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Preface

The purpose of this book is to make TI-Nspire CAS easily and quickly accessible, especially
for teachers and students. Many thanks to David Stoutemyer who polished the language of this
text and made valuable suggestions for improving the original manuscript.

Bernhard KutzZler, September 2007 & October 2008






| ntroduction

Question: Why should we use technology for teaching and learning mathematics?
Answer: Because it can help students.

Technology is for automating tasks. Instead of walking to the grocery shop, we can go
there by car. This saves us from having to walk between our home and the shop and from
having to carry the groceries. For some people, using a car for their shopping is a convenience
which saves them time and energy which they can usefor other activities — such asreading a
book. For people who are physically challenged, using a car for their daily shopping may be a
matter of survival.

This example shows two types of technology use: Amplification and compensation. Here
is another example: Optical instruments such as telescopes and microscopes amplify our natu-
ral eye sight so that we can see things that we cannot see otherwise. Optical instruments such
as eye-glasses compensate poor eyesight so that people with poor eyesight can see things
which people with normal eyesight can see without glasses.

TI-Nspire CAS is a powerful mathematics tool suited for teaching and learning. It combi-
nes several applications under one roof: A Computer Algebra System (CAS), a graphing soft-
ware, an interactive geometry system, a spreadsheet, an interactive statistics system, atext
editor, a data collection interface, and a programming environment.
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IT-Nspire

TI1-Nspire™ CAS enables new approaches in teaching, learning, and understanding mathe-
matics by providing seamless integration of numeric, algebraic, graphic, geometric, and sta-
tistic capabilities enhanced with the support of data collection, programming, and text editing.
You will find that many topics can be treated more efficiently and effectively with T1-
Nspire™ CAS than by using traditional methods or isolated products. TI-Nspire™ CAS is
available in three compatible versions — as computer software under Windows™ and under
Mac OS™ and as a handheld.



2 Introduction

There are also three corresponding versions of the T1-Nspire™ technology without CAS
functionality published under the name TI-Nspire™.

This book gets you started with TI-Nspire™ CAS by independent study. First, install Tl-
Nspire™ CAS on your computer. Then, starting with the first chapter you will learn step by
step how to use the program. Follow all instructions and examples. The text leads you through
several mathematical topics to learn how to use TI-Nspire™ CAS. Paragraphs starting with
the symbol & give instructions about what you should do on your computer. Hundreds of
screen images ensure that you will not get lost on this journey. This book is written so that
each introduction to an individual application of TI-Nspire CAS can be used independently
(and most of them also with TI-Nspire™).

All you need to run TI-Nspire™ CAS is a PC compatible computer with Windows 2000
(with Service Pack 4), Windows XP (with Service Pack 2), or Windows Vista™; or a
PowerPC, G4 or G5 with Mac OS™ X 10.4 or 10.5.

It is assumed that you know how to use the computer and the Windows™ or Mac OS™
operating system. The screen shots in this book were produced from TI-Nspire™ CAS
running on Windows XP™. If you are running TI-Nspire™ CAS with a different version of
Windows™ or under Mac OS™, then some of the screens may appear slightly different.

This book gets you started. A complete referenceto all features is included with the
software as online help.

Thistext waswritten for TI-Nspire™ CASVersion 1. 4.11654. If you use a
later version of TI-Nspire™ CAS, some of the screen images may be differ-
rent.

Have fun reading and discovering.

For usersof TI-Nspire™ :

Most parts of this book do not use the CAS component of TI-Nspire ™ CAS. Thereforeyou can
use this text also with TI-Nspire™. Only part of the “ Introduction to the Calculator” is CAS
specific. All chaptersthat refer to “ TI-Nspire” (rather than “ TI-Nspire CAS’) are equally
valid for TI-Nspire™ and TI-Nspire™ CAS.

TI-Nspire Resour ces

For resources about how to integrate T1-Nspire technology into the classroom visit the
following websites:

- www.timath.com
- compasstech.com.au/TNSINTRO/TI-NspireCD
- groups.google.com/groupl/tinspire

- education.ti.com/uk (choose Online Resources from the Professional Development menu)



Starting TI-Nspire CAS

This text assumes that you use a factory default TI-Nspire CAS. Only then (and when you use
WiNDows XP) will your screen images fully match those in this book. If you just installed T1-
Nspire CAS, it is afactory default version. If you use aversion of TI-Nspire CAS that was
used by someone else earlier, we recommend that you turn it into an almost factory default
version now. The Appendix gives instructions on how to do this.

g

TI-Mspire CAS

Start TI-Nspire CAS by double clicking on the TI-Nspire CAS icon. If thereis no such
icon on your computer’ s desktop or task bar, you probably will find TI-Nspire CAS on the
Start menu or via Start>All Programs in the Tl Tools folder.

The following screen appears after a few seconds:
=4 Document? - TI-Mspire CAS [;]@

Fle Edt WYew Insert Tooks Help

D EE E é?ﬁ ey o :,.6( ’_Iﬁ \_E x Page Layout ~ Insert = |ii| var m Wﬁn |r.||{= % H,::i
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1.1

Click here to add an application

The TI-Nspire CAS screen comprises (from top to bottom):

o theTitlebar

e the Menubar

e the Command Toolbar

e athumbnail preview pane at the left and a work area at the right

See what applications are available:



4 Starting TI-Nspire CAS

Move the mouse pointer into the work area, and then click the right mouse button.

[% Add Calculator
Add Graphs & Geometry
Add Lists & Spreadsheet
Add Motes
Add Data & Statistics
Click here to add an application

These are the five main applications of TI-Nspire CAS.

If you move the mouse button over the Insert menu button in the Command Toolbar, and
then click the left mouse button, ...

LEELS 90 X Q0% v w5 ver 00 oof ofs & 18
w Problem 1 EPrnhlem
E Page Chri+l i

Caleulator

Graphs & Geometry
Lists & Spreadshest
m Hates

| [&] Data & Statistics

4 P reoauToREAl

@ Program Editor »

Data Collection Ctri4D
Click here to add an application

... you will seetwo more applications to choose from.

The Calculator application is a computer algebra system (CAS) as known from programs such
as Derive or from handhelds such as the T1-89, TI1-92, or Voyage200.

The Graphs & Geometry application is a double application. It is a graphing application as
known from graphing calculators such as the T1-83 or TI-84. It is also an interactive geometry
application as known from interactive geometry programs such as Cabri Geometry. Having
both applications integrated with each other creates a powerful “geo-graphical” environment
which goes far beyond what theindividual applications usually offer.

ThelLists & Spreadsheet application is a spreadsheet as known from programs such as Micro-
soft Excd. In addition to the usual cell-based logic it also offers column-based logic as known
fromthelist editor ina TI1-89, T1-92, or Voyage200.

The Notes application is an easy-to-use word processor, which allows modes and styles parti-
cularly useful for annotating mathematical and educational work.

TheData & Statistics application is an easy-to-use package for statistical analysis as known
from programs such as Fathom.

TheProgram Editor application is an easy-to-use and very convenient environment for writing
and updating user defined programs and functions.

The Data Collection application is an interface for collecting real world data. It supports 34
sensors manufactured by Vernier.
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The following chapters provide independent introductions to the five main applications. The
two applications contained in the Graphs& Geometry application are treated separately.

A major strength of TI-Nspire CASisthe“roof” that connects the individual applications. The
first part of the* Introduction to Combining TI-Nspire CAS Applications’ introduces you to
this “roof”. The second part introduces you to the collecting of real world data.

The Program Editor is not treated in this book.

TI-Nspire CAS Teacher Edition

There aretwo versions of the TI-Nspire CAS Software: the standard edition and the teacher
edition. In this section we describe the specific features of the teacher edition.

&

TI-Mspire CAS
TeacherEdition

If available, then start the TI-Nspire CAS Teacher Edition.

2 Document1 - TI-Nspire CAS Teacher Edition [9[=1<]

File Edt Wiew Insert Tools Help

: UmBE S o o0 B0 raetaon - et - ] var [1] oof w{S By & 4 b RADAUTOREAL

¥ Problem 1

1.1

Click here to add an application

The teacher edition offers an emulation of the handhed. Y ou can choose between two views.
Open the View menu and from therein open the TI-SmartView Emulator submenu.

Wiews Insert Tools Help
v Mormal b
] x Page Lavout ™ | In
Handheld Screen

TI-Srnartyiew™ Emulator b Handheld
Handheld + Side Screen
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Invoke the Handheld command.

3 Documentt - THspire CAS Teacher Edition

mEx |
B e wow e Lok b

Now you see a picture of the TI-Nspire CAS handheld. Y ou could go through the exercises of
this book in this mode. Press a key by moving the mouse pointer above the key, and then

clicking the left mouse button. Y ou can enter numbers, letters, and special symbols also via
the computer keyboard.

Invoke the View>TI-SmartView Emulator>Handheld + Side Screen command.

[ ocsmentt Tt chs Toncher T
e e

mEx |
Von_nst_Tods i

RAD AUTO REAL [ ]

DB

Press Menu

000,000, ~
00999

X

In addition to the handheld you now see also an enlarged version of the handheld screen. This

view is particularly useful when ateacher teaches students using handhelds. This view isideal
to show how to operate the handheld.

Go back to standard software view with View>Normal.

