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Running head: A TI-83 GRAPHING CALCULATOR ENVIRONMENT

Future Mathematics in a TI-83
Graphing Calculator Environment
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Abstract
Reformed cs curri ing i i 0.
“Thi need for,
logy school.

a five-day instit ject. The manual is a i
notes and ls i T
‘mathematics. prior TI-83 knowledge. Itis desi per

structi i i i ided. A fucilitator package

Itincludes a

glossary of terms and i Teaching tips, i

‘enhancements, are also included.
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Future Mathematics in a TE-83
Graphing Calculator Environment
Since 1989, beginning wit ional Council of * (NCTM)
& . on ha 5
and growth. NCTMs C dards (Th
reform efforts internati 2 ject, and ing and learnin
in general, ir
Al i (@)
the noti i i symbolic, and graphical multi-
.  escential o gaini . fox i e vl
world.
Recently, the Atlantic C Atlanti

). “In 1993 work beg
core programs” (APEF, 1997b, p. 2). Secondary school mathematics in particular is undergoing a

philosophy and outcomes of the Atlantic Canad: ics curri based firmly on

those articulated by the National Council of Teachers of Mathematics (NCTM) in its Curriculum

ool ics (1989)" (APEF, 19970, p. 1). A major focus

learning of

mathematics.
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Future Mathematics
The APEF ics curri d i I
for i in instruction. &y ly
d nature of
graphing utilit i accessto

‘mathematics™ (APEF, 1997a, ii). Clearly, GCs are an important technological support to

broad audi .. § g Theeetss,
‘materials may not closely match local content. Materials that poorly match local content, and/or
are in can i ing to i gl

which i
lies i that rely on an
i ‘This may
professional ples of uses of
pos volume. This can
effectively It may also hinder
ndary

resource to share their learnings with colleagues.
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From a local perspective,
‘mathematics teacher that APEF secondary mathematics

curriculum in a manner overcoming the limitations mentioned. Nor does an organized
implementation model, designed to foster teachers” growth with this technology, appear to exist

‘within the provinci: ‘Education. Hence, though

the AP courses of The College Board) or personal interest, 1o broad base of expertise, consistent

uilization model, ‘This has made use of
largely ics instruction i

To addres ject which
mathematics teachers” i idir leaming
experience i CE). A GCE treats the i as

an available and essential tool similar to a text, writing instrument, straightedge, and paper. Itis
1o less or more important and should receive no more or less attention. A GCE can be fostered

by the approach il i jonal approach to the learning

of mathematics for the student where the graphical validates the tabular, which validates the

symbolic. Tis £a GCE. The GCE
the style i i type of
materials accessed.
The proj fiveday profess insti y
‘and is desig -user or novice-GC-user to

TI83 within
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curricular istit and APEF
i i Itisal al use:
asa i inservice eavi How, then, have GCs ignited
GC Brief History
The invention of the GC by Casio in 1985 (Waits & Demana, 1995) opened an array of
ibilti i i cs. The GC allows an enhanced
i ‘way, and a fun
way; whil i ic, tabular, i ions it not
previously possible, in one small, utilitarian package.
GC power idly. In 1986,

. i 5 " 1995
Texas Instruments (' ith the TI-81 in 1990 (Texas I 1995). T
pr first and only it ir ig

symbolic algebra i a powerful pset

language, dynamic and interactive geometry, a data and matrix editor, and a text editor. In 1998,

Ti presented Flash —a means by

can be upgraded, or software installed, by connecting to the T website.

Most model: equipped with a graphing and statisti dcul

text editors, algebra tool:

software. it i $150.00 with the upper end

capabilii i i AGCcosts pieces of:



Future Mathematics 7

to math its i i

that software.

TLGC: can

g0. The TLCBL or Calculator Based Laboratory (a unit about the same size as the TI-83) can

‘measure pH, voltage, motion, other phe ing dif The

TI-83 can into lists; statistical plot styl

and can perform various regression analyses.

With ki ———
for storage, printing, is wit vare; or da

email or the Intemet. In fact, i ty, power, ease of use, i ion of
the TI family of GCs that made T f choice for this project.

model used will be the TI-83, which is widely held out as affordable, best suited to secondary
‘mathematics, and the most user-friendly GC available.

‘The research pace of i i and

formed attit i i i ics, solidifies in the

‘minds of Departments of Education, school boards, teachers, and other stakeholders. Though

in the
ofGCs ir niche i i

and price, TI83 ing with it better?

ic. The TI-83

supports four functions; ‘polar plots; and, sequence



ot views side by side wit i jsm. All

For example, i the

of mathematics using GC technology, they may more freely speculate on how the plot may look
and why. They may
the table or i ion made from the graph.

regression models is easy with the TI-83. Raw data may be plotted independently in varied plot

d gettis ion, can aid in the

delivery of the concept.
Graphing patterns among classes of functions may be easily established and the student

o | - T el "

drudgery, i iency was not L and.

relationships.

Graph

For example, in a senior math course using the assistance of the TI83, a student could use the

functions tanger

specific points on functions, and intersections of complicated functions, without having to

necessarily bolic calculus.
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near future. In this way,

calculator

y they approach topics
for i They will i i

i i ifying the for
example, i Depth of
explore the power of the machines.
support i it will be the

teacher’s responsibility i i This

now means inclusion of GC techrology. How successful have teachers been in that endeavour?

Sy
Q a £ man
aspects of the issue. This study i University
Calculator ute j C’PC Project). The Quesada
d gan in the fall of ime wh
for about S years. This could i y

‘generation of more user-friendly machines.
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‘groups which had graphir i i

used by higher ntrol “This seems to
One
factor student

using graphing calculator to have higher scores.

Quesada and [ iy i
students” i i learning tool. The students
. helped them
In addition, endec

indicated i i i
influence of ey
That usi i .00 facli i) provi to check
answers, and (ii) saves time on tedious calculations” (p. 212).

dditional light on the appeal  indeed
may ing dif bout th
technology that seems i For
example, ing to Quesada and Maxwell, inking graphically

-a i ‘many of them.
y also suggests i there

seems to rfo
leaming, or both i Tn addition, th evidence
representing the effect of student isi
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we consider i i
isstill or, " (Jones, p. 232).
ion of this study ion of whether a lack of

familiarity with i ‘the study, if in

i or leaming, or
both. It may well be i ipletely address the
effects of the and primarily on variations for
empirical data. y is it i ¥
unexamined and therefore not quantified.

One of st studi

‘conducted in Missouri in 1987. This study was a response to research which suggested that

il and 2 i i andtoa

challenge to respond to i ty of technology 3
‘The Missouri Mastery and Achievement Tests (also known as the MMAT) was administered for
the first time allowing the use of calculators.

There wete si i in levels grade. Those

the task however, the closer the results of the calculator and non-calculator groups were (Long,

Reys, & Osterlind, 1989). This study i ioneeri in ing use of

calculators in mathematics testing

begun in i into teachers” and students’ hands and
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providing training (Stenglein, 1996). It seems, though, that there is still a paucity of machines in

y

technology, Z ional tool

for teachers. It i i 1

purchase. Until a broader base of graphing.calculator-active curricula, text support, and school
purchasing begins to foster development of a base of instructional expertise, it may be difficult to

‘There may be debate on i i

position of NCTM, as articulated in
The Standards, is cerainly clear.
Curricula Shifts
Dubinsky (1995) poses the followi on (from a student’s poi

calculus: “So why do we need calculus if we have all this technology? I mean, if you want me to

find relative maximunm values of a function, I'l just draw the graph, zoom in on the humps, and

lose as you want”(p.146). i ize the limits a viewing
‘window and limited i is. A i only to solve a
‘problem like this may struggle. That is, the vi is limi likewis
limited.
ics. That s, it fails to see the
hort tree to have such view of even the
trees nearby! i

ical. No 1 reveal sties ifused in
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isolation of all others.
t0 address it. There is it ity, innovation, Agrasp of
symbolism, technology, i ionshi to truly

nd
display all solutions i i is begged: “Why

paper when I can do it with this tool, be correct, and explain how I did it?”

The NCTM. i i "

teaching methods; technology; and assessment methods. Within curriculum content, the structure

of number systems, functions, dis ics, and U isti

less emphasis. Factoring is a

traditionalist’s dream...it with

urricular topic whose

y aspects of our curri itional skills such as
tools simply i tudents
ing ions. That s not to say
militantly 10 high school i i the
contrary, they should be illustrated the; aseaof hey
factor. Very few do, ini unique, interesting, study.
Hence, there is the risk of losi inni nections, and i if graphical

tools are applied while symbolism is sacrificed.
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Franklin Demana and Bert Wait ignf i
of the TI family of graphi i i
:  They.
of 2
(Demana & Waits, i i i which are
i ve. “A i s
needed for

, and gives
students a general and powerful problem solving tool” (Waits & Demana, 1989, 331). This

though y )

reformists.

Waits and Demana (1995) go further to suggest that curricula should be re-examined with

pencil and paper skills, processes, etc.

obsolete and better ignificant
undertaking, It will ply i
and assessment. to simply executing

rations; explaini ibi leamed i theseare

Are-thi i aditional curriculum is now
occurring, 2
P particularly A
i is that no single

tool should be used in isolation. Graphs are a representation of tabular data and are a visual



firmati ic relationships. Each tool j . Ideally, to efficiently
‘accomplish a task, all If: N
problem, or could jed i i then i ide. At
least, i i choi 0 left o the leamer. It
may well be that ‘making isic

The College Board isa ional body in the Ui
position i faster than any other
agency. In May 1993, the C i ieati parts of the
Advanced dculus AB and BC examinatic ime. This was a
i i student
ited . This was the ized use of the term.

In May 1995, Calculus AB and BC were made graphing-calculator-active (College

Board, 1995). GCs for
assumed i i ive (Coll
Board, 1997) and graphi in a vi i for instruction and analysi:
for students and teachers

Calculus AB and BC ¥ hi InMay 1995,

I i AP i ics aly

(Piccolino, 1996). the most
credible and hallowed i in the United States, are widel

having high
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In May 1997, the C ination in

Students i i i ith satistical capabilites. Exploring,

‘estimating and modeling are also a part of NCTM’s reform thrusts. The syllabus focuses on
to simplify

contained within the statistics standard for grades 9-12 in the National Council of Teachers of
Mathematics’ (or NCTM) Curriculum and Evaluation Standards...” (Piccolino, 376).

Itis clear i gy is bei by the C

asa GCE i i i The rapid

d evaluation by the College Board

graphing- . This reflects a

emphases and delivery models spurred by The Standards.

Calculators have beer ed i me
time. i have actively i
instructional techni I

is common. Qu is mak resource:
and ing revi icula willlikely reflection, and

increased research throughout the next decade.

classrooms? Insight gai i use seems to

support i itive i learning, The ing of ts effects may be
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N cence. C impact
is also needed.
Teaching Tensions
Inatime of global icatic i and apparent
ony in many attention
v "

attention due to their responsibility for preparing youth for such a dynamic workplace. At the

ity i environment,
in Nocth Amevice is agicg s & 5 ‘whole. Many
schooled ‘teaching by telling’
y they d
i i instructic ith, 1996). Hence,
i ly
exciting.
A powerful i found in The

institutions and teachers can be found in Garet and Mills (1995) as they examine the effect of

The.

y i i in 1991, A:
one need only look at the Atlantic Provinces Educational Foundation'’s mathematics curriculum

The 9 devel

traditional.
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affects i her and in

‘which it is explored.

reform onal thinki bad such
potential impact on teaching and learni i gy on

i board:
embark i i y in
schools. Thi: tobearon

teaching of mathematics in this environment.
Jones ( i i ich i ability to

-hange; for example, i i i were

taught vs. the manner supported by the mathematics reform movement. Other tensions include:

techniques; increases i

i and, increasi inthe

teaching and leamning environment

Smith (1 iew
‘mathematics is taught, and often it is in the manner that teacher was taught. The comfort

engendered by
efficacy. When operating in an environment subject to the tensions suggested, where one is
i delivery, and interaction, teachers

‘may feel confusion, fear of loss of control, and feel concern about their ability to provide
‘mathematical leadership.
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“This active v i i dote

y o longer i y mus
stead i ive actions” (Smith,
p. 393). Thisis igni i “teaching by telling”, self-
affirming, ity model many teachers . The resulting
o can resili T ity i -

classroom until successful adaptation on the part of teacher and learner has occurred.

dditional i by reform ! d
Students i agrade

(Wilson, 1994). i
struggle with formal eval i i i f
studeats. i hasis in a GCE, then i i Jiabl
‘manner Thi

becominga
teaching. One way to assist this mission i if ithin systems who
seemto

‘become skilled with a piece of
technology. They will have become leaders in reforming the learning environment and will
i ‘They will i d delivery leaders of tomorrow.

A i ine hel
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of newer graphi has ever
entered a classroom. The personal computer and word-p that
i CE.
Until relatively itten by hand — perhaps
that is still the case. typewriter ic The
typewriter likely di aspect of the thinking

Considering today’s technology, the word-processor, we find built-in options for spell checking,

i Has its effect

e

limit how it is used? tothe.

question of calculator influence than is realized.

‘The word:
course. The graphi interaction with data than
creation of prose; but underlying its wi i cal skills seem
toi it of the

Inan educational setting, the y aris i i ping
up may fall by the i yside. Thi
of! years orso is in history. i

ic survival in Itmay i thought
of intell ety may by

the pace of change. A natural question, then, would be whether the few are driving the many, and
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urv in this soci i ity as the fit of the past may not

be the fit of the fuure.
ious implicati rectly i in guiding our youth
associated with The in this rapi i jcal envi Todo less
would be to invite dis delay
reform.
here to broaden th d Fanalysis withi
than ever can interact with i
This power i Formerly, only reveling
Falgebra had risen to a evel
e inti i rid butit
should be i more of the fabric of
P |
the graphical, is i

by GC technology. i i ition into a balaneed
approach to teaching with technology.

PEF, and the

jos in the real world.

classrooms. This project seeks to support teachers” professional growth through a balanced
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i ir ilizir by graphing
concerns felt by the author g GC i whole. ices on
e
tim the
teaching of content ipants i
ofthe GC,

. tator's
guidance, i i ions whi facilitator yet
could serve as a readable resource outside of the inservice.

_— - iime with  facilitator. The

ing from 1 hour
I d
taken.

The local iculum, while on
the horizon for quit i lly Teachers
now will GCE, and other
technologies,  relevant. that evena
few did not i suddenly
becor very well. y preparatory
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‘Teachers, boards, and on i and in Atlantic
Canada, are rapic i their
hi ift, and ate ingervis o de
used in GC i ‘The concern is were

exercises in doing through immersion, requiring a facilitator’s guidance, instead of exercises
inir ic it readable

resource outside of the inserviee, still exists. There are, of course, materials out there — materials

developed by major i as

developed i They bring

The decision to create an inservice manual supporting an institute (or five-day minimum

five-day summer institute.

Butinan school year, ing,

titled “Future Math ina TI-83 Graphing C: i " began.
Method
" i fi da study of
i i APEF’s ic Atlantic Canada Math

Curriculum, and the NCTM Standards. Then, copies of the APEF Mathematics Curriculum -

FT] for all Tevels, as well

for level one, This local

curriculum material was woven throughout.
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Materials st GC the form
inservices. Mectings it ialist - Mathemati irector of
Curriculum for i i

‘would be consistent with Newfoundland’s interpretation of APEF mathematics. After

i drafting of a skeleton i it lution of a distinct
e R
points of depar
. 2 i ine. The initial focus of this
‘manual i ing the TI-83 ienti ly.
familiari through the
. i isi i fal. The manual is really
divided i jor secti with its own Each

section has two main parts.
called Engagement Masters. Such a structure is not known by the author to exist

elsewhere and should serve the leamer well.

o The
the goals, by each Master. These

int form E numbering, and the
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i init easy. The
learning experiences.
Another essenti he
skills. The £
‘masters. However, i ided
i In addition, i ina
imil study, and i ise, it

is alluded to and perhaps lightly detailed. Extension ideas are also included, s are:
ideas for alternate assessment.
En Masters, present topics that

et i

dimension to delivery of other contained topics.

quantity

inclusion of d

rror conditions. Successful teaching strategies witnessed or used by the author are

integrated throughout where appropriate as Teaching Tips.

Aglos term: is essential
immediately Backword ion whi
‘manual.
the TI-83 and i
i ions and Accessory

their use i i detailed.
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‘These include the Calculator Based Laboratory (CBL) and TI-Graph Link. The CBL.

irical data from

‘greatly enhancing cross-disciplinary teaching. TI-Graph Link s a computer

ey TIGCs.
The manual s xpansion as teachers’ experie i
® i inservice. So, binder
there is a gap i i ajor secti
Backword.
-
‘manual is built i d daily
timeline. There s i i an institute

things to do in ad . Italso

‘advance of the offering of such an institute.

anda

level with GCs i ‘The intention is

registration impetus).
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dals and i Mathemati
‘major hig ir John'’s, NF i
April 1998, They it part in any language, level
of difficulty, or need gt pecially language
iny. Need scemed i

i i and were

pleased to have seen some of that curriculum integrated into a “living” professional development

product.
Ong i began to take final form,
two schools, who had earli materials, d inservice
ir “This served ial of the materials.
May 1998, Feedback was good. A i gai

experience that the participants wanted. This was because the sessions were necessarly short (a

morning or necessary. However,
praise was given ipti ion was rated as.
excellent. readand
tearn with at their y i d resou
‘was badly needed and timely.

A third inservice was offered to the Avalon East School Board in St. John's, NF. It was

billed as an i GCE utilizing the TI-83 i the skills and

approaches that would support the APEF
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y i 1999. i ics Department

H i i i ion in late June 1998. The

‘approach and structure of the project.

manual can stand as an insti for inservi and can
stand asa i inservice setting. It i written by r teacher
i under
contains all necessary information to be used as such.
Discussion
which the success

of thi i wour is On
i i ‘major manufucturer in 1995. Hewlett-Packard, in an initiative
s . " . . o
‘model of any In

least,thi i free ot of retal sales (if
calculators is any indication). i the author,
surest way i model in the school that

teachers can use in instruction. That s, place an overhead GC (the TI product s called a

i )

as this institute.
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teachers B

d practice. This is clear ions wit from

across the province. Therefore, teachers will have to be assisted in growing from non-user to
classroom user with the GC during school year 1998-1999 and beyond. It is difficult to

understand. is to di i {oto teaching, with any
eredibility, without sanctioned professional it validi
lights in teaching, and fost
. gained. Thi idation o the type of good
in schools. It can i asa

resources and expertise in many, many areas of technology.

Ona final note,

braces GC logy jal tool in mather hi perspect

onthe i i i Itis

‘embedded with APEF mathematics, and reflects the NCTM Standards lending it a broader
curricular base than Atlantic Canada, and more aptly reflecting its title.

y y ‘This institute provides

i i student’s point of view, and

demonstrates el i ive s i It reflects

‘reform. It provides teachers with

examples of mathematics teaching under a GCE.
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e pariclosting £ i fasil o thei

and enhanced, and they will feel the joy of leaming and using a technology that is fun, powerful,

and ately applic icular umb
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Forewors
Once again, wel hould introdu
5 fouad ix titled “Registration
Package” at the back of this manual
Ia addition, this
teachers. copies) i “Tastitute
Maaual” placed that ltde bi
elief that skill with a tool
s g NP 5
the machine. U i f s il
L83
illusteated, n0 ceal skeleton exists to hang all the information on.
There Fisst, . This is
uaavoidable. foundation for
the TT for learning.

Personal Notes

Created by Paul Gosse
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& X i be
cefeshed aftee the fact. Second, some insev
outside of the insecvice cavi Thara i
material. This manual has becn buie to serve 25  stand-slone leaming tool as well s
=i 1. Much though p i ics and the
. e s mtecial useful 35 3
with o wit dse. Of cousse,a
facilitaoe can
soniag, A facl e "
participants.
ke actuce, and
e T The .
operate the T o
the remaindee of the expericace.

Every attempt has beea made to ensure accuracy of keysteokes and
the TI Graphing Cal TI-83 itselF in teams of

Personal Notes

W Foreword Created by Paul Gosse.
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‘manual and TI matesil, the TI mateial should be taken as the refecence. Should this

Restcratis
the TI-83 Manual ace to the T1-83 Graphing Calouator Guidebooke

distsict, and region. Through utilizing the TI-83 in a graphing calculator

and excitingly broadened.

‘What makes the approach of this manual differcat® It s not a collection of
i adjt i Infa

ly
alone as a “TI83 for Beginners”, but it is much more than that.

furure

custicular thrusts as written by an expesicaced teacher. It s written in a detailed yet
i ity outs E I contsins

i i do things,

Teaching T d

some T bis

Personal Notes

Created by Paul Gosse Foreword i
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pecially help incady Iesta
NCTM S insig sves designed foster growth.
N N
teachers may o odeli
spproach. Ia fact, th titled Basi Traini bridges and
pesiodicall slips iato a traditional style-
Finally (éh il topics can i
i i viable. They may cven be readered by
= ook =
i P hools. Without
e ‘what would b fu activity -
dous oppy P onshi lostia the
inefficieacy of manual calculations oc chalk and talk.
. il g 5
approaches to teaching This institute secks to igaite some of the enecgy, vision, and.
? curticulum in local hanced

look at 2 graphing calculator eavironmeat.

Personal Notes

Foreword Created by Paul Gasse
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Section Brie Description Page/Location

Forewoed | Wacome ==
o

Contents Marnal ecion desespion and estmated (=
timeline P

Basic Training Notes ~ General nroduction: iz Trang Res
Description of manslstucrure and use. vz
P T .
‘Basic operation 1 1 scentific cllculaor plus 3
discussion of vacisbles and sequnces.
For data management
and graphing is lid here.
Basic Tramng 1 TheTLELAS i Trdning
ngogement Masters

e iiss

‘Sexing Global Modes On The TI:83

Examine e clics of cangeg gobnl
mode setings on calculations and display

(1210128

3. Storing and Reisving Real # Wigh The

Stoe and rerreve vaes using real.

oumber- Tocaions.

310137

ToSeq OrNorToSeq

‘Create and analyae a ecussive sequence

using Ans on the homescreen and in

Sequence Editoc

(10148

EbOn Whe?

Create and analyee 1 recursive sequence.

v il
1510153

4 Way Thecs:
Create and analyze an expicit sequence.
16110166

Created by Paul Gosse Contenss 1
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oot Camp Bl Cap ifxaduciion: B Cary Niter
Basic daa management on the homescreen 210210
e s/t . Grphing
ustrted and enhanced with tblesand other
ol esections, opimiion, wd
incqualves
‘oot Cap 1. Makiig A List And Checking it Tice oot o,
rg0g e
and in the st edior e
Sy 21110275

‘Operations With Lists
To peform simple it acthmetic and soet
s

R2iw226

Pomersof2

o ik s o formis, nd e
Ereasia

ALineac Relation

"To cxplre a two varisble discree dat set

cellecong 2 near relationship
41241

‘Working With Linear Reltion

o gy he TL83 paphing ol 08

linear

et

‘Polynomial Graphing

o boaie he sppcaion o aping
ool using a quadaic relaton.

R6102612)

Insqulaies - Shaded and Othecwise

To ilstrate and solve inequalites sing.

shading and logialtests

R7w275]

2 Contemss Created by Paul Gosse
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TnThe Service | I i
A moce daa-deiven section with reaisic Freeey

I The Serviee 1. Cain Callecion - T e Service
Engogement Masters.

Brito3120 ey

The Rulec Drop
To plot and analyze one vaiable dat
using

B2iw324

‘Bing Pong. Golf. Tenais Aoyane?

To apply two lineac regression models ©
bicvarate daa

B303317

No Free Packing!
o ilustratea real-life application of step
functions

510354

Mascices:Systems and Networks
To solve systems using matics, and

Bolo3616

Stoung Qut

To model nd optimize a recangulac
enclosure,

(71103710
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growth of the mamval
Bedwerd T Tl
Eualuafion  ~ End o nswuse Evalaaion Survey “Eehuaton
11063
Giossary == iy
711075
References | Seecuid wifirences Riferences
sir082
4 Comens

Created by Paul Gosse:
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EaciaocFadags
[T ey
© Manual Stuctuce and Institse.

ks

(92107 s of lemensace

independent of manual sstem - ol =

* Onepager

« Consing Letter Templte

Regraion Packge - P I [Outin]

* Wekome

« Principles and Sevcure

* A Geaphing Calcuato Eiconment

o Tinelioe

A Word Abou Mamals

« sl Notessnd ContactInfo.

Regonsion Pckge - are I S}

* Regicaion Confiemaion Survey

‘Enendly Windows

[Eerree)

« Seringvewing windows with e
pixcl s

*  Friendly Window Magic Numbers for
mow TL8" 10 22 GG

Created by Paul Gosse Contents 5
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i

Bicimeric s Together/ Fios
D411094-10]

Pioting  Foncion i Parametic
Mode
Rectangular vs. Polar Trace Coords.
-

i TucigTip - Pusing Grsphing
i Tacig T - Iecuping
‘Graphing or Running Programs
Funcioaly of nveses

Modding Morion

‘SplitScren Uses
PS10958

Horizontl Splic Sreen.
G (Vertical) SplieScreen
Ui Cirle

Unwpping the Sine Function

6109614

Beif History of TTGCx
Caleaoe To-Caleuaor Linking
Viewsereens

TL.Geaph Link Sofewace:

Newest Technology

CBL & CBL Resources
Pubiicatons

TI-PD -inchding T and the
Workshop Loan Frogram
Product Purchasing

Volume Purchase Program

Created by Paul Gosse
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Timermie
Tnstitute bay ‘Suggested Master Coverage
Day1 ‘Welcome
Basic Training Masters #1 10 6
Contact Sheet noted
Bay2 ‘Reflection and Discussion of st day’s activities
Boot Camp Masters #1 10 4
TI Appendix as recommended ceading
Bay 3 Reflection and Discussion of last day's activities
Boot Camp Masters #5 to 7
In The Service Masters #1102
Bay 4 ‘Reflection and Discussion of last day’s activities
In The Service Masters #3 10 6
Institute Evaluation to take home
Bays ‘Reflection and Discussion of st day’s activities

Ia The Secvice Masters #7 t0 9

Tnstitute Evaluation collected prior to paticipant depactuse

Note:™ Ay goen intiute, run it this mansal a s main rsoure, may or mey nok

2o

desined 1o be useable utside of a insevice environment alo for that reason.

Created by Paul Gosse Contents 1
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Basic Trasmig

General Introduction

‘This manual has thee main sections: Basiz Training; Boot Camp; and In The
Service. A word using Armed Forces’ ion tilles
seems appropiate.

‘Basic Training and Boot Camp, I'm told, aze synoaymous temms as fac as the
” < -

advancement seem to fit this context very well. In fact, Basc Training and Boot Camp

and leamis i g In The Semice i ©
bedded iculumn, i hi
caleulator eavironmeat.
The butie als
maia
} - .
As suggested by e
lesch i a5 a brief

Personal Notes

Created by Paul Gosse Basic Training Notes~ 1-1
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E ities to follow.
umbered checklis covered by dvities to follow. The
. i i don called
Th d
As mentioned, th i
covered in each maste 0 G
can i il i ¥
seview. The i d guided leamit

acivities, of whole manual.

The Notes and the Engagementsfoe each section have space resecved for

aking. i the
. i e
in thi This could aid in the evaluation process of the

Institute.
The Appendias, found at the back of this manual, contsin valuable material
i b B . . 0

of e . i -

Personal Notes

1-2 Basic Training Notes Created by Paul Gosse
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i the glossary be bolded alsc). Other
tesms i 2 in the
E! i i Az
A38 20d a complete Index 1 - Index the TI-83,
Manual whic

I you ase using this manval as a personal resource, you may waat to read

appendi 1 “Faclitator Package” to gain a bettee idea of how this material delivery

was inteaded to be structured. O, you may simply want to work through each
Tasay i o Gl i

from the eadliest ©
the last o preserve sequenced elements if necessary).
Basic Training Introduction
TL83, i i i
lost in the many strengths of the TI-83.

The Notes section begins with a commeat on the screea, picks up with the
physical layout of the keypad, and goes on (and on) about how key sequeaces are

Personal Notes

Created by Paul Gosse Basic Training Notes ~ 1-3
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T i i
e N i .
i, E
Master.
that Basic ey
quences shnyou o e 0 cckon sometbing
Screen
The liquid crystal display (or LCD) is a grid of 94 by 62 pixels and is
ool e 2 ot s
fcation . For exampl i e,
uaiqu is dis i operation under a.
meau, thea ; a0 cad Much like Windows
oas computer, ; is the view you gee
‘The main window, is called the he “This is
. e -
Personal Notes

Basic Training Notes.

Created by Paul Gosse
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homescreea to view two things at oace. This will be illustrated in aa activity and in

Oceasionally,it wil be necessary to adjust the contrast of the TI-83 LCD
Like most T i pressiog 2" and holding *
i Seary. Similarly, the display is
@m;db,mr‘mapmgmmmmg until the desired level of
lightaess is A “oc~ pressing
2iswp i
incremeat.
2%and * or ¥ however. i

y i sbo
correct the problem.
Keypad Layout
ndh
from the top down we get 10 cows. Row 1 holds the graphing editor keys. Rows 2 &
3 hold mainly the edits ink, satistics, aad list meau k

Row 4 holds maialy the advanced function keys. Aad, sows 5 to 10 hold maialy the
scientific calculator keys.