# Document2 - THlspire CAS Teacher Edition
P e Ve e Tos e
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| ntr oduction to the Calculator

This chapter is an introduction to using the Calculator application of TI-Nspire CAS. It will
get you started and you will learn the routine use of this application independent of any other
TI1-Nspire applications.

g

TI-Mspire CAS

Start TI-Nspire CAS. Move the mouse pointer into the work area, and then click any of
the two mouse buttons.
@ Document? - TI-Mspire CAS l-_]@m

File Edit WYiew Insert Tools Help

D E & q 0 x ‘ . x Page Layout ~  Insert ™

¥ Prohlem 1

& var [ mﬁ |n|-[= & @ 4 b repauToREAL
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Add Calculator

Add Graphs & Geometry
Add Lists & Spreadsheet
Add Motes

Add Data & Statistics

Click here to add an application

Sdect Add Calculator by clicking the left mouse button on that text line.
= EEEEERER y

This changes the appearance of the work area, which now shows a blinking cursor in the upper
left corner, a (currently dimmed) scroll bar at the right side and a counter in the lower right
corner (currently showing “0/99"). Above the work area there are eight buttonsin the

Calculator Toolbar.
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Start with the simple addition of two rational numbers.
Input through the keyboard: 1/2+1/3

1/2+1/3

As you type them the symbols appear on the screen.
End the input with the ‘ Enter’ -key :

11 5
_+_ JR—
2 3 6

Theentry isdisplayed in “ 2-dimensional” output format, as opposed to the “ 1-dimensional” or
linear input format that was used for entering. The result of this computation is computed
automatically and displayed at the right end of the Calculator window. Entry and answer
together make thefirst history pair. The blinking cursor below the entry indicates that the
Calculator is ready to accept the next input. The counter in the lower right corner changed to
“1/99” for “1 history pair out of 99”. (99 is the maximum number of history pairs a Calculator
page can store. If you add expressions beyond that, the oldest pair(s) are discarded.

| 1/99

Repeat the last input with an intentional typographical error:
1/2+1°3
1+ 1 Error
2 3
Syntax
1/2+1p

An error message is displayed when the Calculator cannot understand an input string.
Quit the error message by clicking or using the ‘Enter’-key [+ ].
1/2+1p

Thefaulty input remains in input mode (though displayed 2-dimensionally where applicable)

with the cursor blinking at the position where the problem was detected. This gives you a

chanceto correct the input.

Ddetethe digit ‘3’ right of the cursor with the computer keyboard's key or by
using the Command Toolbar’s Delete button @

1/2+1]
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Ddete the two symbols l&ft of the cursor using the backspace key two times.

1/2+

An alternative to entering a fraction as a linear input string is using the “ 2-dimensional” frac-
tion template, which is similar to what equation editors offer. It is particularly useful for
entering more complicated fractions.

Move the mouse pointer above the fifth button from the right in the Command Toolbar.

LEE S 90 Y B G X rotvor met- [ varmwﬁ%g% & 4 P reoaomores
o [ | Shows the Math Templates

Observe the toal tip saying [ Shows the Math Templates |, which appears under the mouse
pointer for about 3-4 seconds. Such tool tips are available for all buttons.

With the mouse pointer pointing on the button E click the left mouse button to open the
Math Templates Toolbar.
+ HEERRNEE
lof | gog | (B8] | @0 | [E] |Eed | £s | o

Lﬁdu ]l:ldu g"_gg

Py
oo

s
g“l:?:_ ooo

The Math Templates Toolbar offers templates for many standard mathematical expressions
such as fractions, radicals, logarithms, matrices, vectors, limits, derivatives, integrals, etc.

Insert afraction template at the current cursor position by clicking on the fraction template
in the upper l&ft corner.
L

1]
0| 12+
Inl [ T8 =
The cursor is positioned in the dashed box above the fraction bar so that you can input the
numerator.

Type ‘3+4’. Usethetab key (5] to move the cursor into the denominator input field.

+
1/2+ sl__:ﬂ 1f2+%
Type*5’, and then conclude the input with [« ].
1 3+4 19
_+— _
2 5 10
g

Enter the next expression, /24 . There are several methods to enter the square root symbol,
one of them is to use the Math Templates Toolbar.*

! Alternative methods include entering the square root of 24 via the keyboard as SQRT(24) or 24(1/2).



10 Introduction to the Cal culator

Display the Math Templates Toolbar by clicking on . Enter /24 asfollows:

Click on the Math Template Toolbar button . (You need to click twice — onetime to
sdlect the button, one moretimeto useit.) Type 24

¥ I
Conclude the input with .

24 s

Thisis different from what many calculators would produce. A mathematician once asked:
“How do you recognize a mathematician?” and suggested the following answer: “ A mathe-
matician considers 2-/6 a beautiful result.” Most students strive to replace such an expres-
sion by the corresponding floating point approximation 4.8989.... As explained later Tl-
Nspire CAS can do this as well.

Any expression in the history area can be highlighted then auto-pasted into the entry line to be
used to help build a new entry.

Press the upward key to shift the highlighting from the entry line to the last answer. Pressing
the upward key again moves the highlighting back in the history area: from the last answer to
the last entry, then to the penultimate answer, then to the penultimate entry, and so on.

Usetheup arrow key [ T J. (1]

5 B |m 2
(1] Use the down arrow key [ { ].

1,3+ o

2 5 E

[ >(s | (HEH 25

Auto-paste the highlighted expression into the entry line with [« ].

I

e

24

Alternatively one can highlight any expression (or a part thereof) using the standard Windows
technique with the mouse. (Click on one end of the string you want to sdect; hold the mouse
button, and then drag the mouse pointer to the other end of the string.) Y ou can also usethe

standard Windows hotkeys for copy ([Ctr1]+[C]) and paste ([Ctr1]+[V]).
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The symbals on the Calculator Toolbar’s second button, \éT_5| indicate a conversion from an
exact number to a floating point number (which may be an approximation).

£ gl X (/4] (@ X] [

Murmber

Open the Number menu by clicking the button 25| with the Ieft mouse button.

Conwvert to Decimal

Factor

1 Least Comman kultiple

E Greatest Commaon Divisor
—| Femainder

l Fraction Tools [J
i Mumber Tools »

This menu offers several commands. The first command, Convert to Decimal, Seems appro-
priate for obtaining a decimal approximation. Try it:

Move the mouse pointer into the text line Convert to Decimal.

Caonwert to Decimal %
Factor

Invoke the command by clicking on it with the left mouse button.
Jﬂ PDecirna1|

Conclude the input with .

([24)» Decimal 489898

Thisisasix digit approximation. For a different number of digits use the File>Settings>
Document Settings command:

Open the File menu, from therein open the Settings submenu, and then choose the
Document Settings command.

Document Settings

General General Settings
Display Digits Float6 w
Angle Radian R
Exponential Format Marmal w
Real or Complex Format Real w
Auko or Approximate Auto L
Vector Format Rectangular L
Base Decimal v
Unit System SI L

Apply to System ][ Resel to Defaults oK Cancel
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Thefirst input field in this dialog, Display Digits, iS Set to Float6, which stands for “floating

point number with six digits”.

Open the sdlection menu of the Display Digits input field by clicking the down arrow
button [*1 at the right end of the input field.

Document Settings
General General Settings
Display Digits Floaté
Angle Floate
Float?
Exponential Format Floats
Real or Complex Format Floatd
_ Float10
Auto or Approximate Floatl1
Vector Format Float12
Fix0

Change to ten digits: Move the mouse pointer into the text line Float10, ...

LA 8=
Float10
Elnabii %
... and then click onit.
Document Settings
General General Settings
Display Digits Floak10 ™
Angle Radian lv.
Exponential Format Normal e |
Real or Complex Format Real ™
Auto or Approximate Auto .v-
Vector Format Rectangular lv.
Base Decimal ™
Unit System a1 e |
[ Apply to System ][ Reset to Defaults ] mm

Apply the new setting to the current document by exiting the dialog with .
Test the change by repeating the last example:
Highlight the last entry by pressing [ T ] twice.

/24)» Decimal 489898

Try an alternative to auto-pasting with the ‘ Enter’ -key:

Copy the highlighted expression into the Windows clipboard with (Ctr1]+(C].
Return control to the entry linewith (ESC ], and then paste the clipboard contents with

(Ctr1]+[V]. Concludetheinput with .
([24)» Decimal 4898979486

Thisis aten digit approximation of the square root of 24.
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Enter /24 again, this time using the built-in function sqrt:
Type sqr

s=gr
As you type these letters, they appear initalics. TI-Nspire CAS displays variablesin italics,
i.e. theinput string entered so far is interpreted as a variable named sgr.

Type t

sqrt

Oncetheletter ‘t’ isadded, TI-Nspire CAS recognizes the input string as the name of the
built-in function sqrt and does not display it in italics any longer. This feature helps avoiding
name conflicts.

Type an opening parenthesis.  (
sqrt)

A matching closing parenthesis automatically is inserted after the cursor.
Type 24

sqrt(24)

Now you can optionally type a closing parenthesis, it makes no difference.
Conclude the input with .

24 2s

See what happens if you apply the Convert to Decimal command from the Number menu
without having an expression in the entry line:

Open the Number menu ), and then click on the Convert to Decimal command.

AnskDecimal

Thestring ‘Ans’ left of the black triangle is a reference to the most recent answer (whichis
2:46).

Conclude the input.

(2- 6 )» Decimal 4898979486

When this entry is displayed in the history pair, the first argument, ‘Ans’, got replaced by the
expression it stood for. Using ‘Ans’ indirectly such as in the previous example or directly by
typing it is a standard technique for using, in the next computation, the expression that was
just entered or produced.

A history pair can be ddeted by highlighting the entry or the answer, and then using the key-
board's key or the Command Toolbar’s button 3
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Highlight the most recent answer.

[24 246

(2'JEJPDecima1

P
'
[

Ddete this history pair with the keyboard' s key.

[24 26
|
A virtual version of the handheld’s keypad is an alternative to the computer keyboard.

Display the handheld' s keypad by clicking on the Command Toolbar button (] (or by
using the View>Keypad command).

This keypad is resizable and floatable, hence it can be placed wherever wanted or needed.
Clicking on any of these keys is equivalent to making the respective input via the computer
keyboard. The keypad offers some keys that are not on a computer keyboard. Thereforeit can
serve as a source for “hot keys’ for entries that are more difficult to enter using a computer
keyboard.

Click on the handheld keypad's ‘ Enter’ -key Gep.

[24 s

This repeated the last example. Note that no expression was entered. If thereis no expression
inthe entry ling, TI-Nspire CAS uses the most recent entry.

The keypad' s * Enter’ -key shows the approximation symbol = in blue color above the word
‘Enter’. Thisindicates that this function of the key can be accessed via the keypad' s blue

control key Car).
Click on the keypad's control key (en) followed by the ‘ Enter’-key Gep.

[24 4898979486
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This produces the same result as the Convert to Decimal command. The key combination
(Ctrl]+ works the same on the computer keyboard.

Turn off the keypad by clicking on Eaf in its upper right corner.
Using the computer keyboard type: 1/3 [Ctrl |+

0.3333333333

1
3

g
TI-Nspire CAS uses two types of numbers: exact (symbolic) numbers and floating point num-
bers. Exact numbers are integers, symboalic constants such as Tt and e, and expressions built
fromthese, such as 3+4, 1/2, /5, s n(z / 2) . Floating point numbers are numbers with a deci-
mal point such as 1., 2.5, and 0.33333, or ones that have an E representing ‘*10™'.