Personal Notes

Created by Paul Gosse Basic Traning Notes ~ 1-5.
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Key Functions - First, Second, and Alpha

Mostke i theis 6 \d, and alpha foactions.
The second and alpha k¢ i G s them,
Yellow = i G don. The fisst
function of each key i printed on the key in White.
‘The physical y i i ion. They.
ace: i i don keys +-*/,and

ENTER; Grey = number keys; Yellow = 2* key; Greea = Alpha key; and, Black =
all enaining keys.

the ON key is in the bottom left comer of

the keypad. It has one other function. .. to tum the calculator off. OFF isits second.
or shifted function. Therefore, to turn the calculator off, the second function key

(t0p lefe yellow key) would have to be pressed before the key labeled ON is pressed.
i i i from this

y seqy
poiat on s descaibed uadec Kostrkes coming up-

Personal Notes

1-6  Basic Training Notes Created by Paul Gosse
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Menus

The TI-83 make of menus. f

choices, sometimes under several categories, which allows less cluttering of the
keypad. When you choose a menu by pressing a key, the screen temporarly changes
10 show you options under that menu. Once you make an end choice, the screen

reverts back to wherever you were prior to entering that menu.

For example, enter 4 / 6 on but
do not press the ENTER key (see figure 1). To force
this result to appear as a reduced fraction, we could
access the » Frac command which is under the MATH

menu. If we now press the MATH key, that menu opens re
for us and your screen should appear as in figure 2. Note that there are four

sub-menus: MATH, NUM, CPX, and PRB. The first sub-menu is active and the

[7erFrac [7BvFrac

figure 3 figure 4

Personal Notes

Created by Paul Gosse Basic Training Notes ~ 1-7



A T1-83 Graphing Calculator Environment

ehoi i ice in the MATH king this
choice is very easy.

lited option (which is the » siaaply press
L This i L83

which should now appeas as ia figuce 3. To complete the calculation on the
bomescreen, press ENTER (sce figure 4). This gives an carly ilustration of how
meaus function oaboard the TI-83.

Peessing a meau key provides immediate access to that menu. That s, you
‘can jump directly from one memu to another. It s very much like Windows on a
computer but without the mouse (50 ).

Keystrokes

Fisstly, you if you end up in a dif you
[QUIT] beings you to the

intended, or wish to quit a meau at any time, 2%

cerura you to i ahis s b

Personal Notes

1-8  Basic Training Notes. Created by Paul Gosse
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Quitting A M ion). Already you can see
some. key iten by

follows:

> 6 s indi the key aame apped with 3

- 3

options. Can you see the 4/ ( choice? Cube root tkes one argument following.

S oy ke the choce. Choose Y (-
[SOTE— . |

Can you think of mother way o caleulate 3 cube oot Tey it

Personal Notes

Created by Paul Gosse Basic Training Notes 19



A T1-83 Graphing Calculator Environment

activated

by 2%, and
‘brackets as follows:

2 BRI (rEST)...acesses the TEST meno.. 2 fncion of the [AEXTH]

-
U [ TOT———

keys when more than one mens header sppeas.

it e s o k. o e, At [EEER] oLves

woud acivate the Solve command (in the correct contex).

> e
P .. -

Personal Notes

Created by Paul Gosse
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- accesses the NUM sub-menu unde [EETE aod the RECEIVE sub-

meau under LINK 2 2 function of!h: key.

for g, > Eoum &
AT i he i e [ 0 P
PR . D
» Operations as
For cxample, [E or 2B v -4

> Qpeni i Snsl,

function will be writtea without beacket wrapping and will be bolded. For
e, under the MATH meau i Th i

Chic tnde UM s T would show o he i st
[ 50 e Tongh sy e e b g e

thea i i has abs (.

Personal Notes

Created by Paul Gosse Bastc Training Notes 111
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P . . [ P

> Cussor Kegs will be wrinen s ollows: [=] [ (] 1
Not: ursoe keys e be s for ik scoling i e Using

st B [0t e e e e s

B
R ., (Y PR

N c; [S——

Personal Notes
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ol mm g e i T3
Cursor Style
Cursor style vasies. Much

if you are inserting text, deleting text, etc., 50 does the TI-83 cussor.
e [ o [ U (AN o e e

bomescreen and blank it display
E 2 50lid 5 by 7 pixel blinki 5.

Pressiag 2 activates . - g "
o shified fanction can now be engaged. Pressing 2 oa yous TI-83 should cause the
homescreen to appear as in figure 6.

e | [ e

Personal Notes

Created by Paul Gosse Basic Training Notes  1-13
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Pressing Alpha activates a backlitletter A indicating an Alpha function can

P she

figue T.

Ftand a0d Off. Pressis pressing
again tums them off.

varies when in insetis I Dete
 Basic Traini ith actions within some edi

Insert and Delete Functions
charactes).

Press a muld-dig ¥

d line. Cuzsor back 1 8 poi

the chacactes the cursor was on has disappeared.

Personal Notes

1-14  Basic Training Notes Created by Paul Gosse
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2 [BE] 5] causes the cursor o change o  blakiog base-line. Figaces

famnd 1234567 wi the 4. Thea the
nset option was actirated. b he numbee
with the 4 replaced by a short base-line (see figuze 9).
[Z33%E7 [TZ23W8e7 23 367
Blinkig Blking
P [ry awres
is ply g

the cursor.

A ediing shortut: Pressing 27 [ wil being you o the sghemost
characteria d line o eld. Simiacy, 2 [0] wint b p

character. As with many aspects of the TI-83, hints like this one work in most editors
and not just on the homescreen. Experiment!
Personal Notes

Creatd by Paul Gasse Basic Training Notes 115
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Keypad Reserved Variables

[E] 20 2~ ] boi theee cesceved sequence names e v.

TI83 on page 1-13,
aotes at other locations, in the TI-83 Manual).

z‘ﬂm@z‘ﬁm:wuumm-m desigaed foe

It should

oaly y dis This
chacactecs onboard the TI-83.
mmAzmdsmmmmquumomnmm
at cow 9 key 4. These

£ aumbers, of to i vasiable
. el .

ways (For example as strings) by creative usess.

s

pecformed. It

Personal Notes
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T
by pressing ElNoﬁcehWAnt printed automatically. This allows
chain caleulatons to be performed casly.

2 [ERTER] (eNTRY) is 2 cesexved memory ocason contining th lse
keyed i in s entirry. Repeatedl
presing 2 [ENTERJIENTRY) epees theough the previous cties to  masimum

of 128 by

Tey idl This can be very for re-visit ion and 3t o B
grabbing a recent result.
Other Keypad Notes

B0 s the comma key. Ieis mecessary foe sepacating successive asguments in
‘multi-argument or optional argument functions.
[ 0 D e siac rouping pacentheses.
[ sna O] ac e detimiter beaces.
Personal Notes

Created by Pau Gosse Basic Training Nowes  1-17
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2B ( 2047 ] 1 acc mateix detimitec brackess.

[0 cATALOG] contsin a st of functicos and characess onboard the

TI83,2 i d i for
s 5

can be quic y pressis fu
letter of the command you wish to access.

[MEM] activates the memory masager meau. All deletions,

this meau. Carefull

Tosses. If in doubt, back:
usiog the TI-Graph Li
cables to yous PC. Information about TI-Graph Link softwace and other accessories
can be found ia the appendix titled “TT Calcs./Access./Support”.

Personal Notes
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Remainder of the Manual

‘Basic Training now continues with Notes Mastrs, followed by theic Engagement

Familiasity with the TI-83 and its classtoom applications.
Feel

s i Remeabes, this i bea
TL83.
explocation and growth. All feedback is valued.

Personal Notes

Created by Paul Gosse Basic Training Notes 119
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Basic Toanni Nores Masrea #1

Goals:
Description:

Tie TI-83 As A Sceurmc Caconarce.

¥ To explore keypad layout aad meau structuce.
¥ Cleasiog the homescreen

¥ ERR: SYNTAX message

A traditional worksheet format practices:

¥ 4basic operations, exponeats and roots, absolute

value, exponeatials, values of trigonometsic
functions, LCM, pemmutations and combinations

Kegstrokes exhaustively detailed
Focus on MATH menu opezations
Aas and Eatry variables discussed

Ins and Del functions used

A N NN

Summary questions posed

1-20 Basic Training Notes Created by Paul Gosse
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Basic Taanma Nores Masre #2
Serraia Guosar Mooes Ou Te Ti-83

Goals: v
Description: v
v
v
v
v
v
v
v

Created by Paul Gasse.

To understand the effects of changiog global mode.
settings on calculations and display

Nomn. € Sci
Qi and Go Home
Real > Complex
Re-setting to factory defaults
Sci. ¢» Eng, > Nom

Setting default angle measuremeat uaits (aad over-
siding the default on demand)

Horizontal split screen briefly exploed

Summary questions posed

Basic Training Notes  1-21
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Basic Taarnia Worss Masrsa #3
Storing and Retrieving Real #5 With The TI-83
Goals: ¥ To store and retsicve values using real aumber
vasiabe locations

Deseription: ¥ Wentification of real number vasiable location names

<

Store and cecal el of computation 0n
homescreen

<

Global natuce of vasiables discussed

¥ Creating a counter using a compouad command line

<

Solving an cquation using iteration with the variable:
Aas

¥ Summary questions posed

1-22 Basic Training Notes Created by Paul Gosse
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Basic Taannig Nores Masrea #4

Goals:

Description:

R YR VRN R N N NN

<

Created by Paul Gosse

To Seq Or Not To Seq

To explore a recursive sequence using Ans on the
homescreen and in the Sequence Editor

Itecation on the homescreen
Fixing displayed decimal places vs. truncation
Global mode set to Seq

Sequeace geacaated in sequence editor
Sequeace in table view

Setting a window manually based on the table view
Sequence in geaph view
Tracing a sequence graph

Extra - Storing to sequeace vasiables v, v, or w from
the homescreen

Storiog to function variables Y, from the

homescreen

Basic Training Notes ~ 1-23.
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Buasic Taanaus Norss Masrsa #5
Fib On Who?
Goals: ' To create and analyze a cecursive sequence having
o inidal teems
Description: ¥ Creating a two initial term sequence in the sequence
editor using a st
¥ View the sequence as a able

AN

Set table input from Auto to Ask

¥ View clements of sequence by keying the teem.
‘aumber/positioa ia directly

1224 Basic Training Nowes Created by Paul Gosse
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Buasc Toanng Norss Masren #6
Y Way There
Goals: To create and analyze 2 non-tecursive sequence

v
Deseription: ¥ Itecation modeled using Ans oa homescreen
' Force results above to appear as fiaction

¥ Derive explicit expression for sequence.

¥ Model sequence with sequence editor

v

Set ThiStact and ATHI appropriately and view the
able of values

<

Set wiadow based upon table results

<

View sequeace as a traceable graph

<

Teaching Tip ~ Population Modeling Refereace:

Created by Paul Gasse Basic Training Notes  1-25
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Basic Teanimg Eugagerenr Masren #1

Tue Ti-83 as a sceurFic caLcuLaror

Fisa ot bou o egaionand k. The acaion ey [ Row

10 Key 4, mast be used for inpucs " i o
- son key & o0 was i will kely

= That will be discussed shorty. The [ERTER] key, Row

10Key a ik th

“equals” key on 2 non-graphing calculator.

(QUTT e th s [EEERR] Yoo i e b e, Tis s

Let’s start by getting the homescreea up aad cleasing . Press 2

P S .
[R—— oo [
agin.

Notes/Comments/Ideas
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- N
1: Quit 2: Goto . T it 2 .L d
,ummmamg.vmx 24, mm,,mpkzmmm
is, which is is called 2.

AR o I -

— e e

say ERRSYNTAX 1 Quit 2 Goto. If you've already expesimeated with the

d

This will be re-stated.
iciey, the

bordeced aad oaly two decimal places will be used for aaswers in ths Engagement

Master.

Asempehe following 23 quendoas . You ey with 1 coves the

ugh 25 y0ugo. Al
keystrokes are illustrated for you and answers are provided.
Notes/C ts/Ideas

1-1-2 Basic




. Redoce 24

L 4

A TL:83 Graphing Calculator Environment

135

wER-EE v

Note:
(01> s AT
unhemd:b'yumlmzw

* Experiment with other MATH menu commands!

o I [ Y

3101

Notes/Comments/Ideas
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Oed=E v 505

[ENTER]

8 I PRI
=3

Note:
No closing brackets are necessary where syntax is
valid and o other arguments follow.

A v El--0m °
EE
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HER
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A TI-$3 Graphing Calculator Enironment

0 sERvOER -0 ¢
0. -E=
wem cEeEER G

Training Vo4 3 “senig Cioal
Niodes oa h T3 under he beading Cnging

We explor hs urhe bt for ngwyou should
quit this question by pressing 2% [Quit)
or [CEEARY oc by pressing 1.

er Ewe O ER
5@ B = B == | 73

Can you ind other ways to do this?

Notes/Comments/Ideas




A T1-83 Graphing Calculator Emvironment

we o cEGEER

Can you find other ways to do this?
544

M [ENTER]

Note:
No closing brackets are necessary where syntaxis.
valid and no other arguments ollow.

1. 500000875 so00 [ .087s O] - ERTER) e
Can you ind ctber ways? Hi: [ ey

17. 5000(1.0875)" mm 10875 m ﬂ 3" 643069

Can you find otber ways? Hint: * isinthe
MATH memu. Since the expression i essentially
the same as the lastone, ry 2|
Y] and edit the expression using 2
INS as necessary. Use this for the next
‘question also.

Notes/Ci s/Ideas




A T1-83 Graphing Calculator Environment

0875 m 35 670614

(Can you see how thistype of procedare, using 2
(Bt could be used 1o solve a:
problem by successive guessing?

19. Cos(2) Ez [ENTES ~042

‘You get the reslt shown if your calculator i set
oradans. fyour deuk s degres.you can
override as follows (similarly o
piig

B:-Efwes ER
v e o7
N
s

2t Fadweles (BT (UM dom 3.8 2

18. 5000(1.0875) smom

common

multiple of 3 ‘You may need o scrol the MATH menu to ind
" lem( asit s item #8.

and 8.

Notes/C s/Ideas




A TI-83 Graphing Calculator Environment

2 Hownays 5, BERT] pre) are s NI S0

cacd hands ace.

ble with 2 the sy ofthe P and o
gous commants e o o st
52 card deck.

S P e s B
without
=

Some final questions

4 Do you feel comfortable so far with key locations?
4 Do you feel comfortable opesating with TI-83 meaus?
% Can you quita meau?

% Can you dear an entey line and homescreen?
© Can you use insect and delete to edit an eatry?
-

Can you use Aas and ENTRY?

Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment

Basic Teamms Eugagemenr Masrer #2
Serrinug GrosaL mopes on e TL-83

Press [MODEJ. There ase eight rows of mode

choices. Current defaults are the backlit choices as

shown in the firt screenshot on the right.

Rows 1 & 2 affect display style. E to Sci

s [ETERY Prsing TR e e

choice and it becomes backlit as shown in the next

iz
screenshot on the sight. You could now cussor down to other rows and make similar

changes but firstlets explose the effect of the one we just made.

2 [QUIT] will be a common sequence we will use and will be

referred to as “Quit and go home” since it returns you to the home screen. So, “Quit
and go home” leaving the Sci choice active. Note that as soon as a choice is made by
pressing ENTER, it is active and remains a default setting. There s no such hing as an

wndo key on the TI-83.

Notes/Comments/Ideas

Created by Paul Gosse Basic Training Engagement Masters  1-2-1



A TL83 Graphing Caleulator Environment

Press 235 [ENTER]

will every entry now i every editor. Now go back to the mode screen and re-set this
default to Normal. ir lis imil;
way by selecting FLOAT o by clecting Senals you wish displayed.
Change that setting and repeat the activity.

it should appear in scieatific notation automatically as

A cautio i

a0d s probably a good P

P
display oc calculation purposes.

Row 3 sets the default angle measurement choice. We willleave it in Radian
mode. As you saw in the fisst Engagemeat Master “The TI-83 As A Scieatific

Cacultoe” y manvally
" "
Boot Camp section of the Manual.
Rows i to smooth
of a graph oeor
Notes/Comments/Ideas
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A T1-83 Graphing Calculator Environment

Row!
‘graphing editor or all at the same time.
Rosw 7 sets the numbes system used for calculations.

Rows i it window, oc
ly splt grapb-table wind ing is explored in detai a little later.

F
together with a bricf look at a split screen.

Changing the Number System
o Real. Itwas

Comp acgaive 4 s Gt
o a+biand

Resochock s enk
2 (] i1 snd perne:

it. Appareatly the TI-83 can work with non-eal aumbers if given one, but it will not

Notes/Comments/Ideas




A TI-83 Graphing Calculator Envirorment

Re-setting to factory defaults

© the original
defaul calculatoe settings.

[MEM). You ace preseated with five rows of choices. Row 1

d ich will detail y

o, v s e 24 [T s i s

Row Again this is

useful in progeams. Row 5 is the one we want.

[MEM] Reset. All Memory clears all coateats of memory

and re-sets factory defaults. Do not do this now. I¢s roughly equivaleat to
formattiog a haed d ipe y d

etc. Defaults simpl

Notes/Comments/Ideas




A T183 Graphing Calculator Environment

aaythiog Choose
hoi i i in dhe lefe
columa. These are the factory defaults.
Perform each of the following:
1. Convert1234560  [rome] sci [Eoman] 123456 1.23456E5
SR
ol === ] ==
Note: Doa't forget to press ENTER to
activate the Sci choice ot to change any
‘mode setting. CLEAR exits the MODE.
‘meau. You could aso “Quitand go.
home”.
2 Conven12456t0  Feone g [Cead 123.456E3
Eg E3
engineesing aotation
ENTER]

Notes/Comments/Ideas




A TI-83 Graphing Calculator Environment

123456

Note how pressing ENTER without
‘making aay aew command line eatey

t0ld the calculator to use the last answer
ANS vasiable though Aas dida’t appeac.

el T i [ s | 12340000
‘hhave the calculator

o
sotation ‘nommal notation if the lst question was
‘completed.
5. Calculate tan @) B : ] cetwieshoutd be raions. 219

Notes/Comments/Ideas

1-2-6  Basic Trai




6. Calculate tan (457)

7. Calculate an ™" (1)

8 Setscreentoa

A T1-83 Graphing Caleulator Environment

B s ~ERE wvous - 100

Note: this oveccides the radian setting, An
option s to set MODE to degrees first

rEHeEm

Note: this value is linked to the default angle

uits

s [ e [

horizontal split aad -
s e sbione 3 4.4 24 [ n [ oy
value of (3 — 40) sereen
Note: you can directly exit a menu by i
dictly catecing anothes meau. Also sote
how a horizontal split screen looks.
Calculations that would noemally occur on.
the homesceeen aze o the lower half of the
Notes/Comments/Ideas




A TI-83 Graphing Calculator Exvirorment

screen. If any plots were active, they would
appear on the top half of the screen. Re-set
the screen to Full.

Oth MODE sett 7

appropriate.

% Can you change global mode settings comfortably?
% Can you manually choose angle measure units?

% Can you change to a complex aumber system?

% Can you re-set the calculator to its defaults?

Notes/Comments/Ideas
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A TL-83 Graphing Calesiator Emirorment
Basic Tearmig Eugagemenr Masrer #3
Sroumg ano Rerzevma Rear #5 win e TI-83

" locations: A to Z and 8.

Storing a Real Number for Near Term Use
1. ComputedSx3amd 45 3 E E - @ 135
store it to vasiable A.
ST ot thatthe value of vacable A

was displayed upon storage. If the conteats of
2 memory location have a valuc, its the value

thatis displayed and used.
2. Recall the cont o
ool o= Lo v | v B

135

Notes/Comments/Ideas




A T1-83 Graphing Calculator Emvironment

5 Eweea+1diety P R + 1 136

from the keypad.
The Global Nature of Variables
Suppose on A
aumber is assigned the 2
action is takea. It dable’s i

of

locations by programs so conteats are trasient.

I x| s

relation setup in the Global Mode meau) are also global and wil be updated upon

acion witkia
@y otber values. This can be an advantage! As you trace a graph, you can “Quit and go
home” i i X value (which is updated fros i
ic A, for future
Notes/Ci /Ideas
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A T1:83 Graphing Caleulator Environment

‘variable X. d
do this, tic X from
N o TR ., PR ..

[A]. Notice that the Alphal @ aotation was not written hece befoce the [A]. A

Lets view

5
poiat
i as you move.

to save and use.
yous tracing cussor oe calculate another intersection etc., that value of X will be

opdated. Thats why “Quit and go bome” and X [ETCB] (vacisbc name can be a
valusble technique. It s true for programming also.
A Simple Counter & Compound Command Line

This will i i y
We will ue C’ as ouc counter vasable.
Let's see how many times | must be pressed to arrive at 1 given that we.

stact using the number 2

Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment
Fisst initialize our counter at 0:

‘Then, place 2 colon to ceeate 2 compound
command line

We stoee our seed number to variable A for
use in our next algorithm and press ENTER
t0 execute these two commands.

8 e P s I
S = [

Now we set up our continuing algorithm:

Here we will b Apha [ERGH (7 wil C Infas,
Jrom now on ll kysrokeswil b reduced s i’ it e

Increment our counter by 1 each time, find.
the squace 00t of A, and replaces the
curreat conteats of A with that calculated

oot

cr1E3 ey a
e Y v |

Notes/Comments/Ideas




A T1:83 Graphing Calculator Emironment

et Se in, C e by 1 A rplaces
Lt exected e i the preions command v
Jorthe it
e Then...
Peess C [ERTER] o view the conteas of c | Display should show 31
tmest
which should be the number of times the ENTER
ey was pressed.
dabe A i this xers ANS?
Another Iteration

1. Solve the equation: ¥ = VX +8 .
Fisst take a guess, say 5.

Notes/C /Ideas




A T1-83 Graphing Caleulator Environment
Now setup the emaive esprssion. | [ (™1 2 [ eans +8

cument vabe o ariable ANS.
ing ANS and [\|”] (ANS +

8 as fit weresoling x= [\ ] (c+8).

e sk NTER th

times, we asive ata faidy constant answer... 3.37.
Another Iteration Reference:

Texas Instruments (1996a). CT° - uncredited exercise.

Notes/Comments/Ideas




A T1:83 Graphing Calculator Environment

+ G

Eye i fom

Eye

4 Can you use the vasiable ANS in a chain calculation?

Notes/C ts/Ideas




.A T1-83 Graphing Calculator Environment

Basic Teammig Eusagemenr Masre #4
To Sea Or Nor To Sea

initially, and thea views. This is our

these editors. Rather than. ly into
: N o givenin B Ca

Aftec much.
trees thi 1000

facm

thought, it has been decided o

‘mose for future supply. This should leave more tha is harvested. The question is,

‘would a plan such as this be sustainable wece it done yeady ie. 20% hacvested with
3 di ity etc)?

Various Solutions Using The TI-83:

We can model thi using Aas. Try this y

examiniag the approach shown.

Notes/Comments/Ideas




A TI-83 Graphing Calculator Emirorment

000 ENTER Stores 4000 1o Ans

o0s0 [z ians Would retum 80% of the pop” to Aas
upon execution

+1000 Would retusn 80% of the pop” plus 1000
t0 Ans upon execution

Retuns 80% of the pop” plus 1000 to
Aas

Y Repeats previous command line and so

re-exccutes: 050 [ 2 [ 14

Keap Presing ENTER anti you belies you have enough esidence to answer the
question.

Notes/C /Ideas




A T1-83 Graphing Calculator Envirorment

As you may have noticed, the population stabilizes at about 5000 but our

sereea capidly th d How caa we clean.
this view up?
ys typicall i
i ltogether. Fixing deci
ber and In this case,
- e

significant s we pr
‘problem. Therefore, trancating seems more appropriate-

e canbe s i e P commnd e [

[NUM] meau. This i the ing( di
i 1

expression to iPart (0.80*Ans) +1000 and run it again, we should have a more.
accucate model and a cleaner display to boot. This is an example of a recussive

use Ans can
by the Sequence Editor).
Finst, P &
be setto, to Seq. ¥ P :..,,s«; I by
Notes/C ts/Ideas




A TI-83 Graphing Calculator Emvironment

pressing 9.
sequences.
mkuuﬁmpmmmm“ddafm;makqhmm
sons, po

©
celations, and sequences as set by the MODE key. If we view the [ =] or graphing

a

y s prss
Foe sequences (see figure 1).

;!ou rmg‘l:n/————| Counter Start 0 or pos.integer
uCRIE L | Eoression forsequence:
i~ }

winlliny= Inital value of s if recursive
| unit — value if
winMind=

faret

SetnMin to 1 and u (aMin) to iPart (0.80* u (a — 1)) +1000 and u (aMin)
= 4000 by i i pressing
ENTER (0 go to other fields. The following llustrates the necessay keystrokes:

Notes/Ci ts/Ideas

1-4-4 Basic



A 1183 Graphing Calculator Emvironment

Puts 1 in nMin and moves cussor to

1By
next field.

EEE vvrg o o0 [] ¢ P cxpression in sequence . Nowe
xﬂznht- cetuens  as the.

d-0E=-30- - obal mode s curcently set to

ExTeR] sequence.

R Puts il value of 4000 s u (eMis)

- = i we have 4000 seedlings on our

famm nially.

Itis worth noting here that the sequence
vasables u, v, 20d w caa oaly be accessed from the
keypad as is the case with list names L, L. Your screen
should appear as in figuce 2.

Lees view this sequence as a table but we have
[Tbised] and set ThiStact ©o 1 aad ATbL

some seting up to do. Press 2 [§

1. Tonpros 2 [EEEE] 131 Youe s shontd spen s i g

Notes/C s/Ideas




A TI-83 Graphing Calculator Emvironment

Scroll down to see other yeass. You could also set ATbl [ —Tutm3]

t0 5 0r 10 to cover time more quickly. 7]
So a reasonable domain start and domain step 95
provides a table which geaerates range values easily.
‘These can be used to establish a suitable window fora fgwe3
graph view.
Lo e g iew tht s e, s [T e
in figure 420d 5. i in detal a e latee.

Notice the down arrow in the bottom left comer of figure 4. It indicates that

i i ie. continue, using Whea
you scroll ? icated by an
up acxow in the t0p left comed).

Notes/Comments/Ideas

1-4-6 Basc



A 1183 Graphing Calculator Environment

i i panmetecia i Ic

this mode. The isplay
markings.

Press [ERECE] a0 youe serec should appeas s i guse 6. Tey moving

: e TRACE We

appess it and is traceable.

b e TRACE ke o T il kb it s 2 g

s,V o b ey ity i e . Toy prsio 2 [
learned so

ication of

geaphing screens?
Extra
We can also store expressions to variables such a5 v, v, and w from the
homescreen. This requices the expression be enclosed ia quotation macks usiag.

==

before the store key i pressed as follows:

Notes/Ct ts/Ideas




A 183 Graphing Caleulator Emvirorment

"iPart (0.80% (n—1D) +1000 "

"E [125>+18885u
21"

o1 [ENTER] (e figure 1. This i the same 25 kg
it dicectly into the sequence editor. This syntaxis
discussed ince, i fare?
2 program (which we will do), it becomes necessary.

Storiag a faaction o 2 Y, variable while on the homescreea is ideatical (see
figuce 7). Note that the global mode was set back to Func. This allowed the

kylcg'th!mdume,wpmmE[Y-VARﬂY,

she

I to stoing
functions vasiables

‘This will come up oftea ia your own practice s a nice thing to know how ©
do. Itis well worth highlighting!
Reference:
Texas Instcumeats (1996b). Gettng started:foest and tee. TI-83 Graphing
Calculator Guidebook, p. 6-2

Notes/C ts/Ideas
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Basic Teanmg Eugagemenr Masrer #5
Fie Ou Who?

pops upin

recursive sequence. This sequence begins with the two temms 1 and 1. Other teems

ase established by adding the previous two teams. That s,
w@=u@-D+u@-2

sl st

I you are following th
a5 Sequence. Ifitis not, cefer to Basic Training Engagement Master “To Seq Oc Not To

Seq” sad Now go o the [ it for the Fibonacc

sequence as in figure 1 below:

TR o

RS
POBUCA= 1 4 obsined by pressiog 2 [T and that the sequence

uggﬂln)l(hn

§ gﬁi"" vln'.thleli.lmﬂlblshyplumgd:ek‘i-

flewret Addiionaly, the i brackers ace 2° [[] 0 2 -

A quick help here s to remember that u can oaly

Notes/C ts/Ideas




A T1-83 Graphing Calculator Exviromment

(@Min) setti dos a list. This i

 (aMin), the iniial u-value, actually requites two values hese. Thesefore it
is given as alist of two values {1, 1} such that u (a — 1) and u (a~2) ace
both defined and we don’t get an error message.

To view this as a table, set Tl Stact at 1 2nd ATbl at 1 (again, see.
“To Seq Or Not To Seq” to eview setting up a table). This will give
sequence values in coasecutive order. This table,if viewed, would resemble
the table we saw in the last Mastec.

We can key specific values in dircetly using tble view. To do this,
chaage the Tbiset setting from Auto to Ask. Press [Tblsed]. Change Indpat
from Auto to Ask. Remember to cussor to the

Notes/C /Ideas




A T1-83 Graphing Calculator Enironment

Now any value of interest can be keyed in [ JGCH3]
diectly. For example, the 10* tecm of the
Fibonacei Sequence can be established by simply

You screen should appeac
e 3

you've now gained.

Notes/C ts/Ideas




A TF-83 Graphing Calculator Environment

Basic Teammg Eugagemenr Masrer #6
% Way Tuere

‘This maste explores a non-recursive sequeace. You will notice that
keystrokes that have become facnilar will contiaue to be slowly be reduced in

F 1 *E[Am]vﬂlnnv‘— shown oaly as [Aas]. This
will 1y be the case with son symbols, and opesations lik
ENTER, ThiSer, Table, and GRAPH.

Suppose i This "

it can only ever jump s way
food and anxiously stives to reach it by jumping ¥z way there, Y= way there, Y2 way
thece.... Does the grasshopper ever make i@

Notes/C /Ideas




A 183 Graphing Calculator Envirorment

Solutions Using The TI-83:
-
1 31
4 8
Aline deavie is i & belpful way, s expecis -
jocap willahisre. Foe exsaple
above and is tryir ion 1
will achieve Y2 of 1 ls i
food] = . Now, " i
achievement ie. ¥z of % = ¥4 for an accumulated total of ¥z +
jump, Y4 i ins half of which is 1/8 for
7/8...a0d 50 0a.
Notes/C: ts/Ideas




A T1-83 Graphing Calculator Evironment

Ofconse, many of s can el wht the squnce i now s o many
studeats! T the i we will
the full i et try

0 the homescren, soe 0 Ass by presing 0 ENTER. We will ko
i 0 Ans as 1. So, the distance:
in ot f hogpeeis ( —0) of which Hopper caa make hlf. Threlore we want e
i 1 i, and adds it to

our distance achieved so far.

Since Aas is Hopper's current positon, the (1
— Aas) s the remsining distance to the food. 05%(1 - Ars+, 5¢1-Ans) :
Aas) is the next jump distance. Ans + 0.5* (1 — Aas) is ‘

cusrent position of Hopper. It s the expression we
want. Computing this yields a screea like figure 1.

o -
associate with V5, ¥, 7/8, and s0 on. To have these appear as fractions and make the

s s he o e [ e

e 4 on of

Notes/Ct /Ideas
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A TI-83 Graphing Caleulator Environment

Revise the command line b pressiog 2* [ENTER] (ENTRY) and editing
o cead Aus + 05* (1~ Aas) ¥ frac and repeat the
exccutions above. Press ENTER eaough times such that

a limiting value of 1 (we alrcady knew that 1 was 1294
natucal limic e
" farez
lofily to get there). This results in a screen like figure 2.
Can: * term?

| 1

Notes/Comments/Ideas

1-6-4 Basic



A T1:83 Graphing Calculator Envirorment

One expression that does thisis
odel thi

mm&qmmmmm-.ypuﬁmd

cleaz any sequences preseat using you cussor aad the
EEE v bt teave i s 1. 5ec0 (9= @) —
1)/ 2% s in igare 3.

Setting ThiStact to 1 20d ATbl 1o 1 thea pressing
(Table] gives figuce 4.

h in 6 d

continued in figure S, cesults in a trace like figure 6.

Notes/Comments/Ideas
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This i i i imie 1. Th

“Does the grasshopper know that>”

Teacums Tie - PopuLarion Mobeuma

uandv, estng populati
Fihis).

same domain.

Notes/C /Ideas
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A T1-83 Graphing Calculator Emvironment

Boor Came

Boot Camp Introduction

‘while building a solid fouadati i i s

A ma sculum involves i

‘pheaomena. This may be done through writtea exexciscs, or through conducting
expeciments and usi ? Hence, faclty with lsts
20d the Statistics/List Editor becomes esseatial

The Sevice. Boot
i llection. B build bue
depacts from
topics.
gin with E eahancing facility with lists and the
ih a class lesson called the “Powers

of 2" which introduces creating scatter and xy-line plots.

Personal Notes

Created by Pau Gosse Boot Camp Notes~ 2-1



Th is p is
ddcessed i

the solver, computing slope, and finding intecsections.

itable wi in the tble;

s in for table and plote i (indi enin.

2 o soality The
‘masters ead with a look at inequalities and the several ways the TI-83 can be useful
in theie study including shading and logical tests.

s and,

the approach tak hioy have used graphi ies before,
all the typic i E There is 2 definite:

ibolism, aad 0 i
caleulus with grade tea mathematics. Functional topcs such s the vertical line test
ace addressed, and logical esti i be thought

of as a fouadation topic to fucther study.

Personal Notes

2-2 Boot Camp Notes Created by Paul Gasse.



A TI-83 Graphing Calculator Environment

Boor Care Hores Masrea #1
Making A List And Checling It Twice
Goals: ¥ To manage list data on the homescreen and in the
stats/ list editor
Deseription: Uses Li-Ly

Create alist on the homescreen

v
v
¥ Store alist to a reserved list vaciable name
¥ View alistin stats/list editoe
¥ Editalist on homescreen using Rol command
v

Edit alist clemeat in stars/list editor spreadsheet

<

Cleasingalist ia the stats/list editor

<

Creating a st in the stats/list editor

<

Summacy questions posed

Created by Paul Gasse ‘Boot Camp Notes 2-3



A T185 Graphing Calelator Emirorment

Beor Came Nores Masrsa #2

R N N N O N N

Operations With Lists

To pecform simple list aithmetic and sort lists
Create two lists on the homescreen

Pecform simple arithmetic with lists
Geabbing a list clement

Brief discussion of Dim Error message
Sostinga lst in ascending ordec

Paired sorting of reated lsts

Explodiag the [LIST] [MATH] meau including
‘maxioum, minimum, mean, medias, sum, product,
standacd deviation, and variance

Summasy questions posed

2-4 Boot Camp Notes Created by Paul Gosse



A T1:83 Graphing Calculator Environment

Boor Care Norss Masrea #3

AR R NN N N VRN

N N R

Created by Paul Gosse

Powers of 2
To link lists using formulas, and ereate scattee and.
xyine plots
A shoct Powers of 2lesson on the homescreen
Cleasing a it in the stats/list editor
Linkiag a formula n the stats/list editor
Unlinkiog a formula in the stats/list editor.
Sort of paiced data
Define a scattecplotin the Stat Plot editor
View a scarterplot
Maaually set a viewing window - wiadow pacameters
desceibed
ZoomsStat command applied
Free-cucsor coordinates. vs. trace coordinates
Formatting a gaph window - GridOn, GridOff
View an xy-line plot

Summary questions posed

Boot Camp Notes 2-§



A T1-83 Graphing Caleuiator Emvirorment

Boor Care Nores Masren #4
A Linear Relation
Goals: ¥ To exploce a two vasiable discrete data set reflecting.

Description:

a lineas reationship
¥ Tape & CD Problem posed

[EDIT] SetUpEditor command

<

LIST] [OPS] Seq( command
Scatterplot created ~ [List] [Names] meau used
XY-line graph created and traced

LR s

Bridge to continuous relation through posing a
similar problem

TI-83 plotting order

Graph style and selection status indicators oted.
ZoomStd introduced.

Creating Y, = fuaction

Switching betweea active plots

‘Tuming a stat plot on/off in the graphing editor
Teacing a fuaction

Tuening all stats plots on/off -PlotsOn, PlotsOff
Deleting List Names

R N N N N N N R

Summay questions posed

2.6 Boot Camp Notes Created by Paul Gosse



A T1-83 Graphing Caleulator Environment

Boor Came Nores Masren #5

Goals:

Description:

‘Working With Linear Relations
' "To apply the TI-83 geaphing toolset 1o a incar
selation

Cleasing the y = list
Setting up a table view of function

Using 2 able to zoom in and zoom out

Table view of function

Table view discussed and extension questions posed
ZStandard applied

Zoom In/Out applied

R N N I VRN

N

[ESS] evory) serfacton... command
Yinteccept found using evaluation featute of Teace
ZBox - Zoom box command agpled

[CALC] menu llstrazed

EEENEE NN

iateccept found using the [CALC] zero command
[ sotver command appiit o Xeintercepe

<

N

dy/dx aad a discussion of slope

Created by Paul Gosse Boot Camp Notes 2-17



.4 T1-83 Graphing Calculator Environment

Description (c'tued): ¥ Teacbing Tip - Meatal Asithmetic Using Tables
¥ Teaching Tip - End Behaviour Using Tables
(acluding finding zeos and othee values)
¥ A Dalliance With Intersect - solving equations by
graphing
Cost-Revenue Activity - for indepeadeat work.
‘Summacy questions posed

<

<

2.8 Boot Camp Notes (Created by Paul Gosse



A TI:83 Graphing Calculator Envirorment

Boor Care Nores Masren #6

Goals: v

Description:

L N N Y

<

<

Created by Paul Gosse

Polynomial Graphing
To broaden the applicaion of graphing tools using 3
quadatic rlaion
Create a quadsati relation using a physics formula
Set  realistic domin and view relation with a able
Tuching Tip Tl aad Raoges
Manually set a graphing window based upon table
Plota quadcatic function - lgebraic domain vs. ceal
domain
9 screenshots shown -story requested
Using logical tsts to restict a domaia
ic. tne [FEETEY (rEST) menu
Teaing T - Piece-wise Defined Functions
Fiading The Maximum - [CALC] maximum
command
Tuaing Tip - A Test For Functionality including the
illseation aad applicaion of [DRAW] Vertical

Boot Camp Notes 29



A TI-83 Graphing Calculator Envirorment

Boor Care Norss »
Inequalities — Shaded And Otheswise
Goals: ¥ Tollustrate and solve inequalites using shading and
logical tests
Description: ¥ Changing plot style options to shade above and.
shade below a function

¥ Plot shaded cegions ideatifying overlap
¥ Create solution functions to the inequality using
logical tests without changing plot style

Plot solution functions

<

<

[DRAW] Shade (command

2-10  Boot Camp Notes Created by Paul Gosse
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A T1-83 Graphing Calculator Emvironment

Boor Came Eusagemenr Masrea #1
Mawnig a Lisr aun Cuecimg wTwice

The St

Siace this is about lsts, lets begia with a list!
@ Alistis si 2 Temay be linked.
25 in a relation, o may stand alone 25 data.

 Alistmay be keyed in number by aumbes, or may be genecated by a
command or a function.

% Alist may be vi B orby
the Statistics/List Editor.
% Siace some faeniliacity with the stouctuce of the TI-83 has likely beea
gained by now, complete keystroke illusteations willslowly be reduced.
ill be g ocmore

complex procedues.

e L

editor...an author guirk ©

Notes/C /Ideas




A T1:83 Graphing Calculator Emvirorment

Forming a List:
We will now create a st to hold the data: 25, 16, 9, 4, 1. Remember, { aad }
X X . e ofa i

e T cx M Y B O e O

Sguee 1). Swmmhmwhnmhwm@z‘m[k]

EE wowen

~16:9;4; (25,169,417
e c;a 654 1>
Ans3L1
3516 9 4 1)
faret fprez
Note: the statis e
lits L, ~ L, . Tt can vie r
Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment

yvur s docs ot math g 3 v« momens,res [T SeeCpEtitor and [ENTER)
Thon et o the tats it

L let's view L, in th
editor. Press [ETAT] DI Eatic see Bgoce 3. We aso see other resecved list

P ‘empry right

P

&% 1

e
AnssL1
€25 16 9 4 1>
fgres
Qui ‘probably still looks like figure 4. Now,

fL line. Tans and Del
il cange e 161810 When e don, res [ o cep e

changes. The changes you made ace saved as 5000 2 you press ENTER and will

Notes/Comments/Ideas




We can also edit L i i " 7 pressiog
[EEE] =0 e The changeed L, shoud be there, the cursoeshould b on the

first elemeat, and youe screen should look like figuce 5.

the l d a0 catry
bottom of the screen. Pessiog [ERTER] while oa a eatey makes tht catsy

editable on a command line which shows at the bottom of the screen. Ty it!

Notes/C: s/Ideas




A T1-83 Graphing Calculator Emvironment

Change the 410 2 121 and press [ENTER] Now the st should cead as in

figure 7. Noti i i down.
one. O one position.
Important Note:
i figare 7) you can i
cow. This i beadess. L, L, aad L
iew. The aumber 1 2 i ist, of

those curreatly appeasiag in the editor view, is the active list
Cussor up to the heade of st 1. Notice how the header is now backlit and

bow 1 now appear d lis the

i ing

Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment

conteats. If we press ENTER though, we make the whole list editable at the bottom
of the screen. Try it
We can use this i quic in alis
PN i oo :
d our Ins Del skill ENTER i

g [EEERY e NTER

I in thi sc. List 1 i

Alist can also be ereated from sceatch i this editor. Go to the list 1 header
it edit NTER, use { aad } to contain a s
of yous choice as we did oa the homescreen earli, thea press ENTER to acceptit.
Make a note of your revised values.

Lees
i, i
o use the recall to view a variable’s ing 2% u (L]
[ETER] wi fL,on You should get

a screen like fgure 8 (in this case, the conteats of list 1 wese simply re-created aftec

Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment

Cleasing). Your list 1 data should preseat the same data whethes viewed in the
st edit theough

Mt "Sting Global Modes n the TL85" sod €25 100 121 4 13
“Storing and Retrieving Real #s with the TI-83",
ol ariable lcaties contain information as it was last
posted there regardlssof ben:yo are onboard the

machine. Therore, s is ot
irrelvant. s the same lcaton... st sored o, or viwed,
through mliple means.

A 2 pad v be
shorened o i seqe ith s0

fac. For exampl, fnstead of haviog t say: press 2™ [[] (11, the ndication wi jusc

bespress L, . y is used, ull be
illustrared.

Notes/C ts/Ideas




A TI83 Graphing Calculator Emvironment

% Can you create, recall, and edit  ist on the homescreea®
% Caa you store alist to L, ~ Ly on the homescreea?
% Can you view an existing L, ~ Ly in the Stas/List editor?

% Can you create, view, and edit a st in the Stats/List editor?

Notes/C ts/Ideas




A T1-83 Graphing Calculator Environment

Boor Care Eugagemenr Masren #2
Orerarions Wi Lisrs

orders? Multiply the data by 1.15 to calculate our HIST? Average some of it and use

Using your recent skills, make two lists as follows: L, = {5,4,3,2,1} and L,
={2,4,6,8,10}. Now add 3 to all élements of L, . On the homescrea, press L +
should look like figure 1 below.

N o O

Now s o e by o presing [ [EEERY Yous e

hould look like f becact L, from L, (see figure 3).

Notes/Comments/Ideas




A T1-83 Graphing Calculator Emironment

5% 3. %1 ] 2.4 i 2 17 L 03‘2 468 1o
‘2"';5&%%} "Eili S wmres
WTES® h;ﬂ?ﬁs‘) inunszu
=432 0 t3e369)
et farez =)
We could
desiced and multiplying it by the list {1, 2,3, 4}. Try Fest fo
nliples of9 this way.
Gaabbioga s emeacilusuates amedhod of [ TH 7 & 5 4]
for fu lists, th 543213

be very useful. Much like the way we would indicate the
evaluation of a function ata given value by weiing / (3),
a0 clement of an existing list can be grabbed by pressing
L, (5). This cetuns the value of the fifth elemeatin L.

e e 9
kicss 1

figure 4

Currently, L, = {5,4,3,2,1} asin figuze 2 Gf you completed the last action
successfully). Pressing L, (5) now should give a screea like figure 4. It recumns 1 since

Notes/C s/Ideas




A T1-83 Graphing Caleulator Environment

itis the ifth elemeat of L, The same technique can be used to grab elemeats of
matrices, and evaluate specific functions for a givea value.

Py
Ge Oth Di
LiandL, ize. This is L andL o
iced sorts i d, i for
L= +L

Sorting a Single List

s found in the LIST menu.

LIST pressing mmm , the indication wil
Jjust be [LIST] ). Cursor to [OPS]. Norice that the ist opeaton uader [OPS] is
ok i e onecat
where the argument s 2 st (*cause lists sce used to hold raw aumbee dara we love o
sort).

Now we sort L, in ascending order, and then view L [LIST] [OPS] SortA(

Note that some keysteokes are omitted now (for

L

Notes/Comments/Ideas




A T8 Graphing Calculator Envirorment

example, 2 [T wasn't weitten foc L. Your
TIoI6 D
‘homescreen should appear as in figure 5. f1 <S>
[SortA<L1

“This could have bee done more eficieaty by | Done,
using a compound command line (you may recall having 234

i eacit), Car a fgwes
press of ENTER?

Sorting Paired Data

Recall that L, iy holds (1,2,3, 4, 5} since d L, still

holds {2,4,,8, 10} from a while ago. Le’s view them in the Stats editor. You
screen should look like figure 6.

Together they could represeat the paics (1, 2) (2, 4) (3, 6) (4, 8) and (5, 10). I

we wanted to paies but sored with dexning
ordes, we could do the following: [LIST] [OPS] SortD(L,, L, , TTER]. Notice
o ] the b ince thats the only place
N a gt

Notes/Comments/Ideas




A TL83 Graphing Calculator Environment
is the related ds hould
show a “Done”, message and look like figuze 7.
16 we view the list now i the Stas editor they should be sorted and appeac as

lsortACLY

Lt
{123 45

[sortocL1 L

thks

fgweT

Look st the other things under the [LIST] [OPS) meau. A practical meau
also is the [LIST] [MATH] meau where you can fiad functions for the smallest,
big sedian, el fa lst and much

Lets see if the syntax of the mean ( uader [LIST] [MATH] is iawitive. Try it
i Actualy, facility with all

y
the [LIST] [MATE] commands is useful. S000...

Notes/Comments/Ideas




A T1-53 Graphing Calculator Environment

...use the [LIST] [MATH] meau to calculate the masimum, minimua, meas,
edis coduct, i ingle ls

Teyit

The TI-83 quit perations within dis
‘mathematics. Te i

% Caa you pecform simple asthmetic with 2 st
% Can you sort a single list or two paired lists?

% Caa you apply the [LIST] [MATH] operations to one or more lists?

Notes/C s/Ideas




A T1-83 Graphing Calcvlator Environment

Boor Came Eusasemenr Masrer #3
Poweas of 2
A Class Lesson — Exponent Patterns
‘Typically, a teacher may wite the following table on the io2=
boasd and ol . think I
in the powers of 2. We can use our homescreen to do that.

Notice how the values ace sceolling off the top of the screen (se figures 1a-<)
X

andso

7 3
8| pr2 1
2 4 2|
e 3 e 3 g
e 1| +5|
fiweta fgre 16 faretc




A T1-83 Graphing Calculator Emvironment

Ouch... 2~ (- 1) displays as a decimall We may be just as well off with the
board! Then's aather way to thongh. Use a ist!

o uy2” (3,21} ENTER.
answee list values to the input lst values. You can see that alist can be used fust

Tey 27 { 0,1, -2} ENTER. Hint: fyou don’t want decimals bre, 1y to remember

The i i i key the
i st editor (ceferred to

interchangeably as the Stats or Stats/List Ediog).
Open the Stats editor and clear any lists that appear. To do this, g0 to the

‘header i ENTER CLEAR, and then ENTER
i ) s if more st axe
involved ing a List). Put the 3,2,and 1in L.
L, produce the values of 2~ L.
cdin in iguce 2
Notes/Ci /Ideas




=K

figrez figwe3.

formua and pat it elements, s we don'twse { ). Press 2~ Ly as in figare 3. Then press
ENTER to accep this foc st 2 (see figuce 4).
oaly

calculation,
We can force the TI-83 to act somewhat like a spreadshect and genecate
values in L, upon placing a aew value in Ly. This cequites the same formula as we
just used lculation by telling the TI-83 ink L t0 Ly
using  linked formula as follows:
Make the headec for L, editable again. Cleac the preseat conteats. Now press.
[) before catering the same formala s before ie. 2 * L, (see figure 5).

Notes/Ct /Ideas




A TI-53 Graphing Calculator Environment

You don't nced to close the " as 00 argumeats follow it. Press ENTER. Your screen
should aow look like figuee 6.

m B3 [ 0 7

=2y o
figwes fiawes
Notice header
i dot. This indicates the
formuk

‘The formula can be now viewed by cursoring up to the header. You may
cecall that 271, wit iog it as a foemul iog to the
header showed oaly the conteats of that list. No evideace of the formula cemains
afier itis executed unless it s a linked formula.

Lists can also be created, edited, and have formulas attached to them from
the homesereen (see TI-83 Manual section 11-7, 8). The same syntax applied to

Notes/Comments/Ideas




A TI-83 Graphing Calculator Environment

storing to a st from the homescreen a5 we saw as an EXTRA late in the Basic
Training Engagerment Master “To Seq Oe Not To Seq”.

ENTER to make it editable, CLEAR o clear the link, and ENTER to accept the
feared link. iously lc i

o imply ? id cadiee i
ENTER-CLEAR-ENTER).
Continue the “Powers of 2” exploration by entering other values of interest
in L, and seeing L, provi G . e
e hi it e
s st editor in this way can 1
i be viewed as we just
did, or can be plorted. Ploting data each it s
plot 1 view the por

Fisst, sort the data in ascending ordec by Ly (see the Boor Camp Engagement Master
“Opecations With Lists” to review this). The lists should now be paiced such that
(-2,025) (- 1,05) ... cepeeseat the paired members of the liss from top to bottom
in the stats editor.

Notes/C s/Ideas




A TI-83 Graphing Calculator Emvironment

= w

‘made clear first. Th
" i . . Jlished through the

= cdior. The [7=] oe onction editoe atows us o secup

functional, pacametsi, pol i the graphis
is Both d a stat pl

o0/of status can be ogled from witki the [ editor. Othecwise,they e
disiact cdiors.
Define your sat plot by acivasog the stat plot editor. 2~ [ =] Sc Prog.

You should now see a menu with 5 choices. The first three ace esseatially the same.
They i Choices 4 & 5 turn all or selected

plots on/ ora program.
8 (there may details i
any concem). Thea choose 1: which should give you a screen like figue 9.

Notes/C /Ideas




A T1-83 Graphing Calculator Environment

|2 #?}2 "‘ L

[3:P1ot3..0f f
TAPE 1

-N‘ﬁetsaﬂ‘

figres

Use your cursor keys to move and press ENTER to select a choice. Now.
select On. pes of plot styles to choose: line
plot, bac graph, box plot, modified box plot, and noemal probablty line plot.
Xtist and Yiist Land L using the

o
keypad. Choose a mack stye you ae happy with. Peess [GRAPH]:

s this a view you expected? What happened?

We can vi

- Change the parameters to those shown in figuce 10.

Notes/C ts/Ideas




A T1-83 Graphing Calculator Environment

] Lefand rghtmost x s values
Spacebeomn X as tick marks

—
I ——
—

Space between Y axistck marks
Setting for calulation per pixel.
For xample, here evry third
pisel value s calculated and
is compromises
accuracy but speeds ploting.
Thisis i i éon that
any view is asbitrary. I like any window.. you oaly can see what happeas to be:
. 8 I it
yourself, and Choosing wit
P impc i ‘point
Howeves, a very handy ice sets up vistually every

aicely.

Pres “The ZOOM meau offecs many window options. Most are

K spply ouly [ 9

). window is immediately re-

Notes/Comments/Ideas




A TI-83 Graphing Calculator Emironment

figce 11). This happeas
executed.

taching. For is is vieved, o at the

indo st . ndow i

i, and whether heap

fgwent fee 12 fowe13

N indow by pressis a0d

Teyto in the graph

sereen wi ing TRACE) di it (- 2,025). Can you do

it2 What do you notice? Now, trace the plot. Press Now, cussor sround

again and note the differences in the TRACE movement vs. the free-cussor

‘movement. Discuss these with othess.

Notes/C /Ideas




appeac

Iy be i A

‘windows with ? i i

Themissivo din the ZOO!

ZDecimal which sctually creates  “Frinds Windas” o you.
Let's play a e with the format of oue view. Press 2 [EOOM] (Format.
“This small editor allows us o personalize the graph window display format. For
exanple, n the 2 [ECOM] FORMAT) mens, acivate GridOn and CoordOMF
(cememmbes, you have o cursor tothese choices and press ENTER to selct ther).
k:mmmyumplulbypﬂnng@ndgeﬂgﬂm 12 (aote that pressing.

RAPH ate switch t the geaph view).
again without pressing TRACE. What changed? Ty tracing now. What do you

" ’ before? o i, Thay
apply to the graph window cegardless of what s plotted.

Notes/C ts/Ideas
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A TI-83 Graphing Calculator Environment

We happea " o
to 20 xy-ine plot to make it “look” continuous.

(St Plod (Pot 1] and change the plot type t xy-line. Press [CRAEL] Gee

figuce 13). Toy tracing again. Ace there - - Kok sad
xy y it i i
limited i data. Contir the table
and funcion gragh
cecinly occue i the Sat Flot mode.
Ieshouid -,

can be generated with this ficy simple exercie.

Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment

Can you link lsts through formulas?
Can you create a scatterplot plot from data?

Can you create 2 xy-line plot from data?

Can you have the TI-83 refine or choose a view for a plot?
Can you manually choose a view for a plo@®

Can you trace a plor®

A A I

Can you format a plog

Notes/C s/Ideas

2312
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Boor Came Eugasemenr Masrer #4
A Lnean Rerarion

ied i d use the
i view the d ie plot.
in agises iz formula. In this linked formula skill i al
oA n e A
is explos pe i hing it
‘more traditional style.

Suppose you have a carrying case that has six spots which can fit either a CD
or a Cassette F le, i €D, you
could take up tapes. CDs and
Tapes for us? Could st of possibilitics as a set
of ordered pairs:

I T
Notes/Comments/Ideas




A TI83 Graphing Calculator Emvironment

Classify

Hint....Can you put 5 % CDs in there? ... 7t CDs in thene?

Wiite

Hint... Use names suggestive o the data i your formula i you lik.

i 0 cepreseat
this data. We aow explore how to name ouc own liss other than with Ly ete; how to
setap the edior with oaly the seq (
d us having to type 1234, etc. al th
L i Ifyouve
chosea other names, then substitute those whese Tapes and CDs are used here. If we:
(Tapes, CDs) ion, then the ordered
ace: {(0,6)(1,5@,496,3)* 26,160}
y
Tecan setup up 0 20 list
that them. already created) in the
order you ch e itoc to display L, ~ L again




A 1183 Graphing Calculator Environment

5 oo secupBdicor Taves,

puts you on the homescreen.
Youl waat 1o e 2~ [BEEERY (2~
Lock] o ease the leter typing,

Dow't forget to use 2 comma to separate:
the two asguments ie. the list names.

You should see a Done message oa your
homescreen.

~amed them n the Stat Edior View (see figure 2.

e Jor

3 — ]
[

figwe1 ez

Notes/ ts/Ideas




A TI-83 Graphing Caleulator Environment

DNotes:
‘The stats/lst editor always resecves one space columa for use.
2. Lis is E st dit the fist
; a o

into them (ie. we can’tyet use these names in calculations o linked
formulas as dimension esrors will occus).

3. i st names andcan
quickly clutter up
work only whea necessacy. Most times, L, ~ Ly function perfectly wellif
you keep track of what represeats what.

P ” iy
Note: o save this data fo futuce loading sithout haviog the list names
show up anywhere until aceded, se Teaching Tip —Saving List Data As
A Peogram (I the Service Engagement Master “Coin Collectors”).

5. For future reference only, lists can be inserted ot deleted from the
st editor vi i header and pressi Del

Using Del doesn't delete the list from memory, oaly from this view.

Notes/Ct ts/Ideas




A TI-83 Graphing Calculator Environment

Don'tdo thi have, but
you should exploce this as a personal activity using the TI-83 Manual.

6. The SetUpEditor command used oa the homescreea (with 00
argumeats) cetumns the stats/list editor o its defaults Gee- L, ~ Ly as
head i its). This is useful ing to the default

i quickly
the vacables L, - Ly in the memory managee.

Lets use the stats/list view to put the data st { 0,1,2,3,4,5, 6 } into
TAPES and the data lst { 6,5, 4,3,2, 1} into CDS. We iatroduce the sequence
y to quickly values. Seq( is geaecally
best used if the sequenced data listis longes than say 8 or 10 values. Otherwise,
typing them in is probably just as efficieat.

In the stats/list view, cursor up to the TAPES I — )
ENTER it fign ==
3.
we
o
Notes/Ct s/Ideas




A T1-83 Graphing Calculator Environment

In line sh
command as follows: [LIST] [OPS] seq (x,%,0, 6 1 sec figures 4 and 5. Note
i ontional Le. the i s

0 150itis only y f tsothacdisat,

Press ENTER aad you should have a screen like figure 6. Seq ( command.
‘pacametecs ace desceibed ia the diagram immedi i

Notes/Comments/Ideas

2-4-6




A T1-83 Graphing Calculator Enviroment

Expression (o geneate sequence
/_.___1 Vasiable used i expression
[OPS ,%,0,6,1
[LIST] [OPS]Seq(x, x' J\_| Increment/Step value for varisble

‘Ending value of varisble.
‘Starting value of variable:

Cany q( ina
CDs lis? In any case, you should create two lists as in figure 7.

T3 — v
i .
o=
figwe 7 figre®. figre9
Notes/Comments/Ideas




A T1:83 Graphing Caleuator Emvronment

m.mmwmrammqmwnm,mgk
a5  scattesplot and setting the Xlist s TAPES and Yiist as CDS. These names
should be grabbed from the [LIST] [NAMES] meau. We do this by cursoriag to the
st feld aad LIST] Names] : pressing
ENTER (e only names ikely i
- L, L, do mo show heze sad ace only ccessible from the keypad). The selected
ame isthea pasted iato the Xlst position. Do the same for the Yist ield. Then

ould b ke Giguse 8. Now

ugwu:(m@ 9:) to view this in a ceasonable plot wiadow (see

figuee 9).