While (Ctr1 J+( <] always gives floating point results, the behavior of is determined by
amaodethat is controlled viathe Auto or Approximate input field in the Document Settings

dialog.
Auto or Approximate Auto

Weckor Format ALto
Exack

Approximate

Base

The default mode is Auto, in which gives exact (symbolic) results if an algorithm for
computing the exact result is implemented and if all numbers in the entry are exact numbers. If
at least one number in the entry is a floating point number, the result will be a floating point
number or, if theresult is non-numeric, corresponding coefficients will be floating point num-
bers. This yields another method to enforce a floating point (approximate) result: Simply add a
decimal point to an integer in theinput — or add a floating point zero (+0.) or multiply with a
floating point one (*1.).
Enter: 1+1/2

Enter: 1.+1/2

1+t El
2 2
15

1.+l
2

In Approximate mode always gives floating point results. In Exact mode aways
gives exact answers or echoes the input if no exact answer can be given. Thisis where the

difference lies: While Exact mode will not give any result when a symbolic result cannot be
found, such as when solving the equation sin(x) — x> =0, Auto modein this case will try to

find an approximate answer. If it does not find an approximate
answer either, theinput is echoed. The modeis displayed at the =1
right end of the command toolbar, see AUTO between RAD (mode
for angles in radian) and REAL (mode for real numbers). o H RAD ALTO REAL




16 Introduction to the Cal culator

b3
Symboalic constants such as it and e can be entered via the Symbol Toolbar.

Display the Symboal Toolbar by clicking the Command Toolbar’ s button .

ez‘Ewe—»_>°ﬁx

ol a|=]#]|<]||>

+ [

+ = * | x| s

Il

Input 7t by clicking on Bl in the upper |&ft corner of the Symbol Toolbar.

T

Typeanplus (‘+') for addition, and then input the number e: display the Symbol Toolbar,
and then useL & | (whichis next to ). Conclude theinput.

T+e e+

g
TI-Nspire CAS can handle very large numbers.
Enter 123 factorial: 123!

123!
12146304367025329675766243241851295855454217085¢

Theresult islarger than the width of this application window. Therefore the answer appears
cut off, asisindicated by the small black triangle just before the window’ s right end.

Decompose this number into prime factors. This is done using the built-in factor function:

Auto-paste the factor function into the entry line by opening the Number menu ), and
then clicking on the Factor command (in the sequel denoted as Number>Factor).

factor()

The factor function name comes with an opening and a closing parenthesis with the cursor in
between waiting for an argument to beinserted. You could highlight, and then auto-paste the
last answer — or the previous entry, or any other expression. Enter a reference to the last
answer:

Type ans

factor(ans)
Conclude the input by pressing [+ ].

factor(121463043670253296757662432418812958554542
117,,59,:28,,19,, 12,1 29,1271 06.425.~0d

2 R T B A A A SR

3133774

Proceed as follows to see therest of the answer:
Highlight the answer.

factor(lZl463043670253296757662432418812958554542’
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There are three methods to remove the highlighting without highlighting a different expression
or moving back into the entry line: Clicking anywhere on the highlighted expression removes
the highlighting and puts the cursor at the position of the mouse pointer. The left arrow key
removes the highlighting and puts the cursor at the left end of the expression. The right
arrow key removes the highlighting and puts the cursor at the right end of the expression.

Put the cursor at the right end of the expression with [ = ].

factor(12l4630436?0253296?57662432418812958554542’

t.532.5g2.512

*6771-73-79-83-89-97-101-103-107-105-1 13|

Use the left and right arrow keys to move the cursor character by character. Use and
for the left and right end of the expression.

Usethe left arrow key to move the cursor directly in front of the factor 53 (so that it is
between the multiplication symbol and the number 53).

factor| 121463043670253296757662432418812958554542
'-|532-592-61 2.67-71+73-79-83-89-97-101-103-107-109-113

Three more applications of the left arrow key will cause a jump of the expression by half of
the width of the work area:

factor{121463043670253296757662432418812958554542
5. 04 2.2

3529431337341 3-432-47R-532.502.61 2-67-71-73-79-¢

The fastest method to bring cursor control back into the entry lineis the escape key [ESC].
Move control into the entry linewith [ESC J.
S.hnd 2o4m2a2rnl

2

133.90%313373.41 243247253259 2.61 2.67-71-73-79-¢

|
To find out how many digits the factorial of 123 has, compute an approximation:

123! [ceri]+[<]

1231 1.214630437E205

The answer is displayed in scientific notation. Because the count of whole digits is one more
than the power of 10, the number has 205+1 = 206 digits.

When using TI-Nspire CAS in a classroom for demonstration purposes, for example with a
projector, it may be useful to use a larger font. For this, TI-Nspire CAS offers a special mode.

Open the View menu.

File Edit “iew Insert Tools Help

: D E v Marmal

] -

3 Handheld Screen D
¥ Froblen % Presentation

hows an enlarged wersion of the page
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Activate the Presentation command.

24 Document1 - TI-Nspire CAS ] E

File Edt View Insert Tools Help

UEmE S 9 ¢ ¥ 5 0K et nees ] var [Loog eff B B 4 b reowmoren

11

A~
factor(121463043670253296757662432418812955’

5117 559,

528.719.1112.939.177.196.235.20%>

123! 1.214630437€205
I

15/99

The preview pane disappeared and the expressions are displayed in alarger font. Thereis aso
aHandheld Screen view in which the screen looks similar to the screen on a handheld.

This command is a toggle switch. Apply it again to switch back to standard viewing mode:
Invoke View>Presentation.

=4 Document1 - TI-Mspire CAS N [=! ﬁ

File Edit view Insert Tools Help
D ] Eﬁ ) o x ‘ . x Page Layout * Tnsert ~  [B] var (] uaﬁ w{g % 4 ) repautoReA
i

w Problem 1

1231
12146304367025329675766243241661295855454217088483382315

facLor(12146304367025329675766243241881295855454217088483?

2117.399.528.719.11 120139 971660235 20 %31 237301 2oz 2oy @

123! 1.214630437€205

g

Before starting with a group of examples on algebra and equation solving, delete all history

pairs. This can be achieved quickly with the Clear History command from the Calculator’s
Actions menu.

Open the Calculator’s Actions menu by clicking on .

El 1 0 [ & X 6

Difine

Delete Wariahle

Cleara-z...

Clear History

Insert Comment €
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Activate the Clear History command by clicking the command name.
%4 Document1 - TI-Nspire CAS E]@

File Edt Yiew Insert Tools Help

¥ Problem 1

0/99

. X X
Enter the expression _+Z :

Type x/3+x/4

x/3+x/4

Y ou could have used the fraction template, but for simple fractions such as these the linear
input using the division operator (denoted by the forward slash character) is faster.

Conclude theinput.

X X Tex
_+_ —_—

3 4 12

Unlike ordinary calculators, TI-Nspire CAS can perform non-numeric (symbolic, algebraic)
computations such as simplifying §+§ into % . The ability to perform such algebraic trans-

formations is the reason why this technology is called “computer algebra’.
Enter the expression sin(x) . Start as follows:

Type sin

51 sin

TI1-Nspire CAS recognizes the string ‘sin’ as the name of the built-in sine function, therefore it
is not displayed in italics. Intentionally input the argument x without parentheses around it:

Type x

sinx

The string sinx is displayed in italics. Thisindicates that TI-Nspire CAS considers this a four
letter variable name. Add the sine of x, this times with parentheses around the argument:

Enter: +sin(x)

sfnx+sin(x) sin(x)+sr'nx
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Entering the sine of x without the parenthesis around the argument X is a frequent error, which
can cause “strange’ errors, such as strange results when solving an equation or strange deriva-
tives or indefinite integrals. The way TI-Nspires distinguishes variables from built-in or user-
defined names by displaying them differently helps to avoid errors and can help locate causes
of errors.

g

Enter the equation a-x* +b-x+c=0: (On acomputer keyboard multiplication is entered
using the asterisk key | * . TI-Nspire displays multiplication as a centered dot.)

Type a*x

a“x

Make sure to write a multiplication symbol between a and X, as otherwise your input will be
interpreted as the two letter variable ax.
Type "2

G'I2

TI-Nspire CAS displays the exponent as a superscript like equation editors do. When you type
the exponentiation operator " it goes into exponentiation/superscript mode. (An alternativeis
the exponentiation template from the Math Templates Toolbar.)

Type +b

a_x2+b

Oops! The new input, ‘+b’, should be on the same leve as ‘a*x’, but it has become part of the
exponent. Once TI-Nspire CAS is in exponentation/superscript mode, this mode remains
active until it is switched off with theright arrow key or the tab key.

Ddete the last two characters with two applications of the backspace key .
]

arx
Exit exponentiation/superscript mode with (5] or (= ].
’

a“x

Observe the difference: Now the red dotted lineis below a and x and the blinking cursor
reaches all theway downtoit.

Enter (= type, and then conclude theinput): +b*x+c=0

a'x2+b'x+c=0 a-12+b'x+c=0

Solve this equation using the Solve command from the Algebra menu:

Open the Algebra menu by clicking on .

Sol\x%
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Invoke the Solve command.

solvew

A copy of the solve function name with a pair of parenthesis and the cursor positioned in
between was auto-pasted into the entry line.

Insert the equation a- x* +b- x+c¢ = 0 as the argument of solve by highlighting it with
(T ], and then auto-pasting it with [« ].

solve(a'x2+b'x+c=[)j

Conclude the input.
Error

Too few arguments

The function or command is missing one or
more arguments.

This produced a ‘Too few arguments’ error message that indicates that you need to also
specify, as a second argument, the variable with respect to which the equation should be
solved.

Quit the error message by clicking on or pressing [« J.

solve[a'x2+b'x+c=[))|

Add variable x as a second argument:
Move the cursor between 0 and the closing parenthesis, and then type:  ,x

Solve(a'x2+b'x+c=0[] Solve(a-x2+b'x+c=0,xj

Even if you used the backspace key rather than the left arrow key [ « |, theclosing
parenthesis did not disappear.

Conclude the history pair.

solve(a'x2+b'x+c=0,x)

\Jb2—4-a-c—bor _—Ub?—apa-ﬁbJ

2a 2~a

xX=

Test the candidate solutions by expanding (x—x,)(x—x,) with x and x, being the two
solutions.
Type (x-

(-]
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X, isthefirst solution, which currently is not available as an isolated expression, it only

appears as a subexpression within the solution that was just generated. Highlight the respect-
tive subexpression so that you can auto-pasteit. This can be achieved with the arrow keys or
the mouse. Use the arrow keys for x, , and then the mouse for X, .

Highlight the last answer with [ T ]. Remove the highlighting with [« J.
)‘ 162-aac-b —(,f52—4-a-c+b)
= or X=
2a Za

Move the cursor two charactersto theright. Hold the shift key [« ], and thenuse [ = ].

‘\Ilbg—&a-c—b —(,f52—4-a-c+b) —Ub?—a;-a-ﬁbJ
x=‘ g or X= =

2q 2a

Now the first solution, x , is highlighted.
Auto-paste this subexpression with [« ].

| b2—4'a'r: -b

2*a

r—

Move the cursor past the closing parenthesis with (or type a closing parenthesis).
Type *(x-

- | b2—4rqrc—b J_(x_b

2ra

Next use the mouse technique to select X, :

Move the mouse pointer above the left end of the fraction bar.
Click and hold the Ieft mouse button.

162 -tac-b —Ub?—ax-a-ﬁb) 162 -tac-b l—(,fb2—4-a-c+b)
= or xX= xX= or X=

x = X
2'a i 2-a 2'a | 2-a

It was that easy because you started with the mouse pointer pointing at the “ shallowest” opera-
tor, which, in this case, is the fraction bar. What if the mouse pointer was too high or too low?
It works too, you just need more movements with the mouse.
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Remove the highlighting by clicking outside the highlighted area. M ove the mouse pointer

somewhere on the numerator; for example, let it point at the number 4.

Click and hold the |&ft mouse button.

|6%-4-a-c-b -(, bz—fll\-a-c+b) _ 52—4-a-c—bor - -(,Jbz—élll'a-c+b)

x= or x= b X
2a 2:aq 2a

2'aq

TR N

With the left mouse button held down, move the mouse dlightly to the right.

I X=
2aa 2a
With the left mouse button still depressed, move the mouse down into the “area”’ of the
denominator.
\jbg—dl-a-c—b -|.. E:-E—-—-'l--::r-r:H:'..l
D S e —
2a g

Now the second solution, X, , is highlighted.

Auto-paste this subexpression with .

r—

2ra a~a

Conclude theinput.

r—

2a 2a
(2'a'x+, b2—4'a'c +b)-(2'a'x—q b2—4'a-c +b)
4'@2

TI-Nspire CAS rewrites the expression by putting it over a common denominator. To expand
the two factors in the numerator, apply the Expand command from the Algebra menu:

Invoke the Algebra>Expand command. Apply it to the last answer by typing: ans

expand() expand(ans)

Conclude theinput.

(2'a'x+ Jb2—4-a-c+b)-(2-a-x—,i52—4-a-c+b)
d

4-a2

expan

x2+£+£

a a

| v

% Domain of the result might be larger than the domain of the ..
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The warning message in the bottom line of the calculator window is cut off. If you would

make the window wider you could see the whole message, it ends *... of the input’. This mess-
2

ageis displayed, because an @ \as cancelled to 1 when formi ng the x* term, and
a a

be regarded as “undefined” when a=0, whereas x* is defined for all values of a. Such an
enlar ged domain of definition for a sub-expression is generally harmless or beneficial, but
some people want to be warned about it. A reduced domain of definition would be of greater
concern.

can

Obtain the left hand side of the original equation by multiplying this answer with a:
Type the multiplication operator * without a first argument.

Anse

TI-Nspire CAS always tries to make sense to your input. An infix binary operator such as the
multiply operator has to be entered as: “first argument * second argument”. If it is entered
without afirst argument, such as above, TI-Nspire CAS automatically inserts a reference to
thelast answer, ans, as afirst argument.

Type a

Anstq

Conclude the input.

bx ¢
N
a a

“ @+ beke

g
The next exampleis the simple equation x* —1=0.
Enter: x*3-1=0 (Intentionally “forget” to exit the exponentiation/superscript mode.)

Error I
5 bx ¢
: Xt —t—
Argument must be an expression, a a
ax+brcte

Jf3—120
Quit the error message by clicking on [_0K_]J.

w2 1=0 "Error: Argument must be an expression."

In some cases, such as this, quitting the error message produces a history pair with the faulty
entry and the error message as a “result”. You could delete this history pair, but then you
would have to start again making the entire input. It is more convenient in this case to use the

Command Toolbar’s Undo button . The undo command is also available from the Edit
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menu. It behaves asin most Windows programs, i.e. it undoes the most recent step —in this
case the application of the ‘Enter’-key for entering the faulty input string.

Undo the last keyboard input by clicking on [/,

Jf3—1=|3

Now you can edit the input:
Apply the backspace key [« .

This did not delete any character, but highlighted the entire exponent. Another application of
the backspace key will delete the entire exponent.

Apply [« ], andthentype ~3

3
X

Exit exponentiation mode with [ ]. Type -1=0

3
X

x”-1=0

Conclude theinput.

x2-1=0 x°-1=0

Solve this equation. An alternative to auto-pasting the solve function from the Algebra menu
is to type the function name. Remember to enter the variable as a second argument:

Enter: solve(ans,x)

Solve(xs—1=0,x) x=1

The solve function computes only the real solution. To obtain also the non-real solutions, you
need to use a different function.

Open the Algebra menu.

alwe

Factor

Expand

Zeros

Mumerical Solve
Falynomial Tools
Fraction Toals »

Conwvert Expression b

Trigonometry 4
Complex »
Extract »

Finance Salwer
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Thefirst five options in the Algebra menu, Solve, ..., Numerical Solve, are commands, all of
which auto-paste the respective function names. The next six options, Polynomial Tools, ...,
Extract, are entries into submenus as is indicated by the small black triangles appearing to the
right of these names. One of these submenus, Complex, iswhat you need for obtaining non-
real solutions. Thelast option, Finance Solver, starts a wizard that helps you solve financial
mathematics problems.

Open the Complex submenu by clicking its name.

Complex »  Sobve %
Extract »|  Factor
Finance Solver Zeros

Click on solve to invoke the Algebra>Complex>Solve command.

cSolve(D

The respective function name, cSolve, is composed of the name of the solve function, prece-
ded by theletter ‘c’ for ‘complex’. When you enter names, TI-Nspire CAS does not distin-
guish between upper and lower case letters. For the display, TI-Nspire CAS uses a built-in
standard. In this standard function names start with lower case letters. If a function nameis
composed of several words, such as ‘c(omplex) solve', each new word or abbreviation of it —
except for thefirst — will start with an upper case letter such asin ‘cSolve’ (the so called
“came case’). This makes reading and understanding function names easier.

Auto-paste the equation after highlighting it, and then type:  ,x

x7=1=0 x°=1=0

solve(x3—l=O,x) x=1 CSOI‘-’E(IS—l:OJIj

Conclude theinput.

cSolve(x3—1=O,x) -1 ;E -1 Jg

Xx=—+"—" or x=———"—+ or x=1
2 2 2 2

Now TI-Nspire CASyields all three solutions. One real and two non-real. The two non-real

solutions are displayed in rectangular format, which is the default. The polar format is avail-

able as an alternative. It can be chosen from the Document Settings dialog.

Invoke the File>Settings>Document Settings command. Open the pull-down sdlection
menu of the Real or Complex Format input field by clicking its down arrow button .

Real or Complex Format Real
Auto or Approximate Real

Fectangular
Vector Format Polar

Click on Polar. Apply the change to this document by leaving the dialog with [ 0K_].
Repeat the last example ...
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... sSimply by pressing the ‘ Enter’ -key without any new input.

cSolve(x3—1=oJx) 2im Do

3 3
x=e ~ orx=e or x=1

g

Thefactor functionisa“relative’ of the solve function. Apply it to the same example after

locating it in the Catalog, which is another handy method for locating and accessing functions
and commands:

Open the Catalog by clicking on the Command Toolbar’ s button O or by using the
Tools>Catalog command.

] A e e

=
amortThl(
and
angle( ™
0 Use Wizard
abs(Expr}
abs(List)
abs(Matrix)

Make sure thefirst tab is active, i.e. the tab with number 1 on it is white and all others are
gray. If not, click on thefirst tab to make it active.

In the Catalog, all built-in functions and commands are listed in alphabetical order. Typea
letter to get to the respective section.

Go to the section of functions and commands starting with ‘F’ by pressing [F .

TEE[2: 05 [ 30 | 4o | 50

expPlist( =]
expr(

ExpReg

1 Use Wizard
factor(Expr[ \Var])

factor(List[ \Var])

factor(Matrix [ \Var])

Thefirst entry beginning with ‘F is the factorization function factor. Thelast linein the dia-
log shows how to use this function. Thetext ‘factor(Expr[,Var])’ islikea“mini online help”. It
indicates that factor can be used ether with one or with two arguments. Thefirst argument is
an expression (Expr) and is compulsory. The second argument is a variable (Var) and is optio-
nal. Optionality isindicated — as is usual in computing literature — by writing it between
sguare brackets.

Auto-paste the function name by clicking on thetext line ‘factor(.

factor([l
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While the solve function needs an equation as the first argument, the factor function can be
applied to either the expression x* —1 or the equation x> —1=0. If you feed it with an equa-
tion, both sides of the equation will be factored. Apply it to the expression, not the equation.
Y ou could highlight the left hand side of the equation, and then auto-paste it into the entry
line. However, theinput is so short, that retyping it may be quicker.

Enter: x~3-1

factor(xs—l) I:x—l)-(xz+x+1)

To alow for finding factors with non-real coefficients, you need the function cFactor. The
function name could be copied from the Algebra>Complex submenu, but it is faster to insert
theletter ‘c’ before the previous input string.

Highlight the last entry. Auto-paste it into the entry line.

Factorkx d 1:' factor(x3 - 1J|

Move the cursor to the left end of the expression.
Ifac'c;:n‘(x3 - 1)

Type ¢

clfactor(x 3 1)

Conclude theinput.

cPactor(xS - 1) (x— 1 ) - (x2+x+ 1)

Theresult is not any different from the previous factorization over the real numbers. What
went wrong?