: Lis 5Ty
NAMES) ment. i in imes (there are
other ways uch as ppin
Though this datais i
ight ss in a line. Therefore, this is called
asked i CDS = 6~ TAPES.

Notes/Comments/Ideas




A T-83 Graphing Calculator Environment

This s an example of a linear formula. We can
getan idea of a real lineas graph if we change our plot
style to xy-line instead of scatterplot to view ou data

(see figure 10). The problem is that,

alineas celation, the data s discrete. Try tracing it and s
¥ i i the “Powers
of 2" mastes).
had beea “Ou There ace
kinds ‘What ae the possibiliies for ’ .
Now. i way. Thatis,

‘we will use the function graphing editor to plot a continuous version of CDS = 6

TAPES.
Beess L= tfthece ace any funceions in they =

list, use yous cussor to go there and then press CLEAR
0 blaok the eatry. Your screea should look like figuce 11
whea all functions ace cleaced.

Notes/C /Ideas




1 is backl 1. tis

" st plo
ie ‘e turn it off). In i jog activity i
firss, shen other active plotsin the graphing editor.

(see 6 ing the Y, Y, etc.entries

show graph 7 styes),
is active (Le. selected for graphing) by the ighted status
of the = siga on the right. Before we enter the \.\_

functional vession of ous stat data formla, le’s visita
standacd viewing window for functions.

Press Zoomst] o

‘You should see your stat plot in a 10 by 10 wiadow (see figure 12). You may wish to
ce-visit the “Powers of 2 i of window settiags

window field controls. We will exploce the cemaiader of the ZOOM choices ia the
“Tatroduction To Polynomial Graphiag” master coming up shorty in this section.

figwe 12

A L

cps by Y, and the initial i TAPES we
have, be X. Then oue formula CDS = 6 ~ TAPES becomes Y = 6—X.

Notes/Ci s/Ideas

2-4-10
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Entec 6 — X ia the positon held by Y, Ifyou are
ﬂmmmhm.p_,Emmmm
graphing editor. Cursor to Y, and place your cursor
immedisely to the s = sign. Keyin 6—
which puts X there whil in function mode
(recal that his key cycles with the graph seting as
controlled from the JMODE] screen). You should see a

scrcen like figure 13. m
Notie in igare 13 that the = sign for Y, is now backlie. This shows that
both the sarplot Plot 1 aad the foacioa ¥, willplot whe [GRAET] i pressed.

e [ o< e i =6 g .

data (sec figuce 14). Lets trace now and see if anything interestiog cesults.

Pressing iaely puts an act plotic. the

" bows this by givi e .

figure 15). » trace mode, i
between active plots.

Notes/Comments/Ideas
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Press (2] aad watch o the disptay changes
(see figuee 16). i
‘which in this case was out function. Notice how the
i us which fuactic i = .
fqwe 15

claion s. Trace cound wsing [ oc [ o switch
between active plots discussing interesting discoveries

with Chaoge the window using
ZoomStat, or manually choosing a window, to improve
the view.

Now tum off your sat plot and trace just the
funcion it P[] Coroc o e v
header (much as we did ia the stats/lst headec stuff).
Once on a header ot plot aame, pressiag ENTER

When backlit it is
on, when not backlit itis off. Press ENTER until it is

‘ot backlit (see figace 17). Note that the = siga by Y, is stll backlic. In a similac way,

NTER

Notes/Comments/Ideas
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A 183 Graphing Caleculator Enironment

Pressiag GRAPH aow plots oaly the backlit fuaction. Tey tracing now. Can

itch Ty, why noe
portaat i clutteds function pl

Tip: You may recal thatia the Stat plot meav, oae option is PlotsOn and
anotheris PlotsOfE. Tey ilady, tucning off

. . p 5 b
doesn’t plot and is especially valusble in 2 program.

The TI83 capabil its own best

(which best fits data such as this) and tell us the functional version of it. We can even
ot both i get. Thati e

and plotting a Regression Line (or Using A Regression Model). That is a majos focus
in the In The Senvice section of this Manual.

To avoid clotecing of extza st names we delete TAPES aad CDs. 2+ []
[MEM] [Delece] [Lise] and cursor to DS, press ENTER to delete it Repeat the
foc TAPES. If you have trouble, then quit aad sk

for clrification a the ead of the aciviy.

Notes/C /Ideas




A T1-83 Graphing Caleulator Environment

c set istedit

Can you enter a function in the graphing editor

& L ra B ieving wi

Can you switch betweea plots while tracing?

Can you tum a plot's status on/off?

L ]

Can you delete ists oace done with them?

L-L

Notes/C /Ideas

24014



A T1-83 Graphing Calcuiator Environment

Boor Came Engagemenr Masrer #5
Woring Wirw Laear Revarions

cepertoice! The: 5
the [CALC] menu provide food for thought. We begia by providiag a symbolic
bein function mode. Ifitis no, then use

i ing ENTER. Lets explore

everything we can about the simple lineac relation: y = 2x + 1.
i from this celat B

To vi

B i s :
ZY+1\umg&eL‘zyThismralﬁmc\innind:ey:hﬂ.Tb:uhh

editor can oaly display relations preseat a the y = editor.

Notes/C /Ideas
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A TL:83 Graphing Calculator Environment

Now, we define our table. Press 2

[Thised. You should see a
screea like figure 1 though values preseat may vary. Well choose our values now.
For a domain embracing the origin we could choose ThiStart = - 3 and ATl =1.
This sets ouc table to stact at—3 and couat up in steps of 1. This is 2 lot ke the

sequeace command we saw befoce and i just s flexible. A step of — 1 for example
would count down. A step of 100 counts up with a zoomed out view, and 0.01 2
z00med ia view (we take advantage of this later). Leave the Indpat and Depend
elds set to Auto for now (see figuze 2). To view ouc table, we now aced only press

z [Table] (e figuce 3).

ST

Notes/C ts/Ideas




A TF83 Graphing Calculator Environment

We can see that the selected ot active function(s) show as headess in this

i =kst, ly were
lected for graphing, then only those selected
The Y i ist iew.
i h 2 By
3 the X col i heough
ThbiSetcan & e d down the Y columa and

4 For cqual X-steps in the domain, what do you notice about the
Yestep? (this can i i
o simply asking about any patceens i the table)

% Look at the X change for any two poiats and compare it to the Y change.
‘What do you notice? (This is different because the notion of equivalent
catos can be explored).

E3 Y-axis? Justify y

° i the Xeaxis? Justify

Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment

Lets have the TI- on i

sandacd viewing wiador. Press [EOON] ZSandacd)

N oy [Eea———

active function etc. o be ploted (Remember, f any stat =

plotis active, it can be turmed offin the y = editor by
cursoring up 10 its indicator and pressing ENTER ual it

is a0t backlig. You should see a screen like figure 4.

105 a litdle hard ine the i in this [um Ires

window. fiares

Lets Zoom in. Press [Zoom In). You see a graph window with

appening. If you look closely,

window (n thi itiog

tocation you would like to serve as the centre for your zoomed window. To accept
the origia as your new zoomed window centre, press ENTER (see figuce 5) or

cussor o

aad then press ENTER. Upon cxamination, the Y-intercept appears to be 1.

Notes/Ci s/Ideas




A T1-83 Graphing Caleulator Environment

I€ this window s ot to your liking cither, then
you can masually set one. You can also set the Zoom
factor to a smallec or lacger number (the defaultis 4% on

ot s i [T DEAORY Sckacos. &

fares
nice window hese is — 5 by 5 on each axis with tick
marks set at 1 unit apact. et your window to reflect this
(see figuce 6) and then prepace to trace the graph. You
can also exploge other aspects of the zoom meau though
" i, Jues frat
they e

s FEEEEY o e . Cusor o s ot ey s
‘aspects of the display.

Find the Y- i ying in 0. Watch how the display changse
and accepts your input.
How can we find the X-intercept ?

Initial trac i d —0.532. We could

Notes/Comments/Ideas




function values, etc.

We could P fi
ZBox. You display should aow have a flashing cussor that is

i inputs from you. Imagis wish to zoom in
on. Cussor to one comer of said box. Press ENTER. Thea cussoe to the diagonally
i id box. Press ENTER. Now your display i

ol ith yous boxed area.
hould see a significant i

ing again and

We could also use the evaluative feature of trace and key in better and better
guesses as X-values vatl we got close enough.

We could simply solve 0 = 2x + 4 manually (which in this case is the most
efficient).

We could use the ThiSet and Table views to zoom in by using smallec ATHL
values and refining TbiStart until accuracy was satisfactory.

Notes/C /Ideas




A TI-83 Graphing Calculator Envirorment

We could use the
[CALC] meau. Press 2

EFcsac

figuse 8). Wow! This meau

packs a bit of puach!
Calculus sayone?
this in the MATH
Press 2 oc
zero0. Youare now. Cussor o
by NTER. You are then similady
ipeed for o d then an esti Figures 9a-c llustaate:

M7 7 X
bz 2 7L

fgwre 96 figre 9

Notes/Comments/Ideas




A T1-83 Graphing Calculator Emvironment

‘The other [CALC] doas: minis i d intersect
wodk in a vecy similac way with accompanying prompts.

Wecoud e the Sover cormmand i he [T . P[] 0

o [EEEE] Sover. oot et i winow o e e . The

Q s 0=Y, h ight now, press
CLEAR. Now, you should have a screen like figure 10 2.

figwe 108 figre.
Tl

shemar]  [Eaerpmr

figure 10c fiure 104

Notes/Comments/Ideas




A TF-83 Graphing Calculator Environment

Ifth don in the Y,

i figure 106 receatly used
with another equation). If Y, is not present n the solver, we will need to place Y,
thece i = sign. As with [ here is alis i
to geab functic Y, ete. T bue that's it
Remember, wh i edi

Goto E [Y-VARS][Function] ¥, (don’ forget to press ENTER)

which pastes Y, in. sickly get
s 10 35 you did to ZoomStae as [EOON . You sceen shonid now match
figure 10b.
Press ENTER x= .
i soluon 2 figuee 109). Ieis worh
. youa good "
Alpha function of ENTER.
Notes/C s/Ideas




A 1783 Graphing Calculator Envirorment

(Solve]. The resultis figuse 104

Discuss

dy/dx And A Discussion Of Slope

B s o coi b descibod
dx

the

il.opelhn% cetucns s

griph. We saw ia the tabl, that the X-change Y-change catio seemed constant at 2

Dcuc\l(% operation give us that too?

& & 0 2 poiat o
& Press (CALC] (- poiatof

interest on a graph as in a trace, or you can key in an X-value dicectly. Determining

the slope at -2 will be llustrated. Whea % is pressed, an interactive geaph sczeea is

show (see figuce 112). We ici
i possible). hould aow appear as i figuce 11b. Press

Notes/Cq /Ideas
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ENTER B i i the

value of the short slope we talked about (see figare 11 ).

By repeating thi i D
with a bt of flexibiity, the vasiable slope of other familia cusves can casily be.

plored wi th lus. The
[DRAW] ity to dexw cusves

fucther eahance such exploratioas for capable groups.

==

W4T ) W4 4

figwe tla figwe 11b

figwe tte

Notes/C ts/Ideas
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A T1-83 Graphing Calculator Environment

Teacunia Tie = Meurar Arimimeric Usig rasies

et x blaak. Te

waits for you to choose input values. So, & teaching steategy hese could be to have

- o

Yevalues for A

to compute is X = 0 aad, of
linked via an eadlec trace, t the Y-inteccept. Othes values can follow. This is good
meatal eeccise.

Here's how you do it. Go to [TbiSe] and sct Indpat to Ask (remembes to
press Enter so thats it s backlit). Now go to [Table]. You should see a screea like
figure 122,

o

figwe 12 fiure 126

Notes/Comments/Ideas

2512



Xeellcntry s You
could ask, “Tf x is 0, is tion return?” After 0
ENTER (see figure 12b).
1ts that easy.
Notes/Comments/Ideas
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A T1:83 Graphing Calculator Environment

Teacuis Tie = Bup Benaviewr Usnis Tasies

over a given domaia befoce actualy viewing a able or plotiag, For example, “As x
gets ceally big, what do you think will happen to our answers?” A teacher could

tec d big domai by
yous pecceptive audience.
[Table] i powerful ing ead behavious, and
tne graph, i i o
. .
big, small,

‘The rough equivalence of the expressions ax" and av” +bx*"! +...+ k,as
x—>%w® can be reiaforced also through tables.

For example, consider 2x” versus 2x* + 3x—5. Viewed in  table, these
celations reveal differing values. With TbiStact at 1 and ATl at 1 we get the table of
fguce 1 i
aaswers (see figce 142-c). While this is a lictle misleading, it can fostec a valuable:

Notes/Comments/Ideas
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A T1-83 Graphing Calculator Emvironment

discussion on cates of growth, limits, and classes of L 3
algebaaic objects. An intecesting diversion ow, could

a5 rational fuactioos, squase root functions, sine, etc.

ing: ables can’ the Auto Ask feature with
some lead infocmation. For example, if you already know approximately whece a
zer0is ( i it of i you could
cefine gues: il desiced is obuined,

od In fact, this could jaai

competition among partaers in a class!

Notes/Comments/Ideas
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A TI-83 Graphing Calculator Environment

et A s

o the relatic i - hi
especially useful while usis
celation. To view a relation used as a table header, simply cursor to the header. To
ange any i ENTER to make
editable, and Press ENTER agai it Tyt
Reference:
Te cr’-

[manual]. Dallas, TX: Authos, p.4-6 section 4.1.3.

Notes/C: /Ideas
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A Dalliance With Intersect
Solve by graphing: 4x—3 = 5. This problem can be done several ways, but
i e i . . e
meau. Set Y, = 4x—3 and Y, = 5. Plot them both in a standacd window ie.
[ZOOM] [ZStndard]. We can see thece is one intersection visible and upoa tracing
2. We can determis itis 21
d P H i don command

doesa’t assume a nice answer (though this one is nice).

Pees 2 [ERACH] (AL imtersectand olow [ 7

P To select the fisst

[
.
Lo B et the ios i s Ig-mr:
ENTER when the first curve’s relation shows in the top Tguwe 15
left comer or when you are clearly on your first curve.

Do prompt. Then trace to

ot e o ENTER s e o g 1,

65 that easy. We could also use the diffeceace function and use [CALC] zero
o the solver as we did in an cadiec master.

Notes/C ts/Ideas
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Cost-Revenue Activity

A game costs § The
selling price is planaed to be §19.99 pec game.
“ Create a cost table for production based upon making 1000 gumes.

% Create a reveaue table for sales of this game.

+ a in and rangse i seta
viewing window for these two functions.

% Plot the graphs of the cost and the revenue data.

4 Undes these conditions, will those plots intersect?

B3

represeat?

Notes/Comments/Ideas
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For a Linear Relation...

@ Can i ice, for a function?

@ Can you create a function graph?
Caa you trace a function graph?
Can you find the Y-intercept in seveaal ways?

B3
ES
% C ) / find the X-i in seveaal ways?
% Can you compute dy/dx at a given point®
L3

Can you determine intersection(s) in several ways?

Notes/Comments/Ideas




A TI-83 Graphing Calculator Environment

Boor Came Eusagerenr Masrer #6
Pouviomar Grarung

BL nd

apply the quadatic regression power of the TI-83 to that CBL data. The CBL is
iscussed in decail - Gl .

heigh

A physics
of by and an initial velocity of v, could be: H = Yeat* + vt + by

Assuming o= sbout 9.8 m/s’, gives us: H = - 49 € + vt by, where His
clapsed d v isiniial vetical
velocity in m)/s. Nole that the dmain of thi elation st for time. The 183 ases X for

Funcions”).
di 3m high and

A
initial velocity off the platform is 3 m/s.

Notes/Comments/Ideas




A T-83 Graphing Caleulator Environment

i £ for this relation for a table
view (for example, is £= - 5 seconds under considecation?).

View i in in a table.

here. The

Notes/C s/Ideas
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Teacunis Tie - Taesres anp Ranges

A i s offen a arural discovery upon
problem. i jven d .
domaia and
Thecefore, the use of (Tabc]
a be used viowiog
slor, h should
Compari is always fectl d foc k
relati ‘yields insight
into global behaviours b be labousious. Cleady gy has its ads
upports and supplements the symbolic.
Notes/Comments/Ideas




A TI-83 Graphing Calculator Exvironment

- based
your pl
ceal path of the dives.
1
he fll
d for graphi

o of a graph,
d this problem produced the
behind the plor?

T PR T,
N1 8 -4, IXZ43H4T

Notes/C: ts/Ideas
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23

Why s the b don, though I

cepeseatative of the dive?
Could we keep the better trace window of the second graph somehow yet
adjust our domain to show oaly the divees real path?
Restricting A Domain
As the grapher plots it begins a the lefimost x pixel value and calculates the
celation for all picels uasil i reaches the ightmost (us determined by the window
s)- Hence, i ew i i the domain you

want to view (the real domain in this case), they get plotted anywway.

Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment

Logia s ke x> 0t vl of 1 when . 0 when Slse We ol

ipl , a0d we all know what
tiply or dis i - So, i
:m‘lwemwa//(x>0)lh=u nhxvﬂxw(ummm,mﬁmm
duates as £/ 0 (which is lof) uatl x

passes zero when it evaluates to f/ 1 (which s fanyway and plots as we'd expect).
Thatsit

s,
symbols fouad in the 2* [EEATE] [TEST) menu we crate the function requieed.
The follovi wthe
domsin0 < x < 115 . fom D ua th dive i e e ¢ sbout 115 - fond
using [CALQ) Teading Tp,

greatet hegh this diver reaches alo through the [CALC] menu.

(T e,

RG]

Notes/C ts/Ideas




A TI-83 Graphing Calculator Environment

Finding the Maximum

To find th
command. [CALC] maximun, followed by bound choices and aa estimate, yields

with slightly diffeceat bounds)...

A |

s

00 _rer wevsmn
3t in

fight and splashes down afier about 1.155.

Notes/Comments/Ideas




A TI83 Graphing Caleulator Environment
Teacuma Tie = A Tesr For Raucrionaury

'nmz" [DRAW] menu offers many options for adding aoa-
eaceable elements to a plot. This can sid clsiy s well as b vesy functional.

Foe example, [BRAN] Vertical, when accessed fom within the graphiog
ditor, allows you to deag a vetical line scross the sczeen using » and ¢ aad dropie
5  pressiag ENTER. Of course, it

away! Drsggiogi eal fonctionalicy

b . . A—
oo s topi g e
the functionlity of the graph of the iaverse of a relaion) can be pecfommed in the
same maanec using Horizontal instead of Vertical.

shows ion would pass the

vestical line test on the domain we chose:

Notes/C /Ideas
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N

Tl [ T e

T

s

Notes/Comments/Ideas
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Teacumg Tie - Prece-wise Dermes Foucrious

A e usin logi aybi
defined functions. Though no mentioned a moment ago, multiplying by 1 and 0
2 veey s 3 s divid i .

Dividing a fuaction by 0 makes it undefined thece; heace it doesa’t plot
where you dow’t want i to. Pecfect.

plotted i i ide it. Want proof? Tum the
EBSE] FOm AT AxsOft nd chck i

in a way and geaeally is 2 techaiqy
ot to use.

On the other hand, the multiplication by zero trick, used to g oura
function over a past of the X-axis, does have its advantages. For one thing, its casiec
t0 key in. For another, i sets an casic i i i
for teaching purposes. I'm still not happy about it ®. But, here goes.

Notes/C /Ideas
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A T153 Grophing Calculator Emvirormens

ppose graph the pie
~2-2, x<2
2 -2srs2.
2-2 522
One way to do the y= i
d cesti ; , o5 we id
division to intwo
screeashots showa below:
I e TS
Y1 BC-2X-237 ¢k i
[92mar(<xz-2y <]
[ermczn-23,002))
[wam
Anothes way, aad
i In
: (25-2c Thisis

illustrated i two screenshots shown below:

Notes/Comments/Ideas
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IOt FeE 100

Rty

atic i i i it Teis

octh
Thatis, th

(-26-2)/ (x<-2)+@) /(25552 +Qx~2)/ (> 2) will not ceeate the function we
want-in fact, the calculator freczes and doesa't ke being asked to do such things!
With a lile thought, you should be able to figuce out why.

You may have noticed two slight gaps in the fist graph shot. With a litle:
i You may evea

As a his

titled “Fiieadly Windows" foc a ceason some values disgppear.

Notes/Comments/Ideas
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Boor Came Eusagemenr Masrer #7
Tucavaures - Suaped anp Oricrwise

Tnequaliies ace easly illustrated oa the TI-83 in two ways: [1as shaded
cegions; and, [2] a a plot over only the solution domain.

i be achieved by
Altematively, by s tests on.
E . » G oFile
solution.
i d inequali by

y> 2+ Landy <-2¢%.

By using the shading style indicators refesred to previously, we enter the
edgesas i ith and. i ? We thea use.
the overlap, and knowledge of the nature of the edges, to determine the solution

cegion.

Notes/Ci ts/Ideas




A TI-83 Graphing Calculator Environment

SetY,=2x-1and Y, = - 2% + 5 in the graphing editor as in figure 1. Then,
cursor to the position immediately to the left of the Y symbol. This is the graph style
indicator (this was noted and illusteated in Baof Camp Engagement Master #4 “A Linear
Relation”). Pressing ENTER repeatedly cycles through the seven geaph styles. This
has been explored already except for the two styles in use here. Set the ¥, style to
shade above and Y, to shade below by pressing ENTER until the 4* and 3% style
choices in the graphing style list of choices appear in the graphing style indicator

Tocation as shown in figure 2.

IOz 10 THL Iz e
[y B2 Vo1 B2K
+5 pyzE-ZHE+5
R
N
N
N
figure 1 figure 2 figure 3

A decent window can be established by using ZStandard here. Press
ZStandard - recall that the plot is ereated immediately upon choosing any ZOOM
option. Observe the graph (see figure 3). The region of overlap indicates the solution
region, and the actual domain values involved can be determined using zoom and

trace or other intersection options.

Notes/Comments/Ideas
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i soas to plot with i in 6
S)Crnrg:mﬁmnn,Y,ﬂ:nmuvh:mnq\nhqymmhmnln in this case,
Y,> Y, 25 shown in figure 5 -

o e o ;o it i s 24
[ resm > VAR [¥-Vass) (Fonction] Y, and ENTER. Note hat you
should the funcri in figuce S in

itoe a this poiat, and each of be selected i

backli - unlike igure 5.
16 we plot the it theee of these functions, we will find the two plots we
(see figuee 4). The test

dah 1

Pl

fiwre s fares
¥, Y, s a e whess the segment sppecs s s0 el 10 1. Thereors,he
value s plotted. ), which is also plotted, aotbe

Nofes/ /Ideas




A T1-83 Graphing Caleulator Envirorment

the axis.

inequality’s solution.
A

o the tst forcing a plot of the soluon graph only. Create Y, = Y, * ¥, 3ad Y, = Y,

=¥, wing e IR before 5

Thea men all. oo - this s

by cursoriag to the = sign and pressing ENTER such that the = sign i not backi.

i . ; :

match Gguce 5 exncly. Pressing [[GRATH] cesut in Gigure 6. Tis cledy shows the

domain of the solut as

shading. Sand

(which ly plots Y, aad Y, tuaed o0)
agree only with the final plot discussion cucreatly ongoing.

A fiaal illusteat i command
found in the [DRAW] meau. The shade command takes two agguments and has two
optional arguments as follows: Shade( Lower curve, Upper curve [, Left X-Value,
Right X-Value, Pattern, Patres] ). Lower and Upper can be function names oc

Notes/Comments/Ideas




A T1-83 Graphing Calculator Exvironment

expressions. Left and Right are domain restrictions Gf desiced). Pattern is 2 aumber
fom 1 g dif i i fom 18
cepreseating shading resolution from shading of every pixel (#1) to every cighth
pixel (#8). For fusther information, sec TI-83 Manual 8-10.
Reference:
Tesas astruments (1996b). Graphing Ingualis. TL-83 Graphing Calculatoe
Guidebook, p. 17-5.

Notes/Comments/Ideas
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1783 Graphing Calculator Environment

Tu Tue Semwvice

In The Service Introduction

c 2 spleted sous Basc Trairing and
sucvived Boot Camp. You ace now In The Senii.

This séction of g relationships found i
P Reformed s cursi

dara-driven and realiy- ics. As a result,the skills

the preseat -l alone the furuse.

‘The aature of thi dei i facility
ith in a iieadly way. Data sorting, data viewing,

through table and plot, aad regression modeling all become esseatial.

‘The skills and faclites p
and bi-vasiate d In the Serve thatis collected by
d fac aficld. This should help i
interesting and pechaps insightful.

Personal Notes

Created by Paul Gosse In The Service Notes  3-1



A T1-83 Graphing Calculator Environment

. B S

i (“Coin Collectors” & Time™);

sampling (“Ts This Nommal2"); expesimentation (“Ping Pong, Golf And Teanis

'Aayone?); and, modeling (“Strung Out” G i
lotced the data,

Correlation is discussed s is the Nogmal Curve.

step functions (“No Free Packing™); and, matrices (“Systems and Networks”). And,

These
ly Wants A Plot"); and, geaphis
n shif ing . ",
In dhis secti i now get
: g the T .
Ieis always thece and its use becomes a matter of course. It s also likely that the
ok GEi R . X .
other insights along similas lines.

‘The case with which the TI-83 may be used to manage statistics, assistin
- o " actvlly fee . any

Personal Notes
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you may
of curves that you may 2 i hefy program,
o do before. With i w© ious e

in all of us may creep out!

Personal Notes

Created by Paul Gosse In The Service Notes  3-3



A T1-83 Graphing Calculator Environment

Tu T Seouce Norss Masrsn #1

Goals:
Description:

AN YR N N N N NN

<

Coin Collectors
To plot and analyze one vadiable data
Collection of value of coias possessed by
partcipants distinguished by geadec
‘Theee importaat lst aaming notes provided
Combining two lists using the augment( command
Defiae bar graph of combined list
View bas graph with ZoomStat command
Refine bac width (aad window if nec.) manually
Outliers requested
Bac graph and bosplot viewed simultaneously
View componeat lists as boxplots and compare to
each other
View all three Boxplots simultancously and compare:
discussing high, low, median, mean, dispersion, etc.
of each list, and the effect of each component st on
the combined list plot
Pecform one vasiable analysis on each list and discuss
cesults




A TI-83 Graphing Calculator Environment

Description (¢'tued): ¥ Estension questions posed
¥ Teaching Tip — List Name Housekeeping.
¥ Teaching Tip — Saving List Data As A Program
¥ Teaching Tip — Editing and Copying Programs
¥ Teaching Tip — Sharing Data With Other TL-83s

Created by Paul Gosse InThe Service Notes 3-8



A T1-83 Graphing Calculator Environment

I Tic Scovce Wores Masrea #2
‘The Ruler Drop
Goals: ' To plot and analyze one vasiable data using
frequency table.
Frequency tble generated

Description:

Store data and frequeacies to lists
View bosplot

Pecform one vasiable analysis using 1-Var Stats

N

command

¥ Extension questions posed

36 Inthe Service Notes Created by Paul Gosse



A TI-83 Graphing Calculator Environment

Iu Tie Seavice Nores Masren #3
Ping Pong, Golf, Tennis Anyone?
Goals: ¥ To apply two lineas regression models to bi-vasate
data
Description: ¥ Gathec bi-vasiste dara
v

SetUpEditor applied with fou list names

<

Create scaterplots with diffeceat mack styles
simultaneously

¥ Median-Median regression(s) pecformed

¥ Regression equation, RegEq command, pasted into
the graphing editor and plotted - discuss fic with data

<

Least Squares Line regression() pecformed.

AN

Taterpolation aad extrapolation usiag table:

¥ Exteasion questions posed and include
DiagnosticsOn and DiagnosticsOff commands

¥ Teadhing Tip ~ Vasyiag Plot Style:

Teaching Tip ~ Residuals

Teaching Tip ~ Regression Eq. Compaed to Data

RN

Created by Paul Gosse In The Service Notes~ 3-7



.4 T1-83 Graphing Calculator Environment

Goals:

Description:

<

<

»
Is This Normal?

To use and illustrate the Nommal Peobablity

Distsibution for sample data

Sample data from 2 nomnal population stored to Ly

95% confidence intecval detecmined for mean of

‘population based upon sample usiag Tinterval...

Pecceatle Rank for sample data value determined

using normalcdf (

Value ia a population tepresenting a givea perceatle

cank determined using invNorm (

Nosmal Distribution function put ia graphing editor

using normalpdf (

Nosmmal Distaibution function plotted for this

‘population

ZoomFit command udlized and discussed

‘normalpdf (and invNorm ( discussed

Teaching Tip - A Roll Of The Dice:




A T1-83 Graphing Calculator Enironment

Tuu Tee Seawce Norss Masrsa #5
No Free Parking!
Goals: ¥ o illusteate a real life application of step Functions
Description: ¥ Three parking lots offering different fees presented
¥ Each cost modeled symbolically 2 a function in the

‘graphing editor using the NUM) e (
command

Table parameters set o it problem.