Remember that the “mini online help” for the factor function listed a variable as an optional
second argument. Useit:

Auto-paste the last entry, and then add variable x as the second argument.

cPactor(xS - 1,,\{]

Conclude the input.

i

3

cPactor(xJ—l,x) i

te  Jlcte

1)
When factor or cFactor are used without a second argument, the result won't contain any new

irrational coefficients. Specifying the variable as a second argument allows factors with
irrational coefficients such asin this example.

Insert another Calculator page:
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Invoke the Insert>Calculator command.
= chap02e.tns - TI-Nspire CAS E]@

File Edt Wiew Insert Tools Help

{ D = E @ o ¥R L‘El] x Page Layout ~ Insert = [i varmmsl\m{g% 4 ) repautoREAL
2

099

This emptied the Calculator work area. What happened to the expressions? Note the change in
the preview pane on the left. So far, the preview pane showed one page that was a miniature
version of the Calculator work area. All changes you did in the Calculator work area caused
respective changes in the mini-page. Now thereis a second mini-page, which isempty. Itisa
miniature of the empty Calculator work area that you see right now.
In the preview pane click on the upper page.

2 chapl2z. tns - Tl Hspire CAS o&E

File Edit View Insert Tools Help

cRolvelx —1=0,x] [P RS S SIS
2 2

cSolve(xS—I:O,x) 2Tm [2im

x=e * orx=e “ orx=1

This brought back the “old” calculator work area content — so it is still there!

With TI-Nspire CAS you create documents. Each document is a collection of problems.
Currently thereis only one problem in the document, named Problem1.

v Problem 1

T TR Tt 1 =

Each problem is a collection of pages. Currently there are two pagesin Problem1, both of
them are Calculator pages. Pages also can carry other applications (Graphs& Geometry, Lists&
Spreadsheets, Notes, Data& Statistics). Pages can be split into up to four subpages using the
Insert>Layout command. Each subpage can carry its own application. More on thisis
explained in the* Introduction to Combining TI-Nspire CAS Applications” .

Pages can be added to a problem. The Insert>Page command adds an empty page. The Insert>
Calculator command adds a page connected to the Calculator application. The Insert>Graphs&
Geometry command adds a page connected to the Graphs& Geometry application, etc. Pro-
blems can be added using the Insert>Problem command.
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User definitions such as storing an expression in a variable apply to all pages of a problem, but
they don’t apply to any other problem.

Thereis adecima number in the upper right corner of the application window, above the
work area and just right of the toolbar. Currently the number is‘1.1":

In the preview pane click on the lower page.

Now the number is‘1.2". It is composed of the problem number and the page humber, i.e.
‘1.2 refers the second page of Problem1.

In the preview pane problems and pages can be deleted, moved, copied, etc. using standard
Windows techniques. The document can be saved under a name using the File>Save as
command.

g

Make sure that the second (empty) pageis active. Enter 1, and then compute the cosine of 1
using a reference to the last answer:
In the preview pane click on the second page.
Then click into the Calculator work area to bring keyboard control (focus) into it.
Enter: 1
Enter: cos(ans)

1 1
cos(l) 005(1)

The expression cos(1) remains unchanged, because thereis no “better” (e.g. shorter) symbolic
representation of it. It could be approximated by a floating point number, but you used to
obtain an exact resuilt.

Note that you don't seethat you entered ‘ cos(ans)’. In fact, the history pair would be the same
if you had entered ‘cos(1)’. However, when you apply the ‘ Enter’ -key again, these two
entries make a difference:

Press [« ].

cos(cos( 1 :l) cos(cos( 1 ):I

Remember that the ‘ Enter’ -key repeats the last entry. Because the last entry was ‘ cos(ans)’
(and not ‘cos(1)"), the application of the cosine function got iterated. If your previous entry
would have been ‘cos(1)’, you would only see another copy of ‘cos(1)’. Do it again:

Press [« ].

cos(cos(eos(l))) COS(COS(COS(IH)
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Starting with an initial value, then entering an expression using the most recent answer, and
then repeatedly hitting the ‘ Enter’ -key is an easy way to produce an iteration. Try the same
example, but this time start with a floating point 1 (rather than an integer 1), so that approxi-
mate answers are enforced without having to use [Ctrl |+ .

Enter: 1.
Enter: cos(ans)
1. 1.
cos(1.) 0.540302
cos(0.54030230586814) 0.857553
cos(0.85755321584639) 0.65429

Observe that while on theright the results arein Float6 format with six digits, the arguments
of the cosine function invokation on the left have 14 digits. Internally all floating point arith-
metic is done with 14 digits. The setting in the Document Settings dialog (which currently is
Float6) is used only for displaying answers.

Repeatedly press the * Enter’-key until the result does not change any more.

Cos(0.73905486838671] 0739085
cos(0.73908531160676) 0.739085
cos(0.739085013048432) 0.739085

This example demonstrates the difference between internal arithmetic and display. The result
appears not to change any more, because we see only the leading six digits. But the display of
the result as an argument in the next entry shows its full length and you can see that the num-
bers still change.

Y ou could continue pressing until the argument of the cosine function does not change
any further ...

cos(0.73908513321517) 0.739085
cos(0.73908513321515) 0.739085
cos(0.73908513321517) 0.739085
cos(0.73908513321515) 0.739085

... or, asisthe case here, toggles between two values.

The example that you just finished is the application of the fixed-point method for computing
afixed point of afunction. You produced an approximation of the number x, for which
cos(X)=x. This method converges under certain conditions. (The easiest way to find out is to
try it.) The method also can be used to compute a zero of a function: To find an approximation
of azero of afunctionf, i.e. x, such that f(x)=0, you can apply the above fixed-point method to

g(x):=f(x)-x.
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In combination with the colon separator, which is used to make more than one input in one
ling, you can use the iteration method to consecutively generate integer squares as follows:

Enter: i:=1

Enter: i:=i+1:i"2

i=1 1
=i+l :f'2 4
=il i ?
firl i2 16

b3
Conclude this first round of examples by exiting TI-Nspire CAS:
Exit TI-Nspire CAS using the File>Exit command.

Save Document

\_‘{)‘ ‘You have unsaved content in Documentl. Do you want to save befare this document is closed?

[ Yes l[ Mo HCanceI]

TI-Nspire CAS asks if the yet unnamed document should be saved.
To exit without saving click on .



I ntroduction to Graphing

This chapter is an introduction to the Graphing application of TI-Nspire, which is part of the
Graphs& Geometry application. This text will get you started and you will learn the routine use
of this application independent of any other TI-Nspire applications.

I

TI-M=pire

Start TI-Nspire. Move the mouse pointer into the work area, and then click any of the two
mouse buttons.

=4 Document? - TI-Hspire CAS

B [=1
File Edit Wiew Insert Tools Help
D (¥ E é;?\? Do Y E G 2@ Page Layout ~ Tnsert ~ | [i] var mcﬂﬁm{g% @ 4 P repauToreA

¥ Problem 1

11

Add Calculatar

1 [%Add Graphs & Geometry
Add Lists & Spreadsheet
Add Motes

Add Data & Statistics
Click here to add an application

by clicking the left mouse button on that text line.
MNEEE DO

Sdlect Add Graphs&Geometry

 Problem 1

(=) x

ik B

Thework area now shows a coordinate system. At its lower end thereis an entry line for the
function editor with theinput cursor blinking next to an undefined function 7. Above the
work area there are ten buttons in the Graphs& Geometry Toolbar.

The plot range is determined by the size of the graphing window. The horizontal axis ranges
from-10to 10. The vertical axisis chosen such that the units are equally long on both axes
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and acircle will becircular. The scalefactor, it is 0.5 for both axes in the above picture, is
chosen such that the distance between two tick marks is “ neither too small nor too big”.

Plot the graph of the function y = x*. The blinking cursor is next to a proposed function name
f1, so use f1 as a namefor this function:
Type x"2

fj’(xj=x2| z

Typing the exponentiation symbol switched on exponentiation/superscript mode, therefore
you see a raised-up exponent. Learn more about entering mathematical expressionsin the
“ Introduction to the Calculator” .

Conclude the input with the ‘ Enter’ -key .

¥

f1 (x]=x2

% X
05

£20x)=] A

Y ou see the graph of the function y = x* and alabd ‘f1(x)=x* next to it. The blinking cursor
in the entry line now is ready for a new function £2.

Move the mouse pointer into an empty area.  Click and hold the left mouse button, and
then drag the mouse down and to the l€ft.

05, x T f1 (x)=x2
0.5

0.5, X
0.5

This changes the window settings.

There are several methods to change the window settings. Y ou can find most of themin the
Window menu that you can open via the button L5 in the Graphs& Geometry toolbar.
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Open the window menu by clicking on . Point at the text window Settings, and then
click the left mouse button to activate this command.

Window Settings

(-] < XMin: | 7.2113289760348
[% Windaw Settings ¥Max: 12.7886710239652

Zoom — Box Hscale: |Auto v

Zoom — In YMin: -4.2047930283224

Zoom - Out YMax: 9.0849673202614

Zoom — Standard feealig Ao Y

Zoom — Quadrant 1

In this menu you can choose ranges for both axes. Y ou can leave the scale factors on
automatic (default setting Auto) or enter a value. Leave everything unchanged:

Exit the menu with [ESC].
Y ou can change the scale factor easily using the mouse;

Move the mouse pointer to one of the tick marks on the positive vertical axis until the
pointer has the shape of a hand, the text ‘ Axes’ appears, and all tick marks are blinking
without the axes being thick.

axes! axes'

f1(x T f(x);

right: wrong:
Click and hold the left mouse button (= grab thetick mark), and then move the mouse
pointer down (= drag the tick mark down).

This changed the scale factor of both axes. If you want to change the scale of only one axis,
use this method together with the shift key [ .
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While holding the shift key [« ], grab a vertical tick mark and drag it down.

¥

20

¥

F(x)=x

f [x)=x2

Resume to standard axes. An appropriate command for this can be found in the Window menu.

Open the window menu. Invoke the Zoom — Standard command.

] ¥ €
Winduw Settings
Zoom - Box
Zoom = In
Zoom - Out

Zoorn - Standard [%

¥

035

f1 (x):xg

05

M ake more experiments with this graph:

M ove the mouse pointer over the curve.

\

>
araph f1
%

f1(x) =2

0.5
1

The graph starts blinking and the text ‘graph 7’ is displayed to indicate that you point at the
graph. The mouse pointer now has the shape of a diagonal dash with a double-headed arrow

perpendicular to it. Find out what thisis good for:

When you see this shape, click and hold the Ieft mouse button, and then drag the mouse

pointer down.

<

%

\05
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This changed the curve — and with it the labdl, i.e. the algebraic expression belonging to the

graph.

Move the mouse pointer near the origin.

\q._g

s
graphf1

+
+

0.5
I

f(x)=018x

71

The mouse pointer takes the shape of a four-headed arrow. This indicates that now you can
trandate the curve. The symbol next to thetext ‘graph f7’ indicates that the pointer
currently points not only at the graph but also at another object. (In the above exampleit is the
horizontal axis.) By pressing the tabulator key you can switch to the other object(s).
When you see the four-headed arrow, click and hold the left mouse button, and then drag

the mouse pointer up and to the left. Finally release the left mouse button.

H

f1(x)=0.18+(xc+1.93)?

05

+1.1

X

N

0.5

#1(x)=0.18-(x+3.64

)2

+2.9

0.5

0.5

Undo the trangdlation by clicking on the Command Toolbar’s Undo button 2| or by invoking
the Undo command from the Menubar’s Edit menu:

Undo the last step with[<2].

¥

0.5

f1(x)=0.18x

2

0.5

f(x)=0 18+

A

Look at the function entry line at the bottom. Currently it has a gray background and thereis
no cursor blinking. Thisis, because currently the input control is in the graphing area.

Move control into the entry line by clicking into it or by applying the tab-key [5i].

£

A

The double up arrow at the entry ling sright end is for displaying the entry lin€'s history.
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Click the double up arrow .

f1(x)=0.18+{x)?
£2lx) %
The expression defining f1 has changed here too. f1 isin bold, becauseit is user defined. 12 is

initalics, becauseit is (still) undefined. The double down arrow at the right end of the entry
lineis for switching off the history display.

Click the double down arrow .
f2x)] A

Theentry line can be hidden. The respective command is in the View menu.
Open the View menu by clicking &l Invoke the Hide Entry Line command.

B 6 1D [ ¢ 7

Plane Geometry View f1 (IJ=0.18','(2

L)
Hide Axes 05 x
Show Grid 05
Hide Entry Line {Ctr+G) %
Show Scale

Show Axes End Values

Add Function Tahle (Ctri+T)
Note from the menu text that (Ctr1]+(G] isa hot key for this useful command.
g

The label moved with the curve because the labd is attached to the curve. Grab the labd, and
then move it to some other position:

M ove the mouse pointer over the labd.

label
)

The mouse pointer turns into a hand, the labe blinks, and the text ‘label’ is shown.
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Click and hold the left mouse button (= grab the label), and then move it up. Releasethe
button.

f1(xd&0.18+x

\[1 5 x \C‘. 5

05

|

See what you can do with the curve:

Move the mouse pointer above the curve until it blinks.
Click the right mouse button.

\ raph f1 17 ?}'
bt drep f1(x)=0.1 f(x)=0.1
% Recent 4
Attributes
Hide/Show
Delete
a5 / Graph Trace
05 Trace =ettings 5
Geometry Trace
!

Asisusual in Windows programs, a context sensitive pop-up menu displays with options for
the sdected object. Among other options, thereis a Delete command, a Hide/Show switch, and
aRecent submenu. You can recognize submenu opportunities by the small solid triangle at the
right end of alisting.

Invoke the Attributes command.

E»

fo.
\\/’ ()

| (1/3) Line weight is thin |

]

A graphical menu appears with options for graph attributes. The first option is surrounded by a
black square. Thereis a small black triangle to its right, and a description of the current setting
is displayed under the menu. [ (1/3) Line weight is thin | means that ‘thin’ is the first out of three
choices for line weight.
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Move to the second choice for line weight by clicking on the small black triangle (or by

using [= ).

L NS

‘ (2/3) Ling weight is medium |

Now the graph is thicker, the text has changed to| (2/3) Line weight is medium |, and there is now
also a small black triangle left of the first menu. Clicking on the triangle on the left would
switch back to thefirst choice, i.e to athin line. See what elseisthere

Move to the third choice by clicking on the triangle on the right.

| (3/3) Line weight is thick |

The graph has become even thicker, the text has changed to | (3/3) Line weight is thick
thereis no small black triangle on the right any more.

Switch back to the medium linewith [« ].  Move to the second menu option with [ { J.

, and

¥ ¥
f1(x)=0.1 f1(x)=0.1
= %
f()\ 0= /
VN VN
05 05
(2137 Line weight is medium ‘ | (1137 Line skyle is conkinuous ‘

The second option allows to change the line style. The three options are ‘ continuous’, ‘ dotted’,
and ‘dashed’.
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Change to a dashed line. M ake both changes permanent with .
A ¥
LY
1 f1lx]=0.1
‘ ()
Y
A
A
A
A . #|
r 4
. 05| - .
0.5 05
‘ {3130 Line style is dashed |

If you exit the graphical menu with the * Enter’ -key, the changes remain. If you exit it with
(ESC], the graph goes back to as it was before you opened the menu. Therefore, the changes
you see are all previews until you exit the menu with ‘Enter’ or by clicking outside the menu.

g

When using TI-Nspire in a classroom for demonstration purposes, for example with a pro-
jector, it may be useful to uselarger fonts. For this, TI-Nspire offers a special mode.

Open the View menu.

Wigww Inserk Tools Help
W Maormmal -
Handheld Screen D

Presentation

|Sh|:|ws an enlarged version of the page |

T T T
Invoke the Presentation command.
= Document1 - TI-Nspire CAS =1

File Edt Wiew Insert Tools Help

D ] E ONEcER & N - 2@ Page Layout ~ Tnsert | [{ji] var mﬁﬂﬁ.\mﬂ% B 4 b reoauorem
B AEETE A L] "

hY Ay /
> f1 (x)g—‘(s. 18-x2
~ 2 Pid label

~ o~ - X

The preview pane disappeared and the expressions are displayed in alarger font. Thereis aso
aHandheld Screen view in which the screen looks similar to the screen on a handheld.

This command is a toggle switch. Apply it again to switch back to normal viewing mode.
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Invoke View>Presentati

on View.

%4 Document1 - Tl-Nspire CAS

LEE

File Edit View Inserlt Toos Help

HEE S 9o ¥ B B X oo me- [

var (1] oof m{3 B 4 b revavoREa

~ Froblem 1

hEEHETNED N

A ¥ O
\ f(x)=018>
’

label

g

Currently thereis an algebraic and a graphic representation on the screen. How about a
numeric representation? Display a function table:

Open the View menu.

Choose the Add Function Table command.

SRRV

Plane Geormetry \Wiew

L
Hide Axes

Show Grid

Show Entry Line (Ctri+G)
Show Scale

Show Axes End Walues

Add Function Tahle (Cirl+T) %

& B B k¢ X B

1.1

)= ¥

0.18*x2

0.

13

0.18

0,72

1.62

2.88

4.5

o|lu|s|w|n||o

6.48

8.82

<L

0.

Note from the menu text that (Ctr1]+(T] isahot key for this command.

Now thework areais split in two halves. The left half is for the graphic, theright half is for
the table. The application toolbar has changed. What you see now is the toolbar belonging to
the List& Spreadsheet application, as the function tableis a special instance of this application.
Learn more about this applicationin the “ Introduction to Lists & Spreadsheset” .

The table has two columns. Thefirst column contains values of x (starting from zero and
growing in steps of one); the second column contains the respective function values. Make the

table narrower, so that thereis more room for the graph.

M ove the mouse pointer to the line that splits the two application windows until it takes
the shape of a blue vertical bar with a two-headed arrow perpendicular to it.

-

y
lo

€

-

lo
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Click and hold the left mouse button, and then drag it to the right until the table has the

appropriate size. Release the mouse button.
1 ' 1
: B " X Mx)= ¥ \ Y " f(H X fi(xy= ¥
' ! 0.18%x"2 Y\ / 0.18%x2
I ™ ! =
' ! 0. 0 A * ! 0. off
I [
M ’ 1. 0.18 k ’ 1. 0.18
\ ! R / 2 0.72
o~ 1' x 2 0.72 '@é L’ x : :
5 3, 1,62 f 3, 1,62
4, 2.88 4, 2.88
5, 4.5 5, 4.5
6. 6.48 6. 6.48
" 8.8 i g82%
0. 0.
Change the table settings:

Make sure that you see the Lists& Spreadsheet Toolbar. If not, click into the table to make

the table window active. Open the Function Table menu by clicking on .
Choose the Edit Function Table Settings command.

Select Function

Delete Column

Edit Function Expression

Switch to Lists & Spreadsheet (Cti+T)

Edit Function Tahle Settings

X

Function Table
Table Start: 0
Table Step: (1.0

Independent: |Auto v
Dependent: | Auto v

The current Table Start valueis highlighted, so this is where any keyboard input will currently

go.
Changethe Table Start valueto: -1 Move into the next field with (15].
Changethe Table Step valueto: 0.2
Function Table Function Table
Table Start: | -1 Table Start; -1
Table Step: 1.0 Table Step: 0.2
Independent: | Auto v Independent:  Auto v
Cependent: |Auto v Dependent: Auto v
Conclude the input by leaving the dialog with [ 0K _J.
' ¥ ! X FMix)= ¥
\ e >
1 ! 0.18*x"2
I
'\ 4 -1 0.18l5
I
\ / -0.8 01152
A ’
A ’ -0.6|  0.0648
03 1% X
7 04 0.0288
=N 7 O OOT
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Change the curve again — and observe how the table values change with it. Before you can do
so, you need to make the Graphics window active:

Click on the Graphics window.

B A E MY

1.1
A ! = ¥
b f1(x)=
\ Il v
\ ! 0.18*x/2
!
\ ’ -1 0.18|7
I
\ /] -0.8| 0.1152
f -
ns . 0.6/ 0.0648
04 0.0288
-nol  nonzo
Now the Graphics window is active as you can also see from the display of the Graphs& Geo-
metry Toolbar.
Move the labdl into the third quadrant. Grab the graph, and then moveit.
Y r N X =¥ N 4 ':' % fixy= Y
Y J 0.18*x42 Y 0.083*x2
'\ ’ -1 0.18[8 A ‘. 1| 0.0838
I
‘\ ’I -0.8 0.1152 ‘\ -x -0.8] 0.05312
A"
\D.._i . . -0.6 0.0648 “O_.S -0.6| 0.02988
7 -0.4| 0.0288 7 -0.4 0.01328
-0.2 0.0072 -0.2| 0.00332
fidy)=0.18* 0 0 #1(x)=0.083x 0 0
0.2 0.0072 0.2] 0.00332
0.4 00288 04 001308
0.18 | 0.083

Observe how graph, algebra, and numbers change simultaneously.
g

Conclude this set of exercises by exiting TI-Nspire. The Exit command can be found in the

File menu.