Cost functions examined wich table view

Best buy identified with tble view

Cost functions viewed as plots

Bescbuy identfied with graph view

Continuity of plots discussed

R N N R NN

Plot mode changed from Connected to Dot

Created by Paul Gasse In The Service Notes 39



4 TI-83 Graphing Calculator Emvirorment

Iu The Seawice Nores Masren #6
Matrices: Systems and Networks
Goals: ¥ To solve systems using matrices, and provide
connections among inverse, identity, and
detecminanc
Deseription: Kegingin matsices on the omesceeen.
Matcix operations on the homescreen

Matcices in the matrix editor

NS

Two common esror conditions - ERR:
'UNDEFINED a0d ERR: INVALID DIM

<

Solving a System of Equations usiog A *** C

<

Teaching Tip - 1deatities & Taverse Matrices

<

Solving a System of Equations using reduced row-

cchelon form ic. the mref ( command

¥ Network/Digraph Population model represeated
using matsices

¥ Matrices used to predict successive applications of

the model

310 Inthe Service Notes Created by Paul Gosse



A T1:83 Graphing Calculator Environment

I Tie Scawce Norss Masrsa #7

Goals: o

Description: v

D N NN

(Created by Paul Gosse

Strung Out
‘To model and optimize a rectangulac eaclosuce
problem
Scall model a cectangulac enclosuse problem haviog
a fixed pecimeter
Ceate cight vasiations noting which rectangles
appeared to eaclose geeatest area
Stats/List editor set to contain width, length, and
arca data
Linked formula created to compute LEN from WID
Linked formula created to compute AREA from
WID and LEN
Maximum asea identified from AREA formula
cesults
Scattecgram of AREA vs. WID plotted
Regression models on TI-83 listed
Quadeatic regression pecformed on scatterplot
Regression equation stored to Y,
Values for continuous regression equation viewed
through TABLE, and table zo0ming used to
estimate the maximum

InThe Service Notes 311



A TI-83 Graphing Calcuator Ervirorment

Description (¢'tued): ¥ Regeession equation plotred
¥ [CALC] maximum command used to find the
‘maximum AREA from regression model
¥ Teaching Tip — Degree and Plot Style
¥ Teashing Tip~ SPF 15,30, ...? (Quadratic regression
question using “time to bum” data)




A T1:83 Graphing Calculator Environment

Tu Tee Seawce Norss Masrsa #8

Goals:
Desription:

ENEEN

<

<

Created by Paul Gosse

Poly Wants A Plot !
To explore some polynomisl graphing pattesas
Determination of zeros, expansion, aad degree of
factored polynomials requiced
Conclusions based on abore requested
Viewing the graphs of selected expressions
Teaching Tip ~ Factoring and Equivaleace
Use graphs to determine whether expressions likely
factor
Use graphs to explote the effect of introducing more
factors into the expression on graph shape, zeros,
steepness aad dicection
Conclusions on basic shape of polynomial graphs.
based on above requested
Teaching Tip ~ Saving A View: Graph Databases and
PICS (lots of good hints for teaching in here!l)



A T1-83 Graphing Calculator Envirorment

' Tue
Transforming Plots
Goals:  Using the able view to examine transformed
functions
Description: Squaze Root x viewed ia table:

v
¥ Exor messages in tble questioned
 Squae Root x graph requested

¥ Squace Root x shifted and scaled tables preseated
¥ Ector messages in table questioned

¥ Square Root x shified and scaled graphs requested
¥ Conclusions requested
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A TI-83 Graphing Calculator Emvirorment

Tu The Service

In The Service Introduction

e pleced y Training and
susvived Boat Camp. You aze now I The Servi.

geeates emphasis on data-driven and reality-based mathematics. As a resul, the skills

the present - let alone the furure.

ith in a fiiendly way. Data sorting, data viewing
through table and pl odelingall i

The skills and facilit
and bivad & . . - by

pasticipants and does not go too far afield. This should help make the activities more
interesting and pechaps insightful

Personal Notes
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A T1-83 Graphing Calculator Evvironment

P e o0 (“Coin Coll & o Time”);
sampliag (“1s This Nommal?"); expesimentation (“Ping Poog, Golf Aad Teanis
Anyone?”); and, modeling (“Strung Out”). Linear and quadsatic regressions ace
lotted aad 4 to the data, i is acs
Corxelation is discussed as is the Noemal Cucve.

iae topic ined includi
step functions (No Free Parking!”); aad, matrices (“Systems and Netwoeks’). And,
coamsi il g i iy o). These
hing and ly Wants A Plor’); and, geaphi
e " g ”.
Ta this section,
< ing the TI &
torays th ! Teis also likely that the
tables to i

other insights along similar lines.

The ease with which the TI-83 may be used to manage statistics, ssistin
‘quantifying| , and facili actually from any

Personal Notes




A T1-83 Graphing Calculator Environment

may
© do before. With thatis so casy to use, dous leammer
in all of us may creep outl

Personal Notes
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A T1:83 Graphing Calculator Environment

T Tie Seovce Nores Masrea o1
Coin Collectors
Goals: ¥ o plot and analyze one vasiable data

Description:

RN O N

AN

Collection of value of coias possessed by
participants distinguished by geader

Theee important lst namiog aotes provided
Combining two lists usiag the augment( command
Define bac graph of combined list

View bas graph with ZoomStat command

Refine bac width (and window if aec) manually
Outiess requested.

Bac geaph aad boxplot viewed simultancously

View componeatlsts as boxplots and compare to
each other

View all theee Boxplots simultancously and compaze:
discussing high, low, median, mean, dispersion, ctc.
of each list, and the effect of each component list on
the combined list plot

Pecform one variable analysis on each list and discuss
cesults




A TL83 Graphing Calcuator Evvirorment

Exteasion questions posed
Teaching Tip — List Name Housekeepiog
Teaching Tip — Saving List Data As A Program
Teaching Tip — Editing and Copying Progeams
Teaching Tip — Shasing Data With Othes TI-835

Decripton (¢ued):

D NN

Created by Paul Gosse In The Service Notes 3-8



A TI-83 Graphing Calculator Emirorment

I Tue Scavice Wores Masren #2
‘The Ruler Drop
Goals: ' To plot and analyze one vasiable data usiog 2
frequency table
Frequency table generated
Store dara and frequencies to lists
View bosplot
Pecform one vasiable analysi using 1-Var Stats
command

RN NN

<

Exteasion questions posed




A TF-83 Graphing Calculator Environment

Tu Tie Semvce Nores Masren #3
Ping Pong, Golf; Tennis Anyone?
Goals: ¥ To apply two lineas regression models o bi-vasate
dia
Description: ¥ Gather bi-vasiate data
¥ SetUpEditor applied with fous it aames

¥ Create scattesplots with differeat mack styles
simultacously

¥ Median-Median regression(s) pecformed

<

Regression equation, RegEq command, pasted into
the graphing editor and ploteed - discuss fit with data

<

Least Squaces Line regression(s) pecformed
Intecpolation and extrapolation usiag table
Exteasion questions posed and include
DiagnosticsOn and DiagnosticsOff commands

<

<

<

Teaching Tip ~ Vacying Plot Style

<

Teaching Tip ~ Residuals
Teaching Tip ~ Regeession Eq. Compared to Data

<

Created by Paul Gosse InThe Service Notes 37



A TI-83 Graphing Calculator Emvirorment

Tu Tie Seawce Nores Masren #4
Ts This Normal?
Goals: ¥ To use and illustrate the Normal Probability
Distribution for sample data
Description: ¥ Sample data from 2 normal population stored to L,
¥ 95% confidence interval determined for mean of

ENEENEEN

population based upon smple using Tinterval...
Percentile Rank for sample data value detcemined
using nomaledf (

Value in a popuiation representing a given percentie
rank detcrmined using invNorm (

Noemal Distaibution function put ia graphing editor
using normalpdf (

Nocmal Disteibution function plorted for this
population

ZoomFit command uslized and discussed
‘normalpdf ( and invNorm (discussed

Teaching Tip - A Roll Of The Dice




A T1-83 Graphing Caleulator Environment

Iu Tie Seavce Nores Masren #5
No Free Parking!
Goals: ¥ Toillustcate a real-life application of step functions
Description: ¥ Three packing lots offecing diffecent fees presented.
v

Each cost modeled symbolically as a fuaction ia the
raphing editorusog the [EEATR] INUM ine
‘command

Table parametess set to suit problem

Cost functions examined with table view

Bt by it s viow

Cost imctions viewed e plose

Best buy ideatified with graph view

Continuity of plots discussed

L N N N

Plot mode changed from Connected o Dot

Created by Paul Gosse In The Service Notes~ 3-9



A T1-83 Graphing Calculator Environment

Tu Tie Seawce Nores Masren #6
Matrices: Systems and Networks

Goals: ¥ To solve systems using matcices, and provide
connections among invesse, ideatity, and
detecminaat

Description: Keying in matsices on the homescreen.

v
¥ Matsix opecations on the homescreen
¥ Matrices in the matrix editor

v

Two common esror conditions - ERR:
UNDEFINED and ERR: INVALID DIM

<

Solving a System of Equations using A+ C

<

Teaching Tip - Ideatities & Tavesse Matsices

Solving a System of Equations using reduced row-
echelon form Le. the mref ( command

<

¥ Network/Digraph Population model represeated
using matrices

¥ Matsices used to predict successive applications of
the model




A T-83 Graphing Calculator Environment

Tu Tie Seavce Nores Masren #7

Goals:

Description: v

N N R

Created by Paul Gosse

Strung Out
To model and optimize a rectangular enclosuse
problem
Scale model a rectangulac eaclosuce problem haviag
a fixed pedimeter
Create cight vaciations noting which rectangles
appeared to eaclose greatest acea

Stats/List editor set to contzin width, length, and
acea data

Linked formula created to compute LEN from WID

Linked formula created to compute AREA from
WID and LEN

Masioum asea ideatified from AREA formula
results

Scattergram of AREA vs. WID plotted
Regeession models on TI-83 listed

Quadsatic egression performed on scatterplot
Regression equation stored to Y,

Values for contiauous cegression equation viewed
through TABLE, and table zooming used to
estimate the maximum



A 183 Graphing Calculator Environment

Description ('tued): ¥ Regression equation plotted

¥ [CALQ) maximunm command used to find the
maximum AREA from regression model

¥ Teaching Tip ~ Degree and Plot Style:

¥ Teaching Tip— SPF 15,30, ...> (Quadratic regression
question using “time to burn” data)




A T.83 Graphing Caleuator Emironment

Tu Tue Seauvce Nores Masren #8

Goals:
Description:

NN Y

<

Created by Paul Gosse.

Poly Wants A Plot !
‘To exploce some polynomial graphing patteens
Detecmination of zecos, expansion, and degree of
factored polynomials required
Conclusions based on above requested
Viewing the graphs of selected expressions
Teacbing Tip ~ Factoring and Equivaleace.
Use graphs to detecmine whether expressions likely
factor
Use graphs to explore the effect of introducing more:
factoes into the expression on graph shape, zecos,
steepaess and diccction
Conclusions on basic shape of polynomial graphs
based on above requested.
Teaching Tip — Saving A View: Graph Databases and
PICS (ots of good hints for teaching in herelt)

In The Service Notes  3-13



A T1-83 Graphing Calculator Environment

Iu Tie Seowce Wores Masrse #9
Transforming Plots
Goals: ¥ Using the table view to examine transformed
functions
Deseription: Square Root x viewed in table.
Exror messages in tble questioned
Square Root x geaph requested
Square Root x shifted and scaled tables preseated.
Esror messages in table questioned

Square Root x shiffed and scaled graphs requested

N N R RN

Conclusions requested
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Unitizing the T1-83 in a Graphing Calculator Environment

Tu Tue Seawce Eusagerenr Masre #1
Cons Correcrors

each i ince the data For thi

- H sed have
beea practiced and should be familiac.
‘Please take 2 moment to total the value of the coias you have on your person
d record itin th group wil
two sepacate lists, Males and Females, for now. Yaur fucbiator will do this, one by one,

around the room.
We will i \g only the homescreen. You may

the SetUpEditor function was used lists ealier, and we then used

i We will itor again later, but there

s another method for storing values into a list which some may find preferable.

Notes/Comments/Ideas




Unlizing the T1-83 in @ Graphing Calculator Emvironment

o .

your faciltator. Thatis { ...data ..

T . [ —

They wil help dlasify TI83 manages soring

o betrue

List Naming Note #1:

TI-83 automatically creates and designates MALE as a list name.

Anothee way to aame a st to us the, proix fovad i the [ET]
[OPS] meau immediately before the res of the aame ¢ MALE.
v

the TI Maaual p. 11-16.

List Naming Note #2:

¥ [NAMES] meau d use
(.. data...} [FTOD] (Listaame] (as we did before these notes
stacted), or use SecUpEAitoe to create youlsts, you'l seldom aced
the , prefix.

Notes/C /Ideas

312



Uiizing the T7-83 in a Graphing Calculator Evvironment

List Naming Note #3:

e alis i it ditoe the 1
‘appear. That's because the oaly valid input in that editor is 2 ist.

3 ll a i B the , pr

could represeat implied mulsiplication as i M*A*L*E*S, ot could be:
2 string vasiable, 2 program name, .. you get the id

one data type is valid.
IMPORTANT:

s i ete. from

atall times.

ol ool male and female data
while keeping the two original lists intact.

Notes/Comments/Ideas




Unlzing the T1-83 i a Graphing Calculator Emvironment

F listand
listcammed TOTAL Press [EET] (0PS) augment( Mare [ creno [EES3]
TOTAL. The [EST] INAMES] mea is used t grab/paste the lse aames MALE
s0d FEM i that command line.

Note e the  sppetr usomaialy siocs we'os 0 the bouesoeen.
the prefix

ther ety the macuoe of the vacibles peseat

o s o i oo o, h o e [E S
‘meau should be assumed when a list name is pasted to a location
unless otherwise indicated.

Levs vi &

bargeaph /histogram.
Go to the [STAT PLOT] editor and ten all plots off. Define STAT PLOT 1
4 O, Bar Gagh,wih Yo TOTAL, s eure oyl s il G expons

queacy

‘what you get.

end. But i where bar

anges, i ikely ,

Notes/C /Ideas

3141




Uriliing the T1-83 in @ Graphing Calculator Environment

viiow.Goro S
Xuin and Xmax. Similacly for height, adjust Ymin and Ymax.

s Xscl

idth, bis i F e, if

d Xenin i ), then your

bac widths effectively translate o $ 0.00 - § 1.9, 5 200 - § 3.99, and 5o on. Your stat
dumped i h bin

i of the graph. Ace theee any

Increase Ymax a lttle bit now
th a bosplot with TOTAL as your Xli

aad you should see both y box pl ol
distinctly different things.

your
showing you (emembes, you can switch plots by using the * o ™ keys while
tracing). Use yous graphs to estimate the mean and median of the data by cursoring
to where the middle appeass to be. Discuss the spread of the data ic. its dispersion).

Notes/Comments/Ideas




Unlizing the T1-83 in a Graphing Caleuiator Environment

Now we will view male and female data separately. Re-define plot 125 2

it OFF fc Xis MALE and
leave it 25 2 boxplot. Define plot 3 with Xlst FEM and setit as a boxplot. We

OTAL, MALE, 2ad FEM) in plots 1,2, 3d 3

cespectively.
casice to view theee boxplots than three overlaid bac graphs!

MALE and FEM should
plot 1 off for & moment). Discuss the differences, outliess, if any, and possible
ceasons for the nature of the dat (his can be fual).

Turn plot 1 ON again and reconcil the effects of MALE and FEM on the
TOTAL

Note: At g time dung this act it edi Aswith
mEn‘mmamsqhm'muv;nm,youm'ewdmm

function data i 2 table to create 2 function graph. Neither do you need to view the
list data in a table ic. the stat/list editon) to view a esulting plot.

We will now pec i ysis on all three lists. IF you

wanted 1o, you could geab the individual analysis commands from the [LIT]

Notes/Ci ts/Ideas

3-1-6 1




Uiliing the 1153 i a Graphing Caleulator Emironment

[MATH] A

iz is command, which yie
B o tvarsas.
. o TOTAE
J—. A

That's a faicly i yi
MALE aad FEM, p tothe

analysis of TOTAL.
Consides the following questioas for discussion:

- If in, what zesul
and plot would change?

% Ifone found § 15.00 in coins on the f
analysis and plot would change?

& If: doubled ia stat plot

the geaph? s that 2 useful effect?

Notes/Comments/Ideas




Usitzing the TI-3 in a Graphing Calculator Emvironment

“ How. istogeam be used o help
deviation?
Reference:

eeference.
Texas Tnsteuments. (19968). CT* - Canadian teachers teaching with techmology
frasaval]. Dallas, TX: Authos, 3-3 t0 3-9.

Notes/Comments/Ideas

3-1-8 Inhe.




Unilizing the TI-83 in a Graphing Calculator Environmert

Teacumis Tie = Lisr Name Houseweernis

Ifyou its o
purposes, you may NAMES] i Me
space is used for cach list name and its contents too.

Cleasingl be achieved by ersi s
Z‘E[MEM]CI'MLimmbymingmnmunniug}:ﬁmmm

(Ediq CleLi ded ls

he I inm ugh.

other than usi i ; by one.
Th=guodnmu|{lmqm&mda.2"E[MEM][DdAw...] List... thea cursor

“ oc ¥ t0 the name you wish deleted and press ENTER o delete it.

Be cateful! Once a name is deleted, the name disappears from the page and

oy So,if you press ENTER twice by mistake,
il y N e be

Notes/C ts/Ideas




Usilzing the 1183 in a Graphing Caleulator Environment

manaer and cequire the same care.
i Tkl i

back, the is to admit this to ities! No, acruall

you can e-establish those by ei L, etc. from the keypad,

SetUpEditor (with a0 argaments) from the STAT menu. This restores L, L, Ly, etc.
10 the stats/list editoe view. Though it appeass a i they ace deleted, aad in a way
they are, they ily w© ‘glory wi

loss of any data contained in them at the time.

Notes/C /Ideas




Uzing the 1183 inx Grphing Calealator Emvironment

Teacuns Tie = Savmig Lisr Dara As A Prosram

The i for recall or ion

Ou
‘onboard. A problem asises here if the name is generic and may again be usefl g
MALE, L. So you may wish to store the data undec a more unique aame if i to be
left onboasd.

N . [0
old_lst_name ENTER. This places the oldlistaame coatents in an active command

5 [EES3] oewtis name. Ty it

s through

line. Now store to your ncw list name by pres

y to save data,
2 program. Relaxce. This is not flow chart or C++ stuff. Watch....

[NEW] (Create New]. Pick a

We create a new progeam by pressiag|
name (up to 8 chasacters). Peess ENTER. So fa 50 good? The progeam has beea
created and now exists. As with othes aspects of the TI-83, s saved directly upon
entry. OF course, it has 00 code in it yet so it doesn’t do anything, Let’s remedy that.

Notes/Comments/Ideas
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Usilizing the T1-83 in @ Graphing Caleuiator Environment

A i s 2 the
values to a specific Thatsi. O and...one i code.
is Teaching Tip under
known ls i ined in that
lstoc lists . P inali hen the daca itself
Fisst secall ¥ preserve. While in aay edit edit
included, a recall i dara, sis the

pcﬁﬁonyﬂuwueiuul!in!hedim?mu?‘[lﬂ.]h'&pm.\lm

example, let’s use MALE. Preess [RCL] MALE. You should now just see the data that
was stored in the vasiable MALE flow into the peogram line.

] (which pastes that command into the program line) and enter

the list aame you wan the data to be stored o later. We'll use MALE. The lst aame

you use hee will be created ifit doesa’t exist at the time the program. IFic does exist
i time the thea dara in that list will the

program is run. i i thatare

Notes/Ci s/Ideas

3-1-12




Unlicing the T7-83 in a Graphing Calculator Environment

ici 3 confision and dara thy

o Tha

When this s run, that line will s

¥
eatirely: e g t00)
)y ruani That s i line of

the progeam ss ifyou keyed it disecly then.
We can cun the progeam b pessing [ERGN] EXEC] program_name (e
i ENTER with the

This pastes vasiable with the i
Pressing ENTER

heace rua the progeam. Tey it

To use this techaiqy more than
frstline as described above, then press ENTER. This creates another line ceady to

complete

ds) i this program. C
Thatis, {.... Next Data ot list aame.. }lixmm:.Cmmnmlnylinuu

necessacy. When finished, just quit and go home (cemember, changes are

Notes/C /Ideas

InThe 3113




Uniizing the T1-83 in @ Graphing Caleuiator Envirorment

1 1). When i h lis

!l}su are ce-created.
Reference:
This Tacin i based upon th fllowing efernce.
Texas Instrumeats. (19962). CT - Canadian teacers teaching with technology
[manual]. Dallas, TX: Author, A-16.

Notes/C /Ideas

3114 I




Uilizng the T1-83 in @ Graphing Calculator Environment

Teacunis Tie — Eotrmus anp Copvmia Prosrams

¥ progr
progeam ine, it i usefl to see how to edit a program oe create a copy of 2 program.

e = [

ALF. Unlike the
i be placed on the
b d then cequi ; it
editor opens the You can now 3
and your Ins and Del skill, to change any line you wish.
R .
chond gy o 5 o
B ~ o [EEE] ~ whiein the cdior.
To make a copy of program wit
T the fiscline of the new 20d press 2+ [EEOF] e, You
should aow have an active command line immediatel to the right of a Rel operator
- 5 . i

Notes/Comments/Ideas

n ic 3-1-18




Unlzing the TF-83 in a Graphing Caleulator Environment

Geningto
My . oo o
‘matsix. Howeves, its not too bad.

Toge(whpmgrmnmvhﬂckdkmp@@'ﬂ:nm

now ! CTL, 1/O, and EXEC.
(- P beore. This *
in more detail

shortly). While it is EXEC. [EXEC] and

ALF. Thats,
ALF into the new the code in ALF into place
effectively creating a copy.

y ¥ do this? Suppo: L
i a ;
whatever By
back By 4

losing anything.

Notes/C ts/Ideas

3-1-16 In




Unlizing the T1-83 in a Graphing Calculator Emvironment

ay d 2
‘program, i to use T1.Graph Lis “TT Cales./A
foc a thorough discussion of TI-Graph Link).
is.... you'll see why.. butit
10 know and may be of use.
N ity of a studeat - especially
i ing. Heze's why codeis saved ina
y dusing edic you
eateced them. The is cun, the I .
i Jling LCD bacin
doing thi
edited, it compiles again on first what does this have to do with the
above comment>
E i Asaaah.... Though
i for ths opeaed in th i
i ice. It could be , focmulas,
whtee. i but for small
tasks oc ceally i dvat ke be usefil
Notes/C: /Ideas

3-1.17



Utiiing the T-83 i a Graphing Calculator Envirorment

togetto EXvo put

that wii tor the PRGM.
#ormal EXEC, EDIT, and NEW meni).
[l/O]DlstdOuw(plmemcnxhexmmwhml
- You could, for exampl iaLaw, CosLaw,

i where notes print o the screen asthe program i rn. Usiag the [ERGH] (cT1)

o i e
of ENTER displaying the next screen.
In 4

over. Th ing i this Itsin
writing code to compute the solution to a sine law problem with appropiate
prompes; 1o pes cents and gi ivea CBL

ix titled “TT Cales./ A ). By ing a litle with the

Notes/C s/Ideas
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Unlcing the T1-83 in @ Graphing Calculator Emviroment

hese though, you may find ing i hard a8 you
L83t
Aad, as a friead of mine keeps saying, “I don't have to kaow how to do it,as
longas T " So, ifyou
appeas to be good at this, g ¢d like tumned i ».

I85! Maybe they have programs (or games?) you want. They can easily be
traasmitted betweea calculatoes 100 (see next Teaching Ti). Happy programming ©

Notes/Comments/Ideas
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Utlicing the TI-83 in a Graphing Calculator Envirorment

Teacums Tie = Suarmis Dara Wi Onier TI-835

Thereisa i i 3 . Waite 2
d ith the l the
N same lisc
names, in minotes!
A keep d
. ;
i 0.
If you ceally 3 i i
din th This would i ?
could view data, iy is but alo, i i
With a itte thinkis ad to link

Formulas and have new information generate once your data s ia... all done
automatically whea a program is rua.

litde familiasization with d logical ch

Notes/Comments/Ideas
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Tu The Service Eugagemenr Masrer #2
Tue Ruer Dror

‘Materials:
1. Ruler
2. Pencil
Youmi
reaction times. view both
; .
along each step.
. Joue i
collected.
Lay yousarm fat aoag  desk o able edge 80 that your hand exteads fecly
e edge. Yove p hold a rles .
finger. Your pastner will the you will grab it
Notes/Comments/Ideas




A TI-83 Graphing Caculator Evvirorment

the ruler to the aearest centimeter.

Repeat this 11 more ti i
f 12 tials. ingle big  sceatch them. You
should aow have 10 measurements that reflect your ceaction time. Do a frequency
. pot il

diffeceat.

Use the other pat of the ble for your parner.

DATA1 FREQ TABLE 1 {DATA 2 FREQ TABLE 2
Data | Freq. Data | Freq.

Notes/C ts/Ideas




A TI:83 Graphing Calculator Emvironment

Foe case, we will use Ly ~ L, o stoce this frequeacy list data. Store your

distances in L, wit L. Similady, in L, with
frequencies in L.
Define plot 1 Xiistto L,

lot, thece s a field for Fe iy i i 1 meaning.

24
data poiat in the Xlist). Now, we have chosea to record ouc data diffeccntly and have

is. Set Freq as Ly

ionilac ZoomStat

view both plots. So, icker s L i ispersic
Ase there othe diffecences? Can they be explained?

" h d d di
Note: 1-Var Stats s The fistis the data
list. The second, separated i is G any)
the data list. The frequeacy list i i i
ited, s setat 1 plotsin the sat plot

i To g 1. ot s o Ly with e i e e

Notes/Comments/Ideas




A 183 Graphing Calculator Environment

{CALC)1¥aeSate [, ENTER Ech e vl s s b
N——

Consider the following questions foc discussion:

* G eded i table?
* G i is usis eded in a freqy
wble?
Notes/Ci s/Ideas
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T Tue Seavice Eusaservenr Masrer #3
Pria Pouay Gour, oa Teuns Awvore?

Materials:

1. Adhesive tape

About 25 meters of cash resister style pape roll
3. Measusing tape
4. Piag pong ball a golf bal, and a teanis ball

5. Peacl
I this activity, we will generate data based upoa the height theee differeat
ball wed i i ‘poiat. This actii
din data ing mei line, and I
squares line cegression models.

Notes/Comments/Ideas




A T1-83 Graphing Calculator Environment

Set up your drop as shown
on the right:

In a moment, we will begin the ball drops, but first the drops are described.
We conduct three separate drops from each of several pre-determined heights. For

cach drop, have a partner mask the distance from the flooe to the bottom of the ball
atits greatest bounce height on the paper. Use the average of the three bounces to
represent the bounce data value from that drop height for that ball. That average
should be recorded in the supplied table.

As an example, from a release point 200cm above the floor, suppose a ping.
pong ball bounced 120cm, 125cm, and 115cm respectively for each of three drops.
Then 120cm (the average) is recorded under Ping Pong Ball as the 200cm Bounce
Height entry.

‘The supplied table for recording data follows:

Notes/Comments/Ideas

3-3-2 InThe Service cre



A 1183 Graphing Calculator Environment

Complete the table below using centimeters for bounce height:

Drop Height _ Ping Pong Ball Golf Ball “Teanis Ball
incms Bounce Height  Bounce Height  Bounce Height
200

s
150
s

Run SetUpEditor HGHT, PING, GOLF, TENN. Go to the stat/list editor
and record your d those lists from Thatis, store
{200,175, 150, 125, 100, 75, 50, 25} to HGHT and the generated data to theic

i the

Notes/Ci s/Ideas




A T1:83 Graphing Calculator Emviroment

“Tum plot 1 on and define it as 2 scatterplot, with Xlist = HGHT, Yist
PING, Do
2.20d 3 but substitute GOLF and TENN for the Yiist, choosing a diffeceat mack for
each.

Press [ZOOM] [ZoomStat] and you should bave data from al three balls
i £

is activi lists can

dua
easily be viewed for comparison.

Use (STAT] [CALC] Med-Med HGHT, PING to calculate the Mediaa-
Median Line regression values i
Y, 50 we can plotit and race it To do this,press [ Carsor t0 ¥, Now wet

cetcieve this regression equation and paste it hece. Press @ [Statistics...] [EQ]

RegEQ ENTER. This should have pasted aa equation of the form (axc+b), with the
2&b daute ago whea the regression into the Y,

eld. Press [GRAPH] o plo this equasion theough ous data. How el docs this

model visually it ous data?

Notes/Comments/Ideas




A 183 Graphing Caleuator Environment

Use [STAT] [CALC] LinReg(ax+b) HGHT, PING to calculate the Least
5 R s cquation in

Ylsuweunpb(iludtﬂxiLTudolhi!,pm:EmemY‘.Nww:'ll

e o < [
RegEQENTER. This shoid have pastedan euation ofthe o (s, withthe
a inute a into the Y,

et R oo g o . Fow el dos i

1EQ

‘model visually fit ous data?

fan-Medizn 20d L L

desited, id

be plotted and/or viewed in 2 tblc togethez.

P P
ing GOLF and TENN respectively i dons in Y, aad Yy

cespectively.

horty which

k:mddl::useiulman:cﬁvi!ylxbndmmdumnlymi\llmmdnsmcm
dis You may wish to try

Notes/Comments/Ideas
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foc the Median-Median 2nd L i
usefulit can be, ieindivi 2 dvicy. In any case, the
i i bein ¥, Y, and

Y, cespectvey.
‘These [T plotsscc tace-sble and able-sble. Therefore, tey can allow us

ease.
screea, simply press TRACE and enter the X-value you wish evaluated. If i is within
yous view it will be hi-lighted. If not, the plot Y-value willjust be displayed.

le you in ThiSet with
reasonble ThiStartand fining 2 fjusting
TbiStart and ATbl as necessary. O, in Table Setup, set Indpat to Ask. This allows
you o simply key £ il forall
oo whi iy .
Consider the following questions for discussion:
% Predic ” i foom
% Peedi " from 1m.

Notes/C /Ideas
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A TF83 Graphing Calculator Environment

above?

Ace the slopes of ouc regression lines the same? Why, why not>
‘What do the slopes represent?

Ace the Y-intercepts of our regression lines the same? Why, why aot®
What o the Y-intercepts represeat?

Can
regressions?

Execute the DiagnosticsOn command from the CATALOG and rua
the 1-Vac Anlysis again.

What do you have aow that you dida’t have before?

To tuea off this option, execute the DiagnosticsOff command from the
catalog.

Notes/ ts/Ideas
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Ping Pong, Golf, Tenais Any: o
bysicsc . ;s

D 3 The Ball
Texas Tnstrumeats. (19962). CT* - Canadian teachers teaching with technology

[maaval]. Dallas, TX: Authoe, 2-1.

Notes/Comments/Ideas
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Teacums Tie = Varvms Por Srvie

ey ﬁ o
he
Plot syleis regalar ine. :??és?:f oo
N

M

Plottleis regularlne T T oo

s @\_W

Plotstyle 1 umlnlmg

[ e
Plotatyle 2 s thick lne




A T1-83 Graphing Calculator Environment

Plot tyle 1 isregular ine

L\ i
=

l\’: ‘)C!l
[
bl by il which N

lesylﬂ i regular line

Plot style 2 i thick line:
Pt sye 3 s epirne
led by a circle

Plot syle 6is o line just
path led by a circle which
then disappears

Plot style 7is a broken
line.

1 That

S ... regular line, thick lin, and brokea line. Coincidentally, that's
e i ot it 1 s we s e

Notes/C ts/Ideas
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A T-83 Graphing Calculator Evvirorment

Teacums Tie - Resovas

regression it 1 data and can be very useful

1 i The

lue of Resid,

Notes/C: ts/Ideas
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A TI-85 Graphing Calculator Environment

Teacumg Tie - Regression Ea. Compares To Dara

Y
A - r - e =¥ (FIGET) w
REGR torcomparison
s o
| i - -~ -
e prposes of ceting beeded oput.
tic . i

by j " ’
Vi, o i oparves
dsiret T Ly wh
sing L1 valcs 15 well 33 sbssquenly ke o

Notes/Comments/Ideas
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Tu Tue Service Eusagerenr Masrer #4
Ts Tus Normar?

‘This mastes will ilustrate the T - Test on a sample of a population thought to
be noamal. Itincludes findi E for th ini

A . y fora i

standad deviation. Note that a Z - Test could be pecformed in exactly the same way.

uppo
ay. y

uppose a very small (but good) sty peas culls 3

i i Upon

being tested, that sample yields the following line leaghs:
1651m, 1734m, 1577, 1601em, 1688cm, 1733m, 1614en, 15961, 1665,
1647, Bater this data into L.

Notes/Comments/Ideas




..A T1-85 Graphing Calculator Envirorment

i i peas, so we do
0t yet know the standard deviation of tis population. Therefore, we should
pecform aT - i intecval for
population. Thatis, itis likely ly
distaibuted, t say with i is acouad
‘aumber. This cit the pens jnces:

] crests) consin e e Titra... e e 9. i

e data lst I ithe

beea computed.

L i & for the £

peas that the above sample came from.

s [EER (ESTS) Titeret... Now e e o it o

(gour screen will be similar o figuse 12 or 16).

up for our data. it list, and
cntesing the sumimary staistics foe that s seloctedin the
Notes/C s/Ideas
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fist line (emember, to select 2 meau item with unnumbered fields, cursor to the.

choics and press ENTER -ouesren shoud now mach e 1. To s oue cow
daa stocediin L

intecval, st yous fields as in figure 2 leaving Fi

i ?" S g‘g.%nosm 1]

Fave11.99
culate’ &&!U’] 95
faree arets
Ifwe bad i e would use the & the
Freq: argument.
LCULATE and press ENTER. This yields the
screen shown as figare 3.
Stats 1611, 1g00.2>
st ot 975856
Eaie1:.95 e
Calculate
farez

fare3

Notes/Comments/Ideas




A TL83 Graphing Caleulator Emirorment

2 2 is 16506,

y ;i is on th knew the
sample mean aad standacd deviation, we could have chosea Stats instead of Data
for the Inpt: ield shown in figure 1, and simply entered the summary data. Tey it

One of the pens in the sample writes 1688m. Assuming a nocmally
disteibuted populatic e

To i, i ity unde the
‘aormal curve from the lef, cading at the value in question, under the sample:

conditions. 2 E [DISTR] normaledf (s the nocmal cumulative distribution

foncrion.
Press 2 m [DISTR] normalcdf (0, 1688, 1650.6, 55.3 ENTER
cetucns a value of about 0.75. Thatis, the interval from 0 to 1688, for  sample with
mean 1650.6 and sandard deviaton 553, ccumulates 075 of th area uader the
‘oomal cucve for the populaion in question. Heace, 1688 s at the 75" pesceatle.
Note that 0is nota requiced value here. In fact, any value 3 deviations ot

Notes/C /Ideas
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faulty pea

data value nceded to repeescat that perceatle?

i which the nverse

function. This function i
i distabution fom lefe

cequiced to produce it.
[DISTR] invNoem (095, 1650.6, 553 ENTER zetusas a cesult of 1741.56.

Thatis,
from the leftmost position to 1741.56 i a sample with mean 1650.6 and standard.
don. R

deviation 553. We can
[DISTR] invNorm (0.75, 1650.6, 55.3 ENTER retums 1687.899 or about 1688.

Caa we deaw the nommal distribution for a given mean and standard

deviation?

Notes/C s/Ideas




A T1:83 Graphing Calculator Evvironment

"The comamesd [DISTE] socmelpa (stus he soumal peokabliy desiy
. S s Tt

curve thea, this
window foe our data

-

Y, . Thi d th
xuukp!mmdforemhxvﬂu&mlhgvmdawﬁ.e.naﬂptxdﬂepulbephnz{
sweeps from Xemin to Xmax) b

deviation 55.3.

‘We wil desw the curve ia a momeat, but first some comments about
‘graphing windows and the nommal distribution.

vi i d aention to wi iogs. By fac
the bet choie, s i menkiond inthe T-83 Ml i 1w # dommea hat it
and the ZOOM

deceat view. i basi domain intact, and siz

which fits the Ymax and Yemin resulting from the chosen relation.

Notes/C s/Ideas




i y the wis beso
wicky here. Aftecall, i i the
Jated asea function. Thisis qui
0. Tt may, b i son for calculus
begun to study the integral as an accumulating area fanction.
o iced wit i i and once
experienced with the noi L wi ing can become
iuati be

the author's choice for some time to comel.

Let's get on with drawing our curvel

Set youe domain to cover an x-spread of three:
deviations roughly (.e. 3*55.3) above and below the
‘mean 1650.6. So, one domain, which is ceasonable,
might be1450 to 1850 with xScl st at 50. Thea press
ZoomFit, which i like figuce 4.
Another command you may now wish to explore is
[DISTR] [DRAW] ShadeNorm (. [DISTR] [DRAW] meau choices function like the
g ices (e. i h scceen) but
has tools specific to statistics-based graphs.

Notes/Comments/Ideas

figwed




A T1-53 Graphing Calculator Environment

e calie 0 et Jated s of 75% of the ol 1688

in our sample.

i ine the differeaces betweea

e e e g A

theory behind some of th evecy a i (uch s

“.is in 5 points 19 tis ) could b hed.
Notes/C s/Ideas
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Each of th “rand" prefixed choices has an optional parameter for number of rals. We will use:
will no longer be repeated during this Teaching Tp.

the range of 1 0 6, that

‘occur randomly. The simplest way to do this i to use randiat.
Press randInt (1, 6) ENTER. You should see an integer somewhere between and including |
Keep pressing. and you get more.

Notes/C s/Ideas




A T3 Graphing Calculator Exvironment

10 rials, Press randlnt
i inciuding 1 and 6.
10 rols of a dice.
of rials So, ls
the rand command.
rand +30
The

‘value i question and the mumber of decimal places 0 & maximum of 9.
Found ( rand +30, 1) ENTER._creates a number a the range desired. Remember, these

‘What do you think round ( rand (2) + 30, | ENTER will do?
‘How sbout randint ( (1,6} (5,10} ?

Paiof dice:

randint (1,1}, (6,6) ...l it this nd

integer i iding 110 6,
Notes/C ts/Ideas
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A TI83 Graphing Calclator Emironment

S ol ol

sum (randint ({1, 1, (6,6) .. som i aken rom e [EIST] (MATED e nd sums e
e o "

solution works too. Usless you cout the method below....
‘Summing a par of “crappy” dics:

randlat (1,6, 10) +randlnt (1,6, 10). Since randlat (1,6 , 10) generates
integers from 110 6, and adding lists add is

ding 1106.

Notes/C /Ideas




A T1-83 Graphing Calculator Emvironment

Tu Tue Service Engagerenr Masrer #5
No Free Parumal

Upon acciving in 2 new city, you decide reat a car t get around. You have a

sy ¥

know how to find the pl S 2 packing

the narcow
with sigas out for parking.

acges
chacges only P
‘but chasges $0.75 per hous. We would like to model these cost structures to decide
‘which is best if we must be there for an 8-houe business day.

. A this cges a0 entry fee

pe of functi packed. A
function on the TI-83 which is is it (ic.
hat d sease (i fact, less than 1

ceason).

Notes/C ts/Ideas




1783 Graphing Caleulator Emirorment

Lets set up a table to view whole houss from 0 up in steps of 1. Press
[TbiSe] and set ThiStazt = 0 with ATbI = 1. Let’s also sct up the x-values of oue
viewing wiadow to reflect this. Press [&

setting Xmin = 0, Xmax = 12

(which more ), Xscl = 1 to ceflect 1 1d Xres at
1 since we will need that resolution later.

ios (see figure 1). View e
figures 2 and 3). Note that scrolling » showed us Y, , and scrolling ¥ moves us
past 6 hous though that isa' llustrated..

TR T b L] T L T Y
V188, 281ntcx0+3) .
[y28e. 4ot <o+ |8 ﬁ
[7rme.7simcx é |8 i [
h¥s= =
fgwe 1 figwe2 fored
1P 0 6 3
can make the decision b be leamed sbout such
scenasios. Let's graph the cesuls.
Notes/ ts/Ideas
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A T1:83 Graphing Caleulator Environment

We can see from
we ace pasticuladly intecested in can resultin bills O up t©
56.00. Therefore, we set Ymia = 0, Ymax = 6, and Yscl
= 1. Press Graph (see figue 4). The graphs appeac very
cough, and appear contiauous. Why i this? Ace the

functions in fact continuous? Explain. foret
Dot. This will isplay the pixels foc
which the function values were actually calculated, instead of those same pmu
ected
deasity for
i Fora i to this pi the

appendix tided “Frieadly Wiadows”.

Repeating the graphing command aow shows
‘more distinct steps and illustraes cleady the

disconinuous e of hes ncions e e 9. [
E i be enhanced by usis —
styles discussed in “Ping Pong, Golf, Tennis Anyone?”in o

Notes/Ct ts/Ideas




graphs,

the best deteemine. T the TABLE

ifyiag TbiSer, ThiStct and
Consider the following questioas for discussion:

% Why does the third plot have no Y-intercept?

- ughly i

% Which company is definitely the cheapest for short runs?

. . .

s i
Notes/C /Ideas
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A TIL83 Graphing Calculator Environment

Tu The Service Eugasemenr Masrez #6

Maraices: Sysrems anp Nerworis

available matrix operations available on the TI-83 is given later ia this mastez. For

5 workis to don 10-14 inthe TI-83
Graphiag Calculao il cadis
locations can imum of 99 tows oc

i only be
sccessd through the [FIATRIR] NAMES] mea.
Matrices on the Homescreen
[and ] which i sons of the
” " drel. To begin press [ Each
Notes/C s/Ideas




A T1-83 Graphing Calculator Environment

cowis ing [ a0d ] with commas ing eatries within that

<ow. Simply i Toeada press].

quumpl&lommxb:mm’x[; :]‘wemlllﬂl [3,41] ENTER.

o L ey
e et e i [EATESY
sreen witou havig t name the e, stoee € 0.3 4 3,

specific vasiable location. Ualike lists, but like the

Y, entries, we can only ices o
the resecved vasiable names. We cannot create usec- et

ed matei

. using
keyboard. The TI-83 will only recogize the matsx sames [A], B] .. ] a5 grabbed
om the [EITRIR] INAMES] menc.

Matsices can be operated on by keging the operation ditecly. Foe example,

[’ ‘] could be keyed in dicectly as follows: [[12] [3,4]]

.
avemcom [} 5 ¢

+[[5,61[7,8]] ENTER yieldinga result of [fq l‘J as in figuee 2.

Notes/Comments/Ideas
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A TI-83 Graphing Calculator Emviromment

L3I Ty
beIt?,8

o %201

fiwez

Note ; —

the s i ENTRY)
entry line and simpy editin the new vaties.
Matrices in the Matrix Editor

‘The matrix editor looks a lot like the stats/list

Uslike the stats/list editor however, it cannot be.
customized. The matrix editor is accessed by pressing
] s D) e e 3 s i

0 edit @do

Ifany

ts/Ideas

Notes/C




A T1-83 Graphing Calculator Evvirorment

. e

dimensions, as they cucreatly exist will show next to the aame.

Lees select [A] e edi =T
‘open with matrix [A] zeady to be edited (sec figuce 4).
Your cussor should be on the first 1 next to the matzix.
‘aame (the defaule size for any previously uadefined.
‘matsix is 1 by 1). The TI-83 s waiting for you to
dimension the matsix into the prefecred aumber of ows
and columas.

Lets define [A] as 2 by 3 ie. 2 rows by 3
columas. Press 2 a0d ENTER oc » . Then press 3and |1, =@

ENTER or * or 7. An eatry is accepted by pressiog ansS
ENTER o by cursori the fist
ix [A] (see figuee 5). This i itor view. To edit an
I i ENTER to act i i
icectly. T lement

ol
for editing but change youe mind, press CLEAR and ENTER to restore the element

as it was before.

Notes/Comments/Ideas
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We willdefine matrix [A] to hold the clemeats
L’ A ‘1] (sec figure 6). We have now defined reserved

RIRTAT 2 5
4 A

. 116
mxmxnm[A]mho)d[l a5

] Wecan view [Alin 2, 3m2

g6

a the

the matsix editos, as 20W, 0 we can view
homescreea. To paste any defined matrix name on the
homescreen for use in an opecation, use the MATRIX.
[NAMES] meau, cussor to the aame, and press ENTER.

‘It 4 8

, we simply ps

press ENTER. [A] viewed on the homesczcen should look like figure 7.

the T1-83 iacl

pes

© Negating

* Powers

Transposiog
Grabbing an individual clement

« Finding the inverse

Notes/Comments/Ideas
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A T1-83 Graphing Calculator Exvirorment
+ Adding, subtracting, and multiplying.
* Roundiog
* Using relational operators
‘Truncating (by taking the integer past only or the fractional past oaly)
Findiag the ideatity
*  Evaluating the determinant

* Augmeating
* Coavertinga matsix o a list and a st t0 a matsix

. e i echeloa for

echelon form.
foeall

ed by the TI-83. i that will
be recogaized, ace those names pasted from the MATRIX [NAMES] meau. Othee

Notes/Comments/Ideas
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created through programming.
We can opecate on [A] as we would any other quantity now that itis defined
incasic i [A] before.

we had defined it, we would have gotten an ERR: UNDEFINED condition. If we
bad perate on a defined fimesoions di it

the operaion involved, we would have gotten 31 ERR: INVALID DIM condiion.

Solving A System Of Equations

ing the TI-83. Such i

&
I
A A==f]

situation can be accomplished by recognizing that X = A" * C.
A" can be found directly if desiced. To find A"', enter A s 2 matrix and

e [ e e Gt o

mdC= [:] such that A * X = C. The solving of such a

Notes/C /Ideas
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the [ ey Lees find At usiog the bomescreen. Figure 8 lustaates the marsix A

above with

illusteates the use of the » Frac command oa the same
‘operation. We could sow simply multiply Aas by C for
the desired cesul (e figuce 9). This wasa't accessary
though it does llustrate bow to view the inverse of 3
matsix.

OF cousse we could have just keyed A™* C to
begia with (sec figuse 10). Note that implied
‘muldiplication is understood. We could also solve this
system using the matrix editor to create matrices A aad
C, 20d thea keyingin A" C using those names from the
MATRIX [NAMES] mena.

figuee 8

TG =0
101, 131 :-tiﬁ!}

M 3 2

fawee

[T T 11T

brasi liFaifP2l
i,

=

TIRITET]

st "u.-ulml
* ‘tth

figre 10

Notes/C /Ideas
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Teacwmis Tie - Toeurmies 4 Tuvense Maraices

inverse will always exst and how it is found.

TES3. This means
». T3, This
depeadent.

—
el . fW—
_

o srow (

a series of constraints.

1]is defined o i operation
JHONRIR R R— ] R——

[=[A]"*[A].So,

Notes/Comments/Ideas
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[\ 2]

3 4

(—

2 5o

TE3, together

question.

Reference:
Musdoch, J,, Kamischke, E., & Kamischke, E. (1996). Adsanced agebra throngh
data exploration: A graphing calulator approach (Prelim. EA.). Beckeley, CA: Key
Custiculu Peess, 4207, 440-1.

Notes/Comments/Ideas
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Asothee way, and probbly the quickest way, t solve a system i to use the
educed cow-echelon form operation avalable in the [FEATRIY] MATH] meas. To

e[, somc

‘peobably stil esides as the resecved matsix [A] conteats.

Agin, view [A] TER
(see igare 6 from earlier). m«mmmmdbmm@mm

Y 8

meauto d the by [TAT

gabbiagic from the [FATRIR] NAMES] meau (e (m!!
figure 11). Press ENTER to execute the opecation (see

e 12). y by

rref (as: Lx+0y=4and Ox+ 1y = 2. That's pretty focstl

eyt "“"P Y 8
Systems of equations wheze the aumber of Beg,

vasablesisless that the aumber of equations relating.

them, can be solved using rref (and results i the. o

Notes/Ci /Ideas

n i 3-6-u
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limiting equations on the solution values.

Simple Network/Digraph
illuserated by from Mucdock et al. dng ia the CT>
Manual (1996). b im from CT” -
ing with wanual] p- 2.8 10 2.9, but b i
explanaion.

Suppose thatin Canada there ae 2 million people who live in Beiish
Columbia and 22 million who live outside B.C. Each year 10% i
B.C moves to anothet province in Canada. The other 30% remaia in B.C. Also, cach
yeas 5% of the total Canadian population outside B.C. moves to B.C., while the
other 95% cemains in Canada outside B.C.

Assuming that the total population of Canada stays at 24 million and the
year-to- i in the same, find BC®

aext year (b) 2 yeass from aow (©) 3 yeass from now.

Two views of this scenaio are digraph and matrix.

Notes/Comments/Ideas

3612
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As A Digraph:

OUBC

95%
90% 5%
As A Matrix:

The following table structures our transition rates:

Next Year

BC Canada

BC 090 010

Now

Canada | 005 095

Notes/Comments/Ideas

n 3-6-13
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B.C populs

We can
‘cusceat populations. 90% of B.Cess stay aad 5% of Canadians move ia...50, 2°0.90

+220005= people.
‘populations, we could answer the questions posed...but that's tedious!
- e Letthe

ix be [B.C. , Canadal. ition matrix (s in
L[050 010]
the table). Thecefore, [AC. Canada] [m m],.u.
[BC.*090+Canada®005  BC.*0.10 + Canada®0.95] represeating the next year's
: \Caad Ci " G

Let the initial population matsix be Py = [2 22] and the transition matrix be

[oas oo e e
three years:
P, P*T
P=  P*T= @®*D*T= peT?
Notes/C /Ideas

3-6-14
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B=  BeT=  @eTI*T= BT’

‘We can use ouc knowledge of mateix operations
with the TI-83 to pecform the calculations needed for
yeac 3. Store the intial population to matcix [A] and the
o < B] i ol

figure 12 whece [A] and [B] have been priated on the
homescreen foc cefeceace). We conficm oue sewp by te-
calculating the population for year 1 which we recall to
be 29 million (see figure 13 and recall the fist elementis
B.C's population and the second clement s Canadw's
population).

Thecefore, yeac 3 is detecmined in a similac way
(see figure 14) and is approximately 43 millioa.
Applications of this method ace limited oaly by the
complexity of the digeaphs and available information.

PAT=  @ST™*T= BT

::: [z 2n
'fds tdsh
=

s 2z 21

(% 153 24al,

lm*!?&-; 21.111
figure 13

T 1

185 1ds]
ol =

fgre 4

Notes/Comments/Ideas
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Reference:
Murdoch, )., Kamischke, E., & Kamischke, E. (1996). Adsanced aebra through
data exploration: A graphing calator approach (Prclicn. EQ.). Beckeley, CA: Key

Curriculum Peess, 389-390.
Texas Tnstruments. (19964). CT' - Canadia teachersteaching with tehmooy

{ranual). Dallas, TX: Author, 28 to 29.

Notes/C ts/Ideas
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Ty Tue Seavice Engagemenr Masrer #7
Srame Our

4. Peacl

that bas been fora

.y long time. The gaia b he physical modeling, and in developing a better
i ? linking leogth to width,

a0d acea to width under a pecimetee condition.
Suppose you wish to make a rectangulas enclosuse for youe dog, You peice
material and figure you can afford 30m of fencing.

Notes/C s/Ideas

n 3-7-1
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o eajoy?

B 5 . e and cotabich

some reasonable possibilities for the dimensions. Use this data, and your TI-83, to
detecmine the maximum sized rectangle possible.

Use the string and push pias to form 8 Width | Length
F

‘conveaience, use whole ceatimeters for widths
(jou don’t really have o but it makes this
exploration easies).

Record width aad length in the table
provided as you go while visually examiniog

P by cach

rectangle. i ©
predict the leagth you get given a width you
choose.

Once all i have beea ‘make 2 note

of which imensi isually ps

Notes/C: ts/Ideas
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wilhhuanD.Lm,mdAKEA.WedndﬁsuﬁﬂomselUpEﬁm

w1, e, AR [EEEERY You maywish o v Aok o bl n i

Y

abbreviation. st so if we

Goto
header (foe illustrative purposes i this exercise, the widths 1,2,3,4,5, 6,7, 8 will be
used).

W & cred
150, wi i bow lculate th
length ify given a width. If aor, di
more.
make a linked formul
LEN hey
tabl

Notes/Ci /Ideas
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appeacon st edi line as shown in figuce 1. LEN should

biggest. Create a inked formula to the header AREA that takes the values from WID
and LEN aad computes AREA automatically. Youe screen should look ike figure 3,
and the like figuce 4 whea ENTER is pressed. (remember, you data may be
different) Which pr

azea?

figwe 3

Notes/C




A T1-83 Graphing Calculator Emvironment

® Median-Median Line
© Least Squares Line (ex +b)
© Quadratic

* Cubic
*  Quartic

 Least Squares Line (b + %)
* Natural Logacithon

© Natural Exponential

* Logistic
o Sine
Which of these regression models should we apply?>

Notes/C ts/Ideas
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Follow.

=
e il oy e e i modl e | S5
the resulting regression equation into Y, We do thisas | S

follows:

EE e Quadieg v, e [T —

el s ke . Tt e[ et sch ¥, posion

s [ . ) RegEQ T o ;
oY,

Now use TABLE to view our acea values for the continuous relation in Y.
Adjust your table with using ThiStart and ATbl in the Thlset menu until you can
i E i i d out has been.

deermine

optimal poiats ofintecest.
Now plot the regression equation through the data as you did with the Least
d Median-Median lines i i i

Notes/Comments/Ideas

3-7-6 In
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. . .
polynomial graphing in Bea Camp)? Hint... e-visit the [CALC] menu.
the [CALC] "
" e see Boor
“Working With Linear Relaions”).

An interesing activi aoply % acthe value
biained f i & in. From
oue easlies wodk with ., his should be a smooth transition. It could easily be

o3 o ; .
functionl

‘This Master has gone from an experimental model to the math model to the
: i i v 7000 with s0me:

scaling of the ceal word dimensions.
Other aspects could be brought iato this situation too. It could be posed a5 a
inimizati i with other

Notes/ s/Ideas
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shape of backyard, ec.

Notes/C /Ideas
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Teacunis Tie - Desree ano Pror Srvie

second degree expressions.
e would see 3

linear relation.
Thiscoud calybesymbelized with o wiut e linar regrssion power o the L83 biog

ied. Recall inked to WID, i
seems to equal a linear plot e.a line.

AREA,
p e
‘second degree equations yield a quadratic plot i ¢.  parabola.
Thisis  satural extsion o tis experimetal e
Notes/C s/Ideas




A Linear Relaton” contimous.

mod,
of day here.

e dat show was published i the Mesa (Arzons) Trbune on August ,1553. t gves the
the predicted weather for that day.
[ mﬂ ol 11l Nooal] tpm W 2om B] ;,...q
Hoovrst 5§ ol 5B ol ul wl 2l =

ng:

‘What model does this data appear to it?
Find . quonth b B e S,
2 prprite dort ¢ Jouscusion?
hich skin will b
Wouldourequaon be difrnt f we wece in New York? Mostreal St. m.u,m

I
ety g o oyt
Reference:

Texas I (19963). CT" - Canadi ing with e
[manual. Dallas, TX: Author, 2-11.

Notes/C ts/Ideas

3-7-10 ic
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Tu Tue Seavice Eugagemenr Masrer #8
Puov Wawrs A Puor

‘These ae two very significant Teacbing Tipsincluded in this mastec -
“Factoring and Equivalence” and “Saving A View : Graph Databases And PICS”.

These could their owa but they go ali whatis
y-to-day teaching: ion (by this
i P powertil TI-83 in there that

i i hey ace aot. But,

factored i i zec0s
i . .

will be used here for reasons of space. Italso does not presume to illusteate the

pattems in polynomial graphs. Teachers kaow that matecil It s desigaed o be a

Notes/C s/Ideas
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S TL83 could be used.

algebea aad graphical connections.

F I ion 25 would
take the value 4if x was 2,- 6if x was—3, 1if x was %, and so on.

ing ied to try to P
foste 0. Th . 5

Then, ideatify
expression/expansion.

Notes/C /Ideas

382 m
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Expression Zero (s)  Multiplied Out Expansion Degree
2
®
«+2)
&-1/3)
@x-1)
@x+3E-3)
-3
G+ 263
Q6+ 2(3x-9-2)

you.

Notes/C ts/Ideas
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Using yous TI-83, key the fist expression ia for Y, aod view the graph in 2.
icwing window. What s i E Taace

it. What do you aotice?

isit i 'y Taaceit.

Do the same with (x+2)-

Each of these expressions wese lincar ia look ie. (ux + b) style. Each of the
expressions 5o fac had just one lineac componeat.

Lets tey (2x + 3)(x — 5). This has two lincar components in 2 product — we.

with this expression.
L ion and our factored
vession ace equivaleat e good algebea), then what would you expect their two plots

o be like? and see. A ©
i ioas i through a Teadhing Tip. This activity

cesumes immediately thereafter.

Notes/Comments/Ideas

3-8-4 In
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Teacunis Tie —Facroamea Awup Eaunvaience

the
powers can be applied.
For example, the expression (2x + 3)(x — ) expands to 26" ~Tx — 15.
they
ing that matching on.

fndow i e i s el g o
algebra and graphical representations.

E beir tables
can be viewed.
‘manipulations.

‘Reference:
“This Tacin T s based upo the following eference.
Texas Insteuments. (19968). CT - Canadian tachers taching with tchnology
[maaual]. Dallas, TX: Author, 4-27, 4-29, 5-2.

Notes/C ts/Ideas
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oK. lished a link between d ions. Oh really?
i ? ion x* —6x + 9.

possible factoriag for each:

Kox-6 ©—10x+25 o+ 6x >
preseat themselves:

Xox+6 241 oxtt

Clear interesting relat between the graphs

of second degree expressions and the algebea.
Lets i cliee. The
expression (2x + 3)(x — ) has zecos ~3/2aad 5.

Notes/C /Ideas
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following questions about (2x + 3)(c5).
dplied it by —1, would 'Would that change
the graph? What i diplied it by 22 Would
i +2.

Draw

‘muliplication'on 2 graph.

(@x +3)(x—5) by x Would
Would that change the graph? What if we multiplied it by 2x: Would that change the

zeros? Would ‘Would that
\ything with anoth ‘basic shape, the.
degree, and i iplyi
Dsern condifon dboa gl r——
x&-3 -2+ Dx-5) 3@x-57
xE-3)+3) -2 (-3 +3) ]
Notes/Comments/Ideas
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Teacuma Tie = Savma A View:

Grarw Darasases awo Pics

Suppose you'd like o e graph window view. Maybe you'd like o share that witha
P : . i,
iables (uned ings whi and
variables).
“Thatis, i
raph views just 15 you soced them.

A nice GDB 10 havestred would be ¥, -, 05,

.52, 22,26, 5, - i withony x'as

offexcept Y,
underneath.