Exit TI-Nspire using the File>Exit command.

Save Document

\__?‘J/ ‘You have unsaved content in Documentl. Do you want to save befare this document is closed?

[ Yes l[ Mo HCanceI]

TI-Nspire asks if the yet unnamed document should be saved.
To exit without saving sdect [ No .



I ntroduction to I nteractive Geometry

This chapter is an introduction to the Geometry application of TI-Nspire. The Geometry appli-
cation is part of the Graphs& Geometry application. This text will get you started. Y ou will
learn the routine use of this application independent of any other T1-Nspire applications.

&

TI-Mspire
Start TI-Nspire. Move the mouse pointer into the work area, and then click any of the two
mouse buttons.
=3 Document1 - Tl-Nspire CAS M=%
Fie Edt Vew Insert Took Help
i U @ E @ O RECE 4 -_D x Page Layout ~ Insert = -& var m wﬁ'\u\{g@] @ 4 | reoauToRrea
w Problem 1
Add Calculator
Add Graphs & Geometry
1 Add Lists & Spreadsheet
Add MNotes
Add Data & Statistics
Click here to add an application

Sdect Add Graphs&Geometry by clicking the left mouse button on that text line.
T NEHEENED 2O E

1.1

!

i
@ :r 1 3
i

05

0.5

Frlxd B

This changes the appearance of the work area, which now shows a coordinate system. In the
bottom line there is a function editor entry line with a blinking cursor in it. Above the work
area there are ten buttons in the Graphs& Geometry Toolbar.

The coordinate system indicates that TI1-Nspire now is in Graphing mode. Proceed as follows
to turnit into Geometry mode:

Move the mouse pointer over the second toolbar button.

EB
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Thetoal tip, which appears for about 3-4 seconds below the pointer indicates that this button
is the entry into the view menu. (Tool tips are available for all buttons.)

Open the view menu by clicking on this button.

B EE D[

[ [% Plane Geometry “Wiew

L

Hide Axes

Show Grid

Hide Entry Line (Ctrl+G) .
N Show Scale ;
Show Axes End Values

Add Function Table (Ctri+T)

Among the many choices in this menu, the second option is for switching into Geometry
mode.

Move the mouse pointer over the command name Plane Geometry View. Click onit.

1lcm

This changed the work area to an empty page with scale information in the upper right corner.

In this application you can perform geometric constructions interactively. Y ou can draw
points, lines, and shapes; you can perform geometric constructions such as drawing parallel
lines, perpendicular lines, perpendicular bisectors; you can apply tools for reflection, tranda-
tion, etc. What you would otherwise do with pencil, ruler, and compass, you can do here with
a mouse and mouse button. What makes this application superior to any paper and pencil
environment is that you can move independent objects and all dependent, constructed objects
follow the movement. This makes a dramatically powerful tool for experimental learning.

Start with drawing the simplest geometric object, a point:
Open the Pointsé&Lines menu by clicking on the button EJ Click on the Point command.

] J 7] Tom
EPoint [}s
F'UintOn pOiﬂt
Intersection Paintis) f

Line
Segment

—
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Note theimage of the Point button in the upper left corner of the empty page as an indication
that the Point tool is active and that you can now draw points using the mouse. Such an image
in the upper left corner means that the respective toal is persistent and remains active until it is
switched off. The mouse pointer has taken the shape of a pencil. Thisis also indicated by the
text ‘point’ that accompanies the pencil.

Move thetip of the pencil to where you want to draw a point. Draw the point by clicking
the left mouse button, and then move the mouse pointer to another location. Draw a
second point.

- . Tem

ﬁpoint

The Point tool remains active until you activate a different tool. The Geometry application’s
neutral tool isthe Pointer, which you can find in the Actions (] K
menu and which also can be activated with the [ESC ] key. portsr [\
Thereforethe (ESC ) key quits any (other) tool. e

Ddete one of the two points. Deetion is donein two steps. First seect the point, and then
deeteit. To sdect the point or any other object you need the Pointer tool:

Turn on the Pointer tool with [ESC ] (or by applying the Actions>Pointer command).

—_—

lcm

Theimage of the button in the upper left corner has disappeared (no button image in the upper
left corner indicates that the Pointer tool is active) and the mouse pointer has the usual shape
of an arrow.

Move the pointer to the upper point.

point

.k 3‘-‘

When the pointer is close enough to the point, it takes the shape of a hand, thetext ‘point’
appears, and the point flashes. Thisis an indication that the point is ready for selection.
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Sdlect the point by clicking the left mouse button.

The point continues to flash and the hand has changed back to an arrow.

There are three methods for deleting the point (or any other object). Y ou can use the computer

keyboard's key, the Command Toolbar’s Delete button [#8, or the menu command
Edit>Delete.

Dédete the point by clicking on the Delete button @

Next draw aline
Open the Pointsé&Lines menu. Select the Line command.

P O0UE 5 =
E Paint point
FPuoint On f
Intersection Paint(s)

Line %
Segment

[
Now an image of the Line button displays in the upper left corner and the pointer has the shape
of apencil again. Draw aline by choosing a point and a direction —in this order. Thisisindi-

cated by the text ‘point’ that accompanies the pencil. So the next thing to do is to draw a point:

Choose a location for the point, and then draw it by clicking the left mouse button. Move
the mouse pointer dightly away from the point.

fpoint

After fixing the point, any movement of the pencil (i.e. the mouse) creates a tentative line,
which displays dotted. The new position of the pencil gives the line a tentative direction. The

symbol indicates that you can select another option by pressing the tabulator key.
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Pressthetab key [15].

Press 5] once more.

fpoint

.

You can draw aline either by choosing a point and a direction or by choosing two points. Use
the tab key to sdect one of these two options.

Move the pointer (and with it the tentative directior/line) so that the line has the direction
you want. Fix the line by clicking the left mouse button.

- ‘i]l"l -
Move the pointer away from the line. Draw another point, and then move the pointer away
from this new point.

tah“l . 1'?1'1"1

Becausethe Line todl is still active, the last two actions started the creation of a new line. As
long as the drawing of the line is not completed by fixing the direction, you can delete the
tentative linewith (ESC]. [ESC] isthis application’s standard exit key (one could even say
“emergency exit” key) and is therefore especially useful for the beginner.

Cancdl the temporary linewith [ESC]. Switch off the Line tool with another [ESC .

Thelineis actually a finite-length line segment, which is often convenient. If alineis shorter
than you wish, you can make it longer. If it islonger than you wish, you can make it shorter.

Move the pointer to the lower end of theline.

lcm

line
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The mouse pointer now has the shape of a hand, the text ‘ling’ is displayed, and this end of the
line now has an arrow head.

Extend theline: Click and hold the left mouse button, thus “ grabbing” the end of theline,
and then move the mouse down and/or to the right.

—_—

lcm

Use the same method to make the line shorter if needed.

What could you do with what you have, i.e. a point and a line? How about reflecting the point
at theline?

Open the Transformations menu by clicking on EJ Sdect the Reflection command.

BB Symmet;‘l ‘?point 1cm
Reflection [}S
Translation
Fotation -
Dilation

An image of the Reflection button displays in the upper left corner and the mouse pointer has
the shape of a pencil. First sdect the object that you want to reflect, i.e. the point.

Point at the point, and then sdect it by clicking on it. Move the pointer to theline.

\ .
line

paint

&

The sdlected point flashes. As soon as the pointer touches the ling, the line starts flashing too,
displaying the tentative reflected point. This shows what would happen if you select theline as
the second argument for the Reflection toal.

Perform the reflection by clicking on theline.

. l?m

It is a good idea to change the appearance of the reflected point so that it looks different from
the original point. Turn on the Pointer tool, which turns off the Reflection tool, and then point
at the reflected point:
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Switch to the Pointer tool with [ ESC ]. Point at the reflected point, and then display a
menu of possible actions by clicking the right mouse button.

paint
i % Recent L
Aftributes
Hide/Showe
Delete

The appearance of the point is controlled via the Attributes command. (Another source for this
command is the Tools menu.)

Click on Attributes.

1lcm

(1/7) Circle

A graphical menu appears that lets you control the appearance of the point. The current setting
is[(1/7) Circle], which means that ‘ Circle’ is the first out of seven options for the shape of the
point. Click on the small little triangle at the right to look at the next option. (You could also
usetheright arrow key )

Look at the second choice by clicking on the small black triangle. Click once more to look
at the third choice.

(2i7) Empty circle (3173 Square

The second choiceis| (2/7) Empty circle ], the third choice is[(3/7) Square ]. Choose the empty
circle.

Go back to the empty circle by clicking the small black triangle on the left or by using
. Confirm your choice with the ‘ Enter’ -key :

(2)7) Empty circle

(If you exited this menu with (ESC |, any changeis undone.)

The point, the line, and the reflected point make a geometrical configuration. Every configura-
tion comprises independent and dependent objects. The independent objects are those, for
which position, size, or shape have been chosen arbitrarily. In the above example the (original)
point and the line are independent objects. The dependent objects are those, for which posi-
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tion, size, or shape depend on position(s), size(s), or shape(s) of other object(s). In the above
example the reflected point is dependent. There are also cases in which objects are partly
dependent, such as a point on aline.

The Geometry application allows you to move the independent objects and automatically all
dependent objects are adjusted so that the properties that were enforced during the construc-
tion (such as reflection, incidence, parallelism, etc.), are preserved. For example, a reflected
point remains a reflected point even if the reflection line or companion point moves. Move the
point:
Make sure that the Pointer tool is active.

Grab the point, i.e. point at it, and then click and hold the left mouse button.

With the left mouse button depressed move the mouse and, hence, the point.

@]point &

Observe how both the point and the reflected point move. The grabbed point can moveto the
other side of theline:

Move the original point to the other side of theline.