[DRAW)

your lesson. Contn
[STO] RecallGDB
bl

Notes/Ci /Ideas

3-8-8 In
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in one list I that fs

named, say as Ly, then L, in
functions to graph.
Thatis, 4, 2,253 3x2,
o say
e 2 i ;
-9,
us i it (o variable desired. For
e
- ERER s s v,
BT
1oy, o, i il b thrs, ety whers
] ot i ;
ooty By i
T i, ; bttt
o wiia progams.
s dur is hint is il inan
e e 4 Togeter Wan i g scon. pras ENTER
it agair in. To interrupt a graphis i
N T g o i cs s e presin of CRAPE
Meamwhile bock to GOBs..
Notes/Comments/Ideas
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Tip - “Saving Data As A Program’ As you cteate a graph database for  partcular class, you
i i The

83 programming language n future.

screen. A PIC is effectvely a screen capture.

To be pariculaly effecti
GGB)

partner GGB) to enhance it
displayed, have one PIC
P P

c
create our PICS.

line, Drawiny, et
mark poiots, whatever on the graph(s).

ul hint here i matcl
possible f several PICS are used on one graph or GDB however.

syle, and window settings are saved..

Notes/C ts/Ideas

3-8-10



A T1-83 Graphing Calculator Environment

fu These
‘Transiation... 1 program could
editor o set up a viewing window(s)
e allow That's a much
pract GDB; P
\GDB for either the
statisics database or (SGB).
s et joned i ic Eq s Together With Feas™
ook :

screen only and not the table view.

Tt 4[5 et s FolrC e o bt R

Notes/Comments/Ideas
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Tu Tue Seawice Eugasemenr Masrer #9

Teawsrormmg Puors

of a TABLE view into the
i &

and on

First, we should. 10by

] (Zoomstd] for a 10 by 10 window. Set ThiSet to stast t —3 and.

incremeatin steps of 1. Th in thi sy ¥
immediately. Fos clasity, the cursoe was moved to 2 Y, header so as to highlight the
fuaci iated with that headecin th d l

Notes/Comments/Ideas
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Create Y, = V¥ in the graphing editoe. Most of
us kaow what the domain of this relation is but let’s see
i the TI-83 does! View the tble with [TABLE]. Figure 1
illustrates how the TI-83 responded to our requests.
Discuss the significance of the ERROR messages. farel

[EREER] s iaion and examine s shape s locasion.

We will now use Y; repeatedly to examine the effects of transforming ouc
celation by changing some of the pacameters.

For example, what happen s if we replace v/x
with Jx+1?Put JX+1 in Y, and lets see whatis
does to our reslts. Figure 2 llustcaes both resuls as
table. Homm, Squace root  doesn't seem to ke
acgatives in both cases aad our answers e predictably

one more in the case of Y, for the same -values.

Notes/Ci ts/Ideas
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State the firs theee ordered paiss visible in the able for
y=+x and y = /X +1. Discuss the effect and non-effect of this change. Graph.
a changes with the table and graph.

Tey Yx+3 and vx -2 and see if results are as you expect.

Let's try changiog something else. Replace Y,
with Vx+1 and lets see what that does to ouc answers
(see figure 3). State the firstthree ordeced paics visible in
the table for y = ¥ and y = Jir+1. Discuss the effect
2ad noa-effect of this change. Graph them to see the
i 4 . o

Let’s ty changing something clse. Replace Y,
with 24/ and let's sec what that does to out table
answers (see figuce 4). Discuss as before and state a
hypothesis foc such a change. Graph them o see the
effect. Reconcile the relation changes with the table and

graph. Usin
examining domain.

Notes/Comments/Ideas
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Replace Y, with —2vx and let’s see what that
does to our answers (see goee 5). Ob! Discuss 2s before:
aad stste a hypothesis regacding such a change. Geaph.
them to see the effect. Reconcile the relaion changes
with the table and graph.

d multiplying by 3 outsid

<00t and multiplying — 2 outside the root. Tey i!

Let’s try changing something clsc. Replace Y,
with V2x and let’s see what that does to ouc answess
(sec figure 6). Discuss as before and state a hypothesis
cegarding such a change. Graph them o sce the effect.

changes with

Replace Y, with v=2¢ and let’ scc what that
does to our answers (see figure 7). This one s more:
iateresting! Discuss as before aad state 2 hypothesis
cegarding such a change.

Notes/C ts/Ideas
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L i ) i i + 1 under the
£ootand also multiplying by 3 inside Le. 3 (< + 1) under the coot. Peedict the effect
i +1 i insi ie3

Gt ing outsc ide with vasyi A
:euubgmmmnﬁmdmm%mmm

and =% nd combinaions sina o eadie

Notes/Comments/Ideas
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the end! T thought T had

s alot like: ius Band —

—_ . ” 3

the same.
ly feels
ly easec to pick up and run with and are all i
i as the GG, invig ioaship between empirical
data and symbolic mathematics. Theough an accessory such as the CBL,
iterdiscipl i far more than the math teach

using physics formulas on the boacd. It may well become the physics teacher and the
math teacher generating and using math hand in hand through the same instruments.
A new tem could be coined hese fot techaologies ke the graphing
P Gy i
a0d teem because I keep misspelling technologies on my keyboard. I think all

£ oth

Nofzg

be treated cy being that we should

Created by Paul Gosse Backword  5-1



‘This matesial may become dated faicly quickly. That's ine. The whole
easie for teachers. The techaology happeaed to be one I have eajoyed growing with
5 . I

ith, in this it would be this....

2 oy of discovery. It s a fecling the very young

5 bh...I forged We tead to
pick oue spots a ltdle more carefully [ guess.

One is that i you in touch with the
young. Pacadi them all the ts but shifta
litle too. Think of the i i

o o ouc
you had whea you were thece.

Notes

5.2 Backword Created by Paul Gasse
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ith the

Fus feel obligated to L i joy of dis the vecy pleasuce
we recognize and cultivate in educating childreal
That is the feeling ths cffort attempted to ignite through its breadth of

explanatio 1 Fits readers to
i Y 5 Sesahs
i i ‘That's what T believe makes

geeat teachers. Boy, have I got work to dof 8 (1 §

Paul W. Gosse, St. Joha's, NF August 03,1998

Notes

Created by Paul Gosse. Backword  5-3



FUTURE MATHEMATICS
CURRICULA

NA
TI-83

GRAPHING CALCULATOR
ENVIRONMENT



FUTURE MATHEMATICS CURRICULA
IN A TH83 GRAPHING CALCULATOR ENVIRONMENT

Eacilitator:

d.

Thanieyo for paricpatingin his instite.

| e SR

Thefitr’s.. 1= unacceptable 2= poor 3 = fic 4= good § = excelleat

Consideratin of acdience 12 3 4 5
P 12 3 4 5
Atinade and exthusiasm 12 3 4 5
Abifty to commuricate 12 3 4 35
Knowldge of materials 12 3 4 5
Skill with clodator 12 3 4 5
OTHER COMMENTS
The matecal's...

Userfendiness | Readabiliy 12 3 4 5
Quaity of print 12 3 4 35
Clarity of explanation: 1.2 3 4 5
Provokes nw teaching ideas 12 3 4 s
‘Type and depth of activities 12 3 4 5
Qualty as a resoure | eorence 12 3 4 s

Page 103 61 ‘Paul Gosse — Al Rights Reserved
Generated: 08/03/98 o199



FUTURE MATHEMATICS

CURRICULA
IN A TH83 GRAPHING CALCULATOR ENVIRONMENT

OTHER COMMENTS
The sit’s...
General suiabilty 12 3 4
Cofort | ambience 12 3 4 5
Amenitics {frsbments, Servie) 12 3 4
OTHER COMMENTS
la
Lk
By mid-week I fele
Today [ feel
o
e
la
62

Page20f3
Generated: 08/03/98

Paul Gosse — All Rights Reserved
o199
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IN A TH83 GRAPHING CALCULATOR ENVIRONMENT

/a

 view

My view of teaching bas changed in that el

Compared to other GC institutes [ have arended, [ would rate
chisinstitute

Compaced to other jes, T

Thank you

Page3 of3 63 ‘Paul Gosse - All Rights Reserved
Generated: 08/03/98 1998
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Guossary Of Seiecrep Teams

There i ia the i i

“Active Editor Kmdwhqup’d(gﬂ)mmmrwhg

s i 1 b aciveIeeplaces the Bomeseeenun
e b e ol i M
i whie 4 s oo st hs s oction
bt edoe.

operte. For ample, 2 + 3 srte an operaion

mmw‘:u:nnmwmmkm

oo ooa

Calog e e
au..b.,..'unnésmma.m:'xm

Cormonk e 5 sl el e calog Thecaog

e g g b B e

o o pting spechl characirs ik progeame.

You can quicly g0 9 commands beginning with  paricular

Kby s s o e

eree of

Tbellﬂumﬂm(ﬂwmnaﬁmumulmedourm
work here.

CBL Tz TIE- clcdtor, Gat
connects  the TL8" va a caeultor o calcuator cable and.
laboratory. ey probes o the ppos of oo xpeimenl
daa y programs avaiabl from I,
hnqx//wwmmluk/dnu/:blhm o from Veeniee
Softwat, hitp://sworvernieecom/cbi/peog-hum, and stoces

dara onboard the arached calalator.
bes curcendly avalable rom T1 or Veier software

Using TI-Graph Link software, this data can be transferred ©
PCoc Macfor storge o e we-

Contrast ‘Contrast s increased by pressing 2% and ~ repeatedly o by
s

Created by Paul Gosse Glosary  7-1
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Decimal Places

0 the numbe of plces specied.
mnﬁ(d.playplwadyuddvamzﬂe«mmll
Phl-\dﬁwrm

ronie .ot (139 o T
nkm&u{-alel\dd-muhainu_-km
hae begun.

o b comee o e e oF e s et 1
the ight delimier ]

Dim Mismatch Exvor

s ooy bongspeed o0 b of i

curently ace not. As an example, i two s are-
ey e o g T e e et
coror prsents.

Editor

Graph Datbwse

-hi\ ‘Extremely useful for recalling
"i‘;';";"ﬁem o  prca window eving ikl

Graphing Editor

Pty o P
Pyt s
e e

Feader

fume. The word headec s used mostly in connection with the
Suu/luud:uwhmm-vd&ﬂqiun Editoe

Table iew.

Homescreea

el
o [P P

outde ofan editoe.

Tinked Formula

"X Tormu can Tk s, That's, the Inked it can be connected
ioough s o cme o dam i the g e
Formula. This s done by ediing the

[ i e e ey ey

Tt

Opecations sct.
xcept when two o more s are
i cue e g

A smple s coudlook ke (5,-2,3)-

commas. alistas if i was a single object
operated on togetherin
be equal.

72 Glossary

Created by Paul Gosse
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= 150 Sy e sl with
el s et by o, GEANLis e
VN (MEMORY) s e oniene o s
g e o e

Togical Tests

[CTESTS] menu offes ogical tests which evaluate 0 1

(se¢ sub-menu are made by using
e
e et

p-umemmmmmmmmm-d‘nr

i map For the TI83 can be ound on page
Awn&«uﬁxx'hblu-dlgﬁlm Tnformation section.
of the TI83 Man

e uppe el o bt he owce e o fodun
ot n dan, devcmining the o o
important o trly understanding th data.

lowee quarile, median, nd uppe quarte divide data

wise funcrion, For example:
(5o 1o s 1) (o D + .+
" (domain est )

-h&:v-luu:-w(hﬂ (l)-hsedul
-..m...umn'mmm test s false

Provided the domains in th tsts a independent, the true
theic tet domain while the othe pacts sum (0.0

K vcreen dot. 5828 G4
the screen of the TL&3.

= oc ™ cunor key. The acive lots numbered i the op right
comer, nd h e ot pesion s e n e op et

Quiting a Meau

‘Any menu oc editor can b it by pressing 24|
(QUIT]. This bringsyou immedistely to the homescreen. I you
< i . omescreen. I
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prer— s p———
jumped by imgy s . Ay curen e s iy
left though the active editor remains

T U8 s o SR ol AN T st sty
inuse can be found by 24 Check
el pio 10 underlingda g with 3 CBLorodig

e
iy o wht e e et o v 5 o
 ree some RAMC

Restricted Domains

A Fncion oy be plod o eemioed domain by o/ b
heapprpratelopal . Real s logiealtent s
to 1 where the test's tre and 0 where the test s ilse.
Eorcmmie (et /(<> 0 ko @+ 1 /() wbas x>0
and ploss (2x+ 1) /() everywhere

niined e 5 e e e e ) =
2+ 1 plomed.

Scrolling.

Serling s b o b pesvng e o oo

uror keysone fom at e by resing and olding the up
o dovn cusorkes t conine serolings ot by wing Algha op
o Algha dow 10 st pag a4 e

Sequence

e
e[ 0P e For e comond

Lo 10/ feprof 1. Thes tis the vaue of the
30 erm i the sequence . alue s twice the
counter. ’me-nqum:ep\:nredu(l‘» 18,20}

Split Screea/Window

“The homescroen viewing window & be spit in 70 ways.
Undumzdnbdm&mmdmmdmmmﬂcnz
04, G

HONZ acas shclpt Th p il dia e
gy e

o e

homescrven Note, mens .ﬂm,mm,mw
Bl cren ipay 0 chss s beng .

G-Tis a lefi-right: specifically reserves the left side of
v o o P s o P
seo apdarac, bl

Standacd Viewing
Window

A g e option, itses the
0 10" 10 on eac s it tick macks
it spacing, Xee

Statistics/ List Editor

theough the (B mens. New dara can be genecsted
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‘M witi, s ndicated by move T one header

beoweenacties lors s done by peeiog e o = s
This s voy el for companig s ke b vl
ceasons for the same |

acnoet and e ollcing and echong oF 1 o mmory
Ghjetonboand s clinior.

I e
icaing s i . S o, Ggh D

most pixel s reseved for the satus indicatod. This e &

manually or through executiog a [

The numescal vioe oF al Ieamost pixls. This valoe & Shezed
whenevee| s ace changed either manually or

theough executing |

Window seting far control the mumiber of valable pce
whose y-values are computed a the ploting algorthm sweeps
across the scxeen.

A0 Kot s cch o pl b omoprdeg
‘b computed. An Xres of 3 mesns every thied

o oo e compned T st o

leaves 2 “cougher” ooking plot.

Vmax

pisel i cesecved foethe status indicatoe). This vale i ahered.

wheneves [EINDONY vatoes are changed cithe mamally o
through exccutiog  [ZOON].

Yamin

“The mamericll o of all lowermost pels. Th v & Shered
whenerer| values are changed ether manualy oc
theough executing |

ZSaadad

[ZSandacd]sets 2 10 by 10 iewing window with tick

marks at 1 unie spacing and Xees =
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Unilizing the T1-83 in a Graphing Calculator Emvironment

Asperpix #1 - Facuraror Packase

thefcitato in devering 1his manal i an ittt eting.
Instructions
‘The following is an abbreviated section list in order of appearance in the
‘manual (scrolling from left to sight):

Adkaowtedgenents  Foreword Contents Basic Trinng Notes.
Basic Training ™
Masters
In The Service Bactorord Tnsinte Eucktion  Gessary
Engagement Nasters
References Appendices
The i pasing
2 itled “Registration Package”. 2
i beused

interestin




Utilzing the T1-83 in @ Grphing Calculator Environment

sense of what the participants would be expecting.
o P i e ot el st o vy
i be cxamined. This 1

called Basi Training, Boot Camp, 0 In The Sevice. Theze ace notes and actvites ia
each section as detailed in the “Geneal Introduction”. The “General Introduction”
frames all the materials.

‘The detailed
suggested 5-Day i ine is also included i the R
‘Package for information pmpum)

the manual, and

should allow the developmeat of a siabl istte.

What to Plan in Advance

™ age s the proision of  suficieac

d pechaps postess w©
illustrate other points as sessions are running.
Notes/C ts/Ideas

9-1-2 Appendsx - Faclitator Package Created by Paul Gosse



Unilizing the T1-83 ina Graphing Calculator Environment

A i 30) oc 2 CBL Ki 15
come with a viewsereea model, a poster, an overhead trnspareacy of the model of

These sers

the appendix tied “TT Cales./Access./Support” uade Worksbop Loan Program.

The second sppeadix,
location, dat, and t diwo
ferred o
sbove. The second eatmance
skils.
the
Registraion Pack: ghis -
allow d This confiemation.
a
h ealier, ppy disk to facilitate

customization, and to allow for emaling.

Notes/Comments/Ideas




Utilizing the T1-83 in @ Graphing Calculator Environment

amivea i d will
F 5
the provided tie-down, and seat immedi ion day usiag the
provided waybill. Assistance i jing this can be gotten through the Workshop
Loan Progs ing titled Warksbop Loan ix itled “TT
Cales./ Accessories/Suppore’).
ighec inteasit llyin

bightly lt cooms, and it helpful to have

wd ’ ¥ i

What Not to Forget to Dol

Visic the site a few days ia advance and decide on a physical accangement for

coom.

Che immedis s arcival
units, and assess their working state. You may want to “clean” them up or load
cestain lsts/programs/etc. prior to the institute. Pay special attention to the

Notes/Comments/Ideas




Utiizing the 7783 in a Graphing Calculator Environment

- T be 5 "

there are aay concems about the equipmeat, the person refecenced on the cover
lettec that assived in the calculator case should be contacted.

‘pushpi i you
waatto i A s helpia
cesponding to particular examples someone may give (they could be written down
and displayed is used to ilustzate:
20 answwes). A laser poi very helpful and avoids dis P

intecrupting its trasmission to a screea. Of cousse, all of these poiats are:

in case any d if any masters

skill in Iatec masters may not have been covered.

following th

Notes/Ci s/Ideas

9-1-5




Unlizing the TI-83 in a Graphing Calculator Envirorment

py in theis itmay be a good id
some copies on hand.

“The above, togethec with the following other suggestions, should provide a

Other Planning Information
Caleulators
A o i ing s loaded
tharitis set o i with all edi AIGCsin
in advance, and be ready to use. I CBL beused as aa

editing and futuce expansion.

It consists of three main sections called Basic Traiing, Boot Camp, a0 In The
Sene. Each of dons bas an £ e, B

Notes/Cq /Ideas




Utiliing the T1-83 in @ Graphing Caleuiator Emvironment

Training Nots aod an activi r e, Basc
Mastes.
The Note sectic fscuss foethat mai
d i each didies. Both
o The facilictor the NOTES
Th 5 dons designed i
has been teached. asthe
‘manual progeesses.
ical A
P E for
i denced with the TI-
pods and serve as 2 suppoet to others.

employ

Learning Models.
B . e

a0d many other leamning eavitoament cahancemets.

Notes/Comments/Ideas




Utilizing the Tr-83 in a Graphing Calculator Environment

e, iy
logy and will gain from don i
cavironment.
Additions / Deletions
Aay additions, deletic a
be forwarded

Paul Gosse, 291 Frecker Drive, St.Joha's, NF, A1E STS.

Notes/C ts/Ideas
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Arperpix #2 - Reasrrarion Packase

Fies. this "
cover) that may be used for initial interest gathering.

i jstration mail out that all
3 i peovide
individuals present.
i beused as
‘2 mail outin advance of £
ing. Therefore, each above is

Notes
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Future Mathematics In A TI-83 Graphing Calculator Environment

calculators. The authe i ince 1988,
ek 190 ot of
Education; NLTA Math SIC AGM; NCTM; ¢ at C-T'; APIC i
s ” i i : i
e e A .
i “The TI-83 has been
calculator market.
tute begins wi ction of the TI-83 as a
o variabl )
83 it
data
i " u\x.mv-muwl. i
] line test, dyldx and
i [
(ncludi dL The
Normal i
oy : 5 : >
Finally, cxamini ions using a table and graph
view s llustrated.
Additonal topi Tl resources
s Linking your TL83 it othr and i
Teaching Tips hrvghou he st mam
“How
setings?"
insti il ferilize the
Iop

10 change.



FUTURE MATHEMATICS IN A TI-83 GRAPHING
CALCULATOR ENVIRONMENT

[Click here aad type today's date]

Dear Sir or Madam:

ATL83 Graphin

 of [Click here and type leagth of inservice] duration.
* located at [Click here and type complete addsess of location]

(Click hes

. u o
[Clck here and type ending time each day] each day.

Motning and afieens be provided i ill be

cesponsible for lunch.

Registeati fouad in thi 0 the facilitator via:

®  sucface mail or fax at:addcess shown on the footer of this letter
Should i
shown or by:

 cmail a: (Click here and type email address]
Iook forward to seeing you there!

Sincerely,

[Click here aad type your aame]
Facilitator.

(STREET ADDRESS] + [CITY/STATE] + (Z1P/POSTAL CODE]
PHONE: (PHONE NUMBER] + FAX: (FAX NUMBER]
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A T1-83 Graphing Calculator Envirorment

Taee of Conrenrs

JELCOME,

PRINCIPIES § STRUCTLRE.

A GRAPUT\G CALCU ATOR BNV IROMMEN T s

TMELTE

A WORD ABOUT MaL

ETMAL WOTES

Personal Notes

Created by Paul Gosse Regiswation Package 1



A TI-83 Graphing Calculator Environment

Weicome

Curricula In A i i
designed to impr i
Tnsteumeats’ T i o institute is desig

ivered i it ions. Vasiations.

may allow for greater ot lesses time.
“This “Registration Package” contains two part. The ficst s outined through

the “Contents” secti The d, und isa

survey.

(mail/ ) to the addsess supplicd in the cover lette attached to this package.
i institute i fhow to i

heard or d: ed ith the TI-83!

N .o
‘mathematics cussiculs; and,

Personal Notes

2 Regisarion Package Created by Paul Gosse



2

A 1183 Gaphing Cleuator Emironment
.10 create an environment within which GC technology (a technology
puiiaty i o ; -
infused.
Panceies § Sraucrae
Firstand is S i
and share
moaths later
The bind ' Jed
e, ofeencessind be clear ieads
ible detail
; "
partnership with your TI-83 Manual, to foster real growth in teaching with this
technology.
- )
to provide continuity and immediate grounding, as well as material supposting.
i inie irecri teaching and
ingi Reflection sad ce dime s bulia and s seca
Personal Notes
Creatdby ol Gase



A T1-83 Graphing Calculator Environment

3 sence. In addit growth

suggested.

tesining Gme thaa
deal with that

i o

opportunities approprite to yous own level.
Itis the inteation of this institute to provide a set of compreheasive activites
buile with i i illusrati

ies with the TI-

ivery

A Craruma Carcuiaror Euvieonmesr

plose y

caleulator emsironment (oc GCE). Whatis a GCE?

(a0d hopefully
for many other mathematics experiences for you from now on), is treated as an

Personal Notes

4 Regiswarion Package Created by Paul Gosse



A TI-83 Graphing Calculator Enviromment

ial tool similac to a text, writing i tcaightedge, and
papes. Tt ; hould recsy s
That, esseatially, is a GCE.

3 E GCEi by the approach
taken to proble A - ic " "
is facilitated ir CE. In a GCE,

which ic This i xch of this inservice. No one

use the TI-83 howeves, the technology receives the emphasis.

The GC i through i

experience you create, coupled with the nature of the topics, and the type of
i A GCE will play E recti
‘mathematics cucciculum has takea.

It should be noted ication ski i

skl level i sy g5 y
you nsight. Neit
iases. They wil utilize a dif setin
than 1y of us did - and that tool ‘We must
and il their tools.

Personal Notes

Created by Paul Gosse. Registration Package S



teaching, Therefore, for P i
iastitute within which i ted  second aat
55 boped et this ook eiec i e :
the manual (Basic Training and Boot Camp), will prepase paticipants and fostee an
CE can be for each of us

can evolve more naally.
TimeLne
Tnstitute Day ‘Suggested Master Coveroge
Day 1 Welcome

Basic Training Masters #1t0 6

Contact Sheet noted

‘Reflection and Discussion of last day's activities
Boot Camp Masters #1 10 4.
TI Appeadix as recommended reading

Personal Notes

6 Registration Package Created by Paul Gosse



A TI83 Graphing Calculator Envirorment

Bay3

‘Refiection and Discussion of last day’s activities
Boot Camp Masters #5107
I The Secvice Mastess #1 02

Bay ¥

Reflection and Discussion of last day’s actvi
In The Secvice Masters #3 0 6

Tnstitute Evaluation to take home

Rellection aad Discussion of ast diy's actvites
T The Secvice Masters # 7 t0 9
Institute Evaluation collected prio to participant departure

Note:

- P - o

ausilable time, and ot exeriss o resources available. This product was
designed to be useable outsde o an insensie environment aln for that reaso.

Personal Notes

Created by Paul Gosse



A T1:83 Graphing Calculator Emvironment

A Worp Asocur Maswars

P 8 I

“operational basics” section up front, and the remaindeis usually application based.
Ia fact, . For example, “{ghi
use the TI- ing Caleul 9
of TI-83 features. Chapter 1 descaibes how the TI-83 operates. Othes chapters
ibe vasious interact (Texas Tnstru 1996b).

i d a steicty

sequenced one.
L d operats ? TI-83, This i famil
i In Basic Traiing, (the
bu d scieatifi
calculator applications of the TI-83. There we lay grouadwork such that the
i follow should ing by i
while feeling like submession!

Once Basi Training s accomplished, most other activiies can be exploced
and mastered. Howeves, if you jump from section to section without having
completed all the activities, there ace a few things you may notice. As you il find

Personal Notes

8 Registarion Package Created by Paul Gosse



Graphing Cs i the TI-83 Manual) for any

: location from time:
i ion in the manual

progresses, which may
© time. And finally, not al recursi
ceferenced - though many do. Therefore, some familiaity with skills gained through

ly
» i ion integrated
masters) for
independent work.
Th i E precede
partmer with The No i th

Js of each
skills/menus/comemands (i checklst form) utlized in cach partered Ergagement

Master.

Personal Notes

Created by Paul Gosse Regisvration Paciage 9



A T1-83 Graphing Caleulator Environment

Th i solutions. They

eopdisosl i i Thisisa

al in faimess, th

‘what those manuals were built to do.

Fruar Nores
Ifyou bave a’
cable, o the institue. Though TI-83 calculators wil be provided, familiasity with
Other Texas Instrument graphing calculators such as the T1-82, 85, 86, and 92 have
s of. ¥

- e . S
pasticulas TI machine, you may stil ind this institute useful. If you are uasue, you
could always being it, work with the supplied TI-83, and decide on-site whether ot

ot you wish to use your own calculator.

Personal Notes

10 Regiswation Package Created by Paul Gosse



A T183 Graphing Calculator Emvironment

5 2 foc Personal
E each page bere, and in secti
i This may be ideati deficiti . This
i i be dealt
with. Th i Jled
foe eval the acts

undectakea, o used also foe aotes.

The Engagoment Mastersalso include some Teaching Tips.
valuable by ia o i

week - and you would cestanly be 2 “Super Teachee'l On the other hand, many

many shed in jouenals such as Ei i Texas I

‘which i i Teacher fcom the National Lof
(CTM). You will aad techaiques.

P liction of Texas In s, and general

Personal Notes

Created by Paul Gosse Registration Package 11



ing, There is

P in the binder Backsord. Itis desigaed

author. Evecy delivecy of this institute should be better than the last with yout help.

Itis also hoped that, s aew topi
componeats will grow out of that aad be infused into this institute. In the interim,

il belor facilitator.
eosc@scmaciaica 91 Frocker Dave
St Joha's, NF
ALE 5T8
Personal Notes
Created by Paul Gosse




A TI-83 Graphing Calcuiator Environment

Ieis hoped this experie i or

the facilitator of your session ot the author.

‘The “Registrati immed Once

the covering letter.

Personal Notes

Created by Paul Gosse Registration Package 13
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FUTURE MATHEMATICS CURRICULA
IN A TH83 GRAPHING CALCULATOR ENVIRONMENT
Weleome!

A place has been cesecved for you at a delivesy of the above iastiute to be held at.

— o Jfom
e . . 5
with this package. This will i
more closely to yous aeeds.
Ceneral Information
Name (ast, fest): School/Group:
Home Address: Work Addsess:
i = Lk fad
Home Phone: . Work Phone: b
Home Fax: Work Fax:
Eemail: Years Expedieace:

Cousses nomally taught
Q Practical Stream Q Academic or Advanced Stream Q Advanced Placemeat

Why did you cegistes for this institate? Q Interest

Q BoadRequest @ Dept./Ministry Request
Q Other:

Q Yes a No
Ifso, Offered by whom:

Offeced whea:

Using what calculatoc:

—
Registration Survey 1.0- created by Paul Gosse. Page Lof S 01998 - Al Rights Reserved



FUTURE MATHEMATICS CURRICULA
IN A TH83 GRAPHING CALCULATOR ENVIRONMENT

Do you feel this insttute is a necessacy PD opportuaity? Q Yes Q No
1€ so, why? Ifaot, why not?

Please use this space list other institutes/iasecvices you are
aware of that may also fll this need?

Solentifie Caleulator Information
Do you have access to a scientific calculator? Q Yes Q No
Ifso,whatbmnd: @ Casio Q HP o Q Shap
Q Other:
Ace you comfortable using a basic scieatific calculator? Qa Yes a No
‘éraphing Caloulator nformation
Do you have access to a graphing calculator? Q ves a Ne
Ifso,whatbrand: @ Casio a HP a1 Q Shap
Q Other:
Have you ever used a graphing calculator? Q Yes Q No
If so, which
Q None Q Noviee Q User Q Skilled

If you own a TI graphing calculatos, please indicate which model:
Q TI8/t O TL82/3 O TI8s/6 A T2

‘Does your Mathematies Department...
... own a viewscreen o ovechead graphing calculator® Q Yes Q No
Ifso, whatbad: O Csio a HP am Q Sharp
Q Other

T
Registration Survey 1.0 - created by Paul Gosse: Page20fs ©1998 - All Rights Reserved



FUTURE MATHEMATICS CURRICULA
IN A T+-83 GRAPHING CALCULATOR ENVIRONMENT

....intead to obtain an overhead graphing calculator? Q Yes a No
Ifso, whatbaand: @ Casio a Hp am Q Shap
Q Other:
.- own a class set of graphing calculators? Q Yes Q No
IFso, whatbaand: @ Casio Q =P am Q Shap
Q Other.
.. intead to obtaia a class set of graphing calculators? Q Yes Q No
Ifso,whatbmnd: @ Casio Q wp a Q shap
Q Other
Have you eves used an overhead graphing calculatoe? 9 Yes Q No
Ifso, whatbrand: @ Casio Q HP am Q Shap
Q Other:
Have you ever used a lass set of graphing calculators? Q Yes QNo
Ifso,whatbrand:  Q Casio Q HP am Q Shap
Q Other:

For personal use:

For student use:

For instructional use:

In testing situations:

e—
‘Registation Survey 10 - created by Paul Gosse. Page3 ofS ©1998 - All Rights Reserved



FUTURE MATHEMATICS CURRICULA

IN A TH83 GRAPHING CALCULATOR ENVIRONMENT

Computer Infornaation
Do you own a computes? a Ye a N
Do you e s compuie s wod? Q Ye a N
. . ollows
ungom of software you commonly use:
O Wordprocessing O Spreadsheet ~ O HemlEditor Q Graphing/Mathematics
Have you instaled software? Q Yes Q N
Have you surfed the Intemet? Q Yes Q No
Lfyou snswered yes t thelast quesion, bave you dowaloaded A Yes Q No
files from the Internet?
Do you have a computer in yous classroom? Q Yes Q No
1€ 50, do you use it for
- teacher driven demonstration/research Q Yes Q@ No
administrative tasks Q Yes Q No
studeat driven demonstration/research Q Yes Q No

General Comments

What would make this the best possible expericace possible for you?

Wht leasaings do you hope to gain from this institute?

Registration Survey 1.0 - crated by Paul Gosse. Paged of 5

——
1998 - All Rights Reserved



FUTURE MATHEMATICS CURRICULA

IN A TH83 GRAPHING CALCULATOR ENVIRONMENT

Other Valgable Information Aboot Corvent Graphing Calosiators:

ic the TI-83:
LCD display
displayed in class using the same ukulmx
o an i 2 1/0 port
. cn i ith a PC i sal or ‘backup or data
exchange
. ther li g
a wexdrpmte.“or :ptnd-he«. or other software.
®  can be used with i CBL and CBR) i
experiments as you would with bes, and ‘nd probes
available dicectly from Vernier
« isaparofa 45 proofs of p TL8 calculators, you can earn
a free Viewscreen Model from the TI-8% Eml.\y)
Closing Conomenty
by Texas y other ageat
credited been mad
Should any cerors
iabilit y contained in the Manual tiled “Future Mathematics
lala A TL dcul as ceady

cefereace in using the TI-83.

THE 8 s . PR,

accompanying letrer.

—
Registration Survey 1.0 - created by Paul Gosse: Page S of'5 01998 - Al Rights Reserved.



Ulzng the T1-83 i Graphing Calculator Evvirorment

Aspeipix #3 - Faeuoly Wiipows

‘When a function is graphed and then traced,
i and

the TI-83, fouad by
pressiag ZStandard, s [ - 10, 10] [~ 10, 10} So, Xemaxx — Xenia is 20. There are 94

02127659574....
Each X-step in a trace of any function graphed ia this wiadow wil display 2

similady for the X-coordinate. in the

above calculation, the value of this X-step, and each pixel, can be found by looking

¥

5 (46)in G-T Mode. Thatis, ac=. [’—;‘-}
ZDecir i X-step to be 0.1 and
of two built-in “friendly windows” (the other is ZInteger with X-steps of 1). With a
dvity ly 'y 8O i ing
Notes/Comments/Ideas

Created by Paul Gosse Appendic - Friendly Windows  9-3-1



Utilzing the TI-33 in @ Graphing Calculator Environment

Decimal and In and Zoom Out. Ty
appendix!
The TI- i Xeaxis and 63 along
the Y. ixel i 594
‘aumbess for calculation of e X and Y steps (only X-steps are illustrated here, 25
is ask). Therefore, we use ine magi for
o5 g be. Acy (K G e
feaction of 94, il intervals) i ining the X.-pixelstep, will
i fraction fact
.7 gives (Xmax — Xnin) = 94
(K — Xania) of 94ic. 9.4, We i wi ing an

equal amouat to Xmax and Xamin. ..say 0.3 yielding Xemin = - 4.4 and Xmax = 5.
This also gives (Xmax ~ Xemin) = 9.4 yiclding X-step = 0.1.

To make X-step = 0.5, simply make (Xmax ~ Xmin) one half of 94 nstead
of one teath of 94 ie. (Xmax — Xmnin) = 47. So, a fieadly window with X-step = 0.5
straddling the origia is Xenin = - 23.5 and Xmax = 23.5. To shift ous feieadly
window, add ot subtract an equal amouat to each of Xemin aad Xmax.

Notes/C ts/Ideas

9-3-2 Appendic-Friencly Windows Created by Paul Gosse



Utiliing the T1-83 in @ Graphing Calculator Environment

A ive way to locate a “f indow” is i o
2dd (oc subtcac) be your X-step. For
example, if an X-step of 10 wece desired for a window that stacted at Xania = 0, then.
we make Xmax = (Xmin + 10%94) = 940. In geaceal, choosing Xenin aad X-step
and setting Xmax = (Xmin + X-stcp*04) creates 2 “fricadly window”.

With al ion you could detecmine y ite “Feieadly
Windows” and evea store them 15 Graph DataBases (GBDs) for quick recall.

A 0 do with oas in “unfeiendly
‘windows". Due to e pixel problem, tracing eacely resultsin an integeal X-pixel value
ocapixel As a result the i

i " : "
low. This is i ki ot
to “land” on) the value in question.

This can acouad by applying “ficadly windows”. If we

ange the viewis ? indow using - 8.8 t0 10 on

the X-axis, we get (Xmax - Xemin) 18.4 and X-step = 18.8/94 = 02. Aay relation
teaced in this window will be evaluated at - 8., - 86, .., 88, 10. We will likely hita
typical zeco value with  trace usiag these ot othes similac values. IF we attempt to
trace off screen, the calculator will pan for you. Try it

Notes/C /Ideas
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Utilizing the T1-83 in a Graphing Calculator Environment

lyze on fist blush. This
utlizing the TL.83. Itis simply

‘can be, aad as aa example of why we should always keep a broad perspective and
vasious methods of asalysis at our disposal.

iy agic #5” for the TI-8*
sesies of graphing calculators:

Graphing  Rows By Columns of  Friendly Window X-Axis Magic #

Calculator Séreen Pixels (i.e. # of pixel intervals)

T8 @by @
T8t 96 by 6t 95
T2 stye 9%
TI-85 127by 63 126
TI-86 127by 63 126
TL92 239by 103 238

Notes/C ts/Ideas

9-3-4 Appendic Friendly Windows Created by Paul Gosse



Unilzing the TF-83 in a Graphing Calculator Environment

N - T
o . S

behaviours, and then determine 1 suitable “Fiendly Window” designed to provide 3

This
Reference:
“Friendly Windows" it Humbold
u [y
Texas (1996, CT" - o
(manual]. Dallas, TX: Author, A-2.
Notes/Comments/Ideas

Created by Paul Gosse Appends - Friendly Windows 93+



Uhilizing the 1183 in a Graphing Calculator Environment

Asperpix #4 - Parameraic Eas. Toserver w/ Frus.

Setting the T1-83 up to graph parametric
equations i simply a mattec o seting the global
graphing mode to Par. To secthe TI-83 this way press
Pu.Aanaingduwhingdimxhawx the
immediae cffects of this seting as llstated.

The usual fanction style has beca ceplaced by
X 7 a0d Y, . This allows for both coordiaates to be

. B e e e
geta view of how this p

vasiable T (usteated by Tenia, Tmax, ad Tstep), followed by the normal wiadow

parameters Xnin, Xmasx, etc. As befoce, Xenio, Xmax, etc. ace the axes settings for
isplay purpos is i This

appears new but actually was also the case when we fist plotted sequences in one of

the very first masters.

Notes/Comments/Ideas

Created by Paul Gosse Appendsz - Par. Egs. Together w/ Fns. 9~ 4-1



Unilizing the TI-33 in a Graphing Calculator Envirorment

Plotting a Function in Parametric Mode

To function usis ic graphing, set the X coordinate
equal to . This i i 2 ing
btituted and i i both actuall
depead upon T).

Thecefore, to plotsay y = 25 we could set -
X ,r =T, 20d Y,y = 2T Eatec these two expressions
now and X show
"X, 0d Y. Also note that T, out couater,

began at 0 in this case,
the origin. Changing the Tmin value using the WINDOW menu can alter this to suit
the window chosea.

display purposes i i What
does this

Tt means i iogs

ke control the view. They detecmine the Xmin, Xmax (thus

determining Xstep), and Xscl — similacly the Y axes settings). While in Func

Notes/Comments/Ideas

9-4-2 Appendic - Par. Egs. Together w/ Fns. Created by Paul Gosse.



Uitizing the Tr-83 in a Graphing Calculator Emvironment

i ince X is the i dable. Other
1 the plot — though in the case of
i X is indirectly i pr butis
o For le, when tracing, ds trace value
assign: X, ienl
way.
Ifthe T i
o b N ‘ ” ey -

appropriately first, then cursor up to the Tmin field and place Xemin there. Heze's

Cmomrmin.y.s.@wms[mm-]pmmmpum

the reseeved variable Xauin fato the Tesin 6eld. We have ©
i g, Repeat ;

hos

For Tep, i i y
i e tied “Fe .

ly

a detiled explanation of this), thea set Tstep equal to Xscl. If not, thea choose youe
Tstep. As you pasted the X vaciables into the T fields you may have noticed that the
i did. As with all vasiables on the TI-83, i they

Notes/Comments/Ideas

Created by Paul Gosse Appendic - Par. Eqs. Together w/Fims.  9-4=3



Utilizing the T1-83 in a Graphing Calculator Environment

since changing the window settings will not automatically cause your T settings to
change. To update the T settings would require repetition of the carlier steps we did.
Hint his i really easy to program. The oaly lines would be:

+ Xemin E Temin
e [ v
+Xscl E Tstep Gf desired)

Running this progeam afier choosing the window values would perform the

steps we did on simpl

In The Senvice Engagement Master “Coin Collectors” Teaching Tips “Saving List Data As
A Program” and “Editing and Copying Programs”.

Setting vs. Polar Trace C

As was noted once before, we can actually
change the nature of the displayed graphing coordinates
from rectangular to polar independent of the global

‘graphing editor setting, 2 [FORMAT]

Notes/Comments/Ideas

9-4-4 Appendix - Par. Egs. Together w/ Fins. Created by Paul Gosse.



Unilicing the TI-83 in a Graphing Calculator Environment

P the cight.
i istic isplay. It has five lines of
choices. The firstis discussed shortly. The others tum free-cursor (aon-trace)
? i sl and Yl poi
. o o
axes isplayis ion of the traced plot oa/off.

Curreatly, RectGC is the coordinate display T
style. If we cussoe 0 PolarGC, press ENTER to activate r
i, and retum (0 ous trace, we find the screen displaying L

=2

position using polas coordinates. .
Illustrating Inverses
y usefiul o plotring
inverses. Foe example, to plot the sine graph and its
i we

25 shown. These expressions highlight te inverse nature
of the two plots we ase using as the xy-paiss have theic
coordinates interchanged.

Notes/C /Ideas

Created by Paul Gosse Appendes - Par. Eqs. Together w/Fins.  9-4-5



Utlizing the T1-83 in a Graphing Calculator Environment

Yo = 4, and Yscl = 1. We must set up the couatec

independently. Foe now, set Tenin = - 21, Tmax = 28,

and Tstep = . This will
sad aot oaly sgia 3s ik didin plotia this sectoa.
Press GRAPH. You should see the screenshot on the right.

— 78 ficor of 2 The
default zoom is 4, so we will s ly the
calculator. Zoom factors can bese!uslngdu-. [MEMORY] meau under
SetFactors...

Pressing Zoom Out after changing the factors to 2
o the sght. Notice that s
dida’t alter the Tmin counter, the plot did ot il the. - .
window.
Notes/Comments/Ideas

9-4-6  Appendix - Par. Egs. Together w/ Fns. Created by Paul Gosse.



Unilising the T7-83 in a Graphing Calculator Environment

Mini Teaching Tip - Pausing During Geaphing
Asyou
id purposes to hold the.

progress, peess ENTER. You will see a frozen looking
LCD barin the top sight comer of the screen indicating.

s been paused
press ENTER g oy
beg

Notes/C s/Ideas

Created by Paul Gosse Appends: - Par. Eqs. Together w/ Fons. 9-4-7



Utlicing the TI-83 in a Graphing Calculator Environment

Mini Teaching Tip - Interrupting Geaphing or Program Execution

Ifa geagh
S— a
‘biefly holding ON will interrupt the action.
Fe hir h an i iz ith it. To
howevedt b
Qui a
problem and, if
b ON. -
‘within itor, inteational iately. To simply quit
i i choose Quit.
y ¥ F If you ace:
o otie -
problem. eings you i the line
e f—
Notes/C s/Ideas
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Uilzing the 1183 in @ Graphing Calculator Envirorment
Functionality of Inverse Plots

mmmunmm [ORAW] Vertical can be

very concrete visual llustration of HLT and VLT whea applied to a graph. Use of
y @ Boot C 3 i

Teaching Tip “A 2 " We can ical I
each of these plots 1o " w dimcuss
a vertical line and horizontalline dragged over the original plot can address

functionality of both the plot and its inverse.

the s plt could be Boxed (.. usins [ECON Bow) such that the inverse ofthe
boxed past would also be a function. Box s used hece used solly as aa illstrative
ool butit would viadow d. Then, the

: ; id be ploteed

d Thisis
and inverses via another graphing system.

Modeling Motion with Parametric Equations

This excelnt activity cam be found i the TI83 Graphing Calulstor Guidebook, p4-2.

Notes/Comments/Ideas

Created by Paul Gosse Appendx - Par. Eqs. Together w/Fins.  9-4-9.



Uilizing the T1-53 in a Graphing Calculator Environment

The physics formulas: £-v, -cos6 and 1-v,-sin0 can be used to evaluate the

of such

Notes/C /Ideas

9-4-10 Appendix - Par. Eqs. Together w/ Fins. Created by Paul Gosse



Utlising the T1-83 in a Graphing Calculator Environment

Aeperpix #5 — Seur Screen Uses

Split Screens - A First Look
The global rtings: Full, Horiz, and G-T.
We have beea workis ively 50 fac with 2
i i agaph
besetto y=

editors,the appeopeate splitscceen becomes active.

‘graphical logo at the top while displaying text a the bottom). It also allows the user
to make 2 quick switch from studying a graph, to making.

a calculation o checking something outside of the graph B
window (while keeping an image of the graph available). <
Here is a screeashot of ouc firstlook at sine and its
iavesse with he bottor
o viewi od its able...heace:

. Unlik all views acall

Notes/Comments/Ideas




Utlcing the TI-83 in a Graphing Calculator Envirorment

imes, the vertical spit is only acti i oc TABLE is
pressed. Itis a lot moce in ine with how 2 geaph and a table would appear in a text
or on board, so it 2

associated with graph 1 fall
sereea view.

A e e’ switch back to functi &1
split screea to view ions: x*a0d (x+ 6)ina ing wis
Inidall hould below. Pressing
TRACE i (the origia is the

el
Notice how the traced fuacti ? d
ints. Mo d and

trace cursor coordinates.

Notes/Comments/Ideas




Uslzing the TE-83 in Graphing Calculator Envirorment

Since we atein trace mode, trace to where the
intersection poiats appear to be. They ace aear 3 & -2.
To help detcamine if 3is an intersection point, keyin 3
diectly. The screenshot to the sight shows that Y,
vields 9 whea X =3.

Alsst A “clash in values”| Whea we key in 3 discety, the graph side clearly

i
wuu.ﬁ:mkmpmmdeMwmmmdvﬂm
only - though it asit
v,.m.m.yW,;mmmwmmmmmmmnm"
the trace isn’t
updated.
‘Basicall ing si the graph
a i o gragh ce. e
geaph ia the able) iz 2 Fiadlywir
i i seadly "). The vertical split =
Notes/C ts/Ideas




Uslicing the T1-83 in a Graphing Calculator Envirorment

X-axis and 50 pixel steps across the Y-axis for the geaph screen. This is also 2
illastation of th refecred to in the appendix
“Friendly Windows”.

FY; at the same X-value of 3, requit

fl eeace.

secing Y, evaluate to 9, we must now press * o ¥ to switch plots (the graph, and
d press 3 ENTER agai he

yields 9 2t X.

Itis worth noting also that the [CALC] menu
wocks in the same way hece as it did o a full scrcen. For
example, if we activate Intersect we get the followiag
screen 20d the same prompts thereafiee as we did carlice.

‘The Unit Circle and Split Screens

This isan excellen use o plit sceens and s adapted froms the TI-83 Graphing
Calaator Guidebook, p.9-2.

" ics - in this case the
ciccl. Letting X, ¢ = s ¢) and Y, = si (1) provides the graph of the circle radius

Notes/Comments/Ideas

9-5-4




Ulzig the T7-83 i « Graphing Calculator Emvironment

the angles we

mﬁi’*’

s smp will i ll of ouespcil sl s they oo once soved

circle. Press GRAPH. seems fi
. :
TABLE ¥ P ined inactive. Pressing TRACE would
pd iates. Pessiog TABLE would i
Press TRACE now and should shown
below:
Notes/C s/Ideas




Utilizing the TI-83 in a Graphing Calculator Environment
TRV

dos 0f 30 %, 45 %, etc. ingin the tabl
. oz ,
i - Te \d and find 2

Notice how cleary this table of slected angls (i steps of 15 * cemembes)

ine. As one goes up
go down. Val be inverted in some way. A li
sigas are diffeccatin dif in this graph and wble
example can y ic f

short assigameat or as a portfolio entry!
This plot, and allits accompanying parametess, may be saved as a GDB for

il The
Master “Ploy Wants A Plot” Teaching Tip “Saving A View: Graph Databases and
PICS”. ink of doing this o help t b
cnce vlues!

Notes/C ts/Ideas




Utitizing the T1-53 in @ Graphing Calculator Envirorment

Unwrapping the Sine Function
— T13 Graphing G i 17.10.

fall view for

full

scrcen, simutancous ploting, d usits to degres by pressiog [FIODE] Futt
Sinul sad Radian. We remain in pacametsi graphiog mode. Leave X, = as (')
20d Yy = s (T) and define X, = T and Yar = n (1)

i s we need to up

vasiables for a ceasonable view. Set values as shown.

Note that Tmax = 21 and Xscl = /2.

Notes/C s/Ideas




Unilizing the T1-83 in a Graphing Calculaior Emvirorment

e

and the

cepeatedly pressi if desiced. The followiag 5-
screcnshot story illustrates the plots evolviag:

o | v

ya
A
E o

FanY

between graphs such as this.

Notes/C /Ideas




Utilizing the T1-83 in a Graphing Calculator Environment

Aepenpix #6 - TL Cacc.s-Accessories—Svprorr

TI Graphing Calculator Brief History

Please note that websit i b such as

these are generally relable. Al addresses wed i his appendise were accurate as of Juby 19, 1998.

The TI-8* series of graphing calculators have provided power and ease of use
since the TI-81 hit the masket in 1990. It was followed quickly by the TI-82 and the
“TI-85. Since that time, the 83 has evolved from the 82, the T1-92 leapt forward
starting a series all to itself, the 86 has evolved from the 85, and the TI-80
represented a fisst entry into the middle school. The 83 and 86 are the most
powerful, and arguably the most popular, of this osiginal series. Phase note that the

images below were obtained from the T1 website and do ot represent true relative size.

TI-86 TI-92
Notes/Comments/Ideas

Created by Paul Gosse. Appendi - TI Cales /Access Support  9-6-1



Unlizing the T1-83 in a Graphing Calculator Environment

Recently several
new models with dramatic
enhancements have been
introduced. The TI-73 is
another powerful graphing
calculator entry into the
middle school/junior high
level. The TI-89 is an
enhanced model that resembles the 86 in look but really shares a lot of the power

TI-89

and features of the 92. And, the TI-92 has been enhanced through re-cngincering a
“Plus Module”. The Plus Module means that a different plug-in module containing
its operating system s available and upgradeable through “Flash Technology”
(desesiption forthcoming). Otherwise, the 92 Plus Module calculator appears very
similac to the 92.

A complete history of T1 calculators may be found online at:

o/, 7 the main graphing page, with
brief descriptions and links to all the above models and more, can be found at:
bt/ .t com] cal] docs rapbim.

Notes/Comments/Ideas

9-6-2 Appendix -TI Cales./Access./Support Created by Paul Gosse



Unlizing the T1-83 in @ Graphing Calculator Environment

/0. i ied wit
can be scea. i CBLw i ). Theough this
pore (which is 7 the bottom i), any
i i INK
the same model.
In h as with the 83 s
— N
transmitted objects from b Jteced
sy oc may i Tnformation
about this

ciscumstance may be found in both the TI-83 and TI-86 Graphing
Calculator Guidebook.

Viewscreen aka. Overhead Model

Al of these calculators ace available as a Viewscreen model which allows for
chead displayi A i

Notes/Ci s/Ideas

Created by Paul Gosse Appende - T1 Cales /Access/Support ~ 9-6-3



Uilizing the T1-83 in a Graphing Calculator Environment

an LCD palette. The palette has  special cable which connects to a dedicated port

on the top of the caleulator (this viewsceen portis only on the viewscreen

caleulator). This d allows the
calculator to be separated from the palette and reconnected later for demonstration

purposes.
TI-6raph Link

All of these calculators can connect with a

p igh TI-Graph Link. The P

of this package is available at no charge on the net, or ?

can be ordered through TL. The other pat of TI- ‘
Graph Link is a special cable to connect the

calculator to a computer.

‘The basic cable supplied with TI-Graph Link has an 1/O port connector on
one end and a parallel port connector on the other. The TI-Graph Link cable, an
assortment of necessary adapters (to allow connection from the cable’s parallel
connector to an available com port on your computer), and the necessary software

on floppy disks, i available as a package from TI (sce graphic above). If you have the

Notes/Comments/Ideas

9-6-4 Appendix -T1 Cales./Access.Support Created by Paul Gosse



Unilizing the TI-83 in a Graphing Calculator Environment

s from th b
5 e the e
Once installed, D
‘graphical usecis cuns Wind
help fle and a manval availsble in pdf format (tis requires Adobe Acrobat Reader
software, version 3.0 or highe /) from.
the TT: it but

the oaline help fies are reasonably good.
The power of this softwace is that the world is opeacd up to the calculator

that TL.Graph
. il the web can now your
isk aad transmitted o from thece shaced
through the 1/0 post cable to others)
. the web (for
i they can

above from a distance)
*  Programs/data can be created on the computer with all available

Notes/Comments/Ideas




Unlizing the TI-83 in a Graphing Calculator Envirorment

(though programs cannot run on the computes) - there is even a
simulated keypad to help in locating meaus and functions

. be opened for editing, downloadi ot

* Data can be copied and pasted into another computer progmm (for
i i the tools of

the TI-8% but you like the portability of the calculator and CBL for data.

. cBe i ing the CBL meau
(explore the help feature 20d CBL meau items to create a ietional
d lines i a CBL
do)

© Progeams/data can easily be conailed
. be grabbed (and for
placing a tests, worksheets, on a bulletin board, ot on the web

« Obj
GDBs oz prog ich rua. used
‘can be backed up or stored (o youe computer/disk

Notes/C s/Ideas




Utlicing the TI-83 in a Graphing Calculator Environment

. i toced

theough TI-Graph Link if nceded

yout CBL programs are now getting numerous!) you can free memory by
‘moviag files © yous compute/disk - note:...CBL is desceibed shortly ia.
a0 upcoming section of this appendix

TLGeaph Link, i
Condensed Guidebook in .pdf fo i
New Model Technology
Texas adh

systems called “Flash Technology” which is wtiized in the newest models: the TI-73;
‘TE-89; and, T1-92 Plus Module. They allow the upgrading of yous hardwace platform
by 2 i i ¥

dculatos), snd izi i i You can read

‘more about:
 Flash Technology at: b/ /wwe.d.com] cal/docs flash him

© TLT3 at: s/ i ticom cale] docs{ 73 bim

Notes/Comments/Ideas




the T1-83 in a Graphing Calculator Environment

o TI-89 at: higpe/ /www.ti.com] cale/ docs/ 89.htm
© TI-92 Plus Module at: hp:/ /ww.ticom] cale] docs/ 92plus .
Accessories

Calculator Based Lab (CBL)
‘The CBL s a data-gathesing tool which
uses probes to gather such experimental physical
data as voltage, temperature, pH, dissolved
oxygen, and much, much more. The CBL unit
connects to the 1/O port on the calculator. The
probes connect to ports on the CBL tself.

The type of probe connected and the sampling commands are all controlled
by progeams which, when run on the calculator, send and get information from the
CBL. So, the programs are the drivers for the CBL and retrieve, store, and display
the data (according to the program code) on the calculator.

The good news about CBL progeams is that ll the work is done for you,

they are very easy to use, and they run well.

Notes/Comments/Ideas
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Unlzing the T1-83 in a Graphing Calculator Envirorment

iewiag wiadows for graphs, etc. you will have t©

These things
 informati i in CBL e
oaline help for TI-Graph Link, ot from some of the T * materials (see Texas
Instruments (19963) p. A-16).

CBL dsi s the TI-Graph Link
P TL.Graph Link has a CBL
detail y - TT-Geaph
Lk a e viewing. edits . st
which canbe ey vl o ot he cnde you ted 0 eI s, iy
pect of y Tl
you need TI-Graph Link.
Many CBL i 8 though

i d Of cousse, to get
these programs from the web (or from floppy disks) iato a calculator requices TI-

Geaph Link (oc a i bas boacdy.

Notes/Comments/Ideas




Utilizing the TI-83 in a Graphing Calculator Environment

The CBL comes with: a workbook of experiments; floppy disks which
contain the needed calculator programs in Mac and Windows formats; voltage,
temperature, and light probes; batteries; an AC adaptor; and, a carrying case.

TT's main CBL page is found at: hup:/ /www.ti.com/ cale/ docs/ cbLbtm, and more
of TT's CBL proge y be found at: 7

Calculator Based Ranger (CBR)

The CBR is a motion detector or motion probe that

connects to the CBL allowing acceleration due to gravity
experiments and more. For information about the CBR see:

bt . ticom] cale] docs chr .

CBL Resources

Additional resources in the form of TI guidebooks are also available.
Information about the “CBL System - Experiment Workbook”, a primary source for
experiments and is available at: s/ /wu. i him.

Science teachers may want to check out “Exploring Physics and Math with the CBL
System” at: htgp:/ / www.ti.com/ cale/ docs/ chhwb2.him. And, “Real-World Math with the
CBL System” can be visited at: b/ /www.ti.com cal] docs/ chhnb.him.

Notes/Comments/Ideas

9-6-10 Appendsx -TT Cales./Access. /Support Created by Paul Gosse



Uniizing the T7-83 i a Graphing Calculator Envirorment

Vernier Software.
Ve biology, 2ad
lso b dals, peobes, CBL. Vermier
" i their CBL e
bitp:/ /sewrw.vemies.com)/cbl/ progsbtml.
Publications
Eightysomething

“Eig ing” T8 usess. Ttis
available through sucface mail. The electronic vesion may be found at:

preseat) in pdf format.
1t About TIME, (Technology In Math Education)

sucface mail

TI:Cares
Notes/C s/Ideas
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Uilizing the TI-53 in a Graphing Calculator Environment

TLCs B

for TI- is

techaology in thei classrooms.

Professional Development

ugh Texas
theough boards and schools interested in supporting T products.

T3 (Teachers Teaching with Techaology)

ada and the United n
to fathe teachecs” abilities with TI products. Information about T can be found at:
: i .

Canada...cequest them eveal

forks

These is a Workshop Loan Program where teachers can avail of a viewscreea
cBL pusposes
inservi few days prior to

Notes/Comments/Ideas
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Uniiing the TL-83 in @ Graphing Calculator Environment

N . o d
sime o 3 s i
Gound at: b /wwsi.com| cale] dovs/ lan bt
Purchasi
Texas I ; ia Canada and
through i izat be found ac:
Yolume Purchase Program
i POPs
For 45 POPs of TI-8* Graphing C: you can geta

Viewscreen TI-8* model free for your school. More information about this progeam
caa be found at: b/ /www.ticom] cale/ dos/pp.him.
Miscellaneous Stuff

In addition t all the above, TT hosts an exteasive website of educational

9-6-13



Utilzing the TF-83 in a Graphing Calculator Emvironment

Novel applicati d in there too! Even if
‘you've lost a guidebook, o¢ want a look at what the other models can eeally do, TI

b . com cale] doc] gides .
Is i yes....information t© contact.

“TI for suppocs, questions, or ordering can be found at:

bitgps/ / wwm..t.com] calc] docs) communicate.htm, ot by calling 1-800-TI-CARES and...0o T

don't work for TL.

Notes/Ci ts/Ideas
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