Next movetheline

Release the mouse button and, hence, the point.
Point at the line— but not at the point that was used to draw it.

—

1cm

line

? B

Grab theline by clicking and holding the left mouse button.
With the left mouse button depressed move the mouse and, hence, theline.
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Observe how the line moves and with it the reflected point. By grabbing the line at a location
different from the point that was used to draw it, you change the line s direction. This results
in arotation of the line around the line's defining point. If you grab theline at its defining
point, and then moveit, the line will perform a parallé trandation. Do it:

Point at the ling' s defining point. Press the tab key ('5i].
point line

(=] [u}

Usethe tab key to sdlect either the point or theline.

Press the tab key once more in order to sdect the point. Grab theline at its defining point,
and then movetheline.

Finally try to move the empty reflected point:

Try grabbing the reflected point: Point at it, and then click and hold the Ieft mouse button.
Now try to moveit.

—_—

point 1 cm 1 cm

. i . 3

The point does not move. Draw a new line that passes through the point and that is perpendi-
cular to the original line:

Open the Construction menu by clicking on . Sdect the Perpendicular toal.

SR |
Perpendicular % “?DOIﬂt Lo
Farallel -

Ferpendicular Bisectar
Angle Bigector

1

An image of the Perpendicular button displays in the upper left corner and the mouse pointer
has the shape of a pencil.

A lineis determined by two points or by a point and a direction. For a perpendicular line you
need to choose a direction by choosing an object, such as a line, to which the new line shall be
perpendicular, and you need to choose a point. Y ou can make these two choices in either
order.
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Choosethe line by clicking on it, and then move the pointer dlightly away from theline.

! line

ﬁ waearet onmamen=ttt SR TTIEL L ranamaeme

A tentative perpendicular line is shown passing through the tip of the pencil. Next you need a
point to fix theline.

Move the pointer, and with it the tentative line, to the original point. When the point
flashes, you areright there. Click on it to fix theline.

point| .

Make the perpendicular line look different from the original line by changing its style to
‘dashed’. The method to do this is the same as the method you used for changing the appea-
rance of the reflected point. You could display the Attributes menu for the line by pointing at
the line, clicking the right mouse button to display the context menu, and then choosing the
Attributes command from this menu. The alternativeis to first choose the Attributes command
from the Actions menu, and then sdlect the object for which you want to change attributes:

Invoke the Attributes command from the Actions menu, and then point at the
perpendicular line.

[ .
IEF'Uinter :i;l:lﬂe lcm
Select
HidefShuw

Attributes%
_IEJ Nelate all
Display the Attributes menu for the line by clicking on theline.

Change from ‘Line weight’ (first/upper sdection field) to ‘Line style’ (second/middle
sdection fidd) by clicking on the middle square or by applying [ 1 ].

line

Er

‘ {13} Line weight is thin ‘ {1/3) Line style is continuous ‘
1

1
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Changeto ‘dashed’ by clicking twice on the small black triangle on theright.

line

(313) Line style is dashed ‘

1

—

1lcm

Make the new line style permanent by leaving the menu with .

—

1lcm

Before starting with a new construction, delete all objects:

Choose the Delete all command from the Actions menu.

@E

Delete all

Select
Hide/Show
Attributes

@ Delete all %

Are wou sure you want to delete everything?

Refrain from deleting all objects with this command so that you can learn a method for
selecting objects with a crop rectangle. (If you already performed the deletion, undo it by

using the Undo button or command.)

Click on [_No_]J, turn off the Attributes tool with [ESC |, invoke the Actions>Select
command, and then move the mouse pointer into the upper left corner for choosing the

first corner of a crop rectangle.

] B [ [

Select %

Fuointer ‘

lcm

Click the left mouse button, and then, without depressing the mouse button, move the

pointer down and to the right.

lcm
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Thiswill create a dotted crop rectangle with the position you previously chose as the upper
left corner and the current pointer position as the lower right corner.

Make the rectangle big enough so that all objects arewithin it. (For the original line only
the defining point must be included.)

! 1cm

\

Click the left mouse button to finish selection with the crop rectangle

—

lcm

All objects are flashing, i.e. all objects are selected now. Whatever you do next, you will do it
to all objects.

Ddete all (sdected) objects by clicking on the Command Toolbar’ s button @

lem

All objects are gone. Please note that with this method there is no warning message asking if
you really want to delete everything. However, you can undo an accidental deletion with the
Undo command or button.

g
Conclude this chapter by exiting TI-Nspire. The Exit command can be found in the File menu.
Exit TI-Nspire using the File>Exit command.
Save Document

\__?/ ‘You have unsaved content in Documentl. Do you want to save befare this document is closed?

[ Yes l[ Mo HCanceI]

TI-Nspire asks if the yet unnamed document should be saved.
To exit without saving sdect [ No .



Introduction to Lists& Spreadsheet

This chapter is an introduction to the Lists& Spreadsheet application of TI-Nspire. It will get

you started, and you will learn the routine use of this application independent of any other TI-
Nspire applications.

B

TI-M=pire

Start TI-Nspire. Move the mouse pointer into the work area, and then click any of the two
mouse buttons.

@ Document? - TI-Mspire CAS

9]
File Edit WYiew Insert Tools Help
D ] & ey x B q € reeLayout - st - [ var [ ueﬁ |n|-[= % @ 4 b repauToRrea

w Problem 1

Add Calculator

Add Graphs & Geometry
1

Add Lists & Spreadsheet
Add Motes

Add Data & Statistics
Click here to add an application

Sdect Add Lists&Spreadsheet by clicking the left mouse button on that text line.

¥ Problem 1

Al

This changes the appearance of the work area, which now shows a matrix of cells with row
references starting with 1, column references starting with A. The cell in thefirst row of the
A" column is highlighted as is indicated by the dark rectangle around it. (The highlighted cell
is the one that will accept an input from the keyboard.) Thelast line in the work area, which
has a gray background, shows the address of the highlighted cdll: A7. We will refer to thisline
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asthe status line. The address of a cdl is composed of the label of the column it belongs to
and the label of the row it beongs to, such as Al for the cell in column A and row 1. Above
the work area there are five buttons in the Lists& Spreadsheet Toolbar.

Enter 1 into cdl Al:
Type 1

o]
>

A1 |1

Typing takes the cdl into input mode as is indicated by a blinking text cursor. The number 1,
which you just typed, is displayed both in the cdl (with the text cursor blinking next to it) and
in the status line.

Conclude the input with the ‘ Enter’ -key .

>

A2 |

Cdl Al now contains the number 1 and the cell below it, cell A2 (see also the address in the
status line), now is highlighted.
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Enter 3 into cell A2 by typing: 3 Type ‘7’ into cel A3. Concludewith ('5;].
B i [ El & E
1 1
3 3
7

If you conclude an input with the ‘ Enter’-key [« ], the next cdll waiting for an input is the
cell below the current cell. If you conclude an input with the tab-key (5], the next cell wai-
ting for aninput isthe cdl right of it.

When no cdll isin input mode, which is started by typing something, you can move the high-
lighting of the cell with the four arrow keys: for onecdl right, [ { ] for one cell down,
for one cdl left, and [ T ] for onecell up. Make cdll B1 active, i.e. thefirst cell in
column B:

Move the highlighting two cells up with two applications of [ T ].

B € Ell B IC B |

Enter the numbers 8, 100, 12, and 5 into the first four cells of column B. An input also can be
concluded with the up arrow key [ T ] or the down arrow key [ { J:

Type 8 [ 1] Type: 100 (1 ]12[1]5[1]
B @ D | B @ D |
1 8 1 8
3 3 100
7 7 12
5

Make the cdlsin the third column, C, be the sums of the respective cdlsin thefirst two col-
umns. Because this should be true for all cells of C, you can make this a column definition. To
enter a column definition, highlight the gray cell between the column labe C and thefirst col-
umn cdl, i.e. cel C1. This gray-shaded row is called the ¢ (diamond) row, becauseit is labd-
edwitha ‘e’ at its left end.
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Use the arrow keys to highlight the cdll in the ¢ (diamond) row of column C.

A

*

B

C

D

E

F

G

12

1
9

1
2

8
10N

Column C should be the sum of columns A and B. Because TI-Nspire does not distinguish

between upper and lower case letters, this can be entered as follows:

Type =a+b

b3

A B C D E F G
. =a+b|
1 1 8
3 2 100
Conclude the input with [ «'].
Syntax Error in Column: ¢

Dimension mismatch

Two of more arguments must hawve matching
dimensions, For example [1, 2]+[1,2,3] is a
dimension mismatch.

Oops — the result is an error message telling you that the two columns that you wanted to add
don’t have the same length and therefore the operation cannot be performed. Make the two
columns equally long by ddeting the fourth eement of column B. (Alternatively you could
enter azerointo A4.) Before doing so, get rid of the error message. Y ou could delete the con-
tents of B4 despite the error message, but use this opportunity to learn more about TI1-Nspire:

Quit the error message by clicking or by applying the ‘Enter’ -key [« ].

A

B

C
=a[]+b[]

D

E

F

G

oW k= e

I;

=W | =

ERR

100
12

HERR
#ERR

HERR
#EDR

[

The cdls of the third column are all filled with an error message now.

Use the general Undo command from TI-Nspire' s Command Toolbar to undo the last step, i.e.

the step that led to the error message:
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Click on the Command Toolbar’s Undo button .

El [ B E IE & g
el ]

1 8

3 100

7 12

5
v

| =al e[ 1]

The contents of the cedls of column C disappeared, but the definition in the ¢ row is still there
(asyou can also seein the status line). If now you would try to highlight cell B4 as a prepara-
tion for deletion, TI-Nspire would again take the definition for column C and the same error
message would occur. The Undo button has undone only the very last keystroke, which was
the ‘ Enter’ -key with which the column definition was entered. Apply Undo again to take back
the entire column declaration — key by key:

B € CHE B € CHl

= a+| |
1 3 1 3

Now you are ready to highlight cell B4 for deletion. Y ou can use the arrow keys or just click
into the cel:

Point at cell B4, and then click the left mouse button.
Ddete the contents of the cell by using the keyboard's [De1 ] key or the Command

Toolbar’s Delete button [#|.

B IC B | [F € B | [ € B |
|

8 8 8
100 100 100
12 12 12
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Add the two columns:
Highlight the ¢ cdl of column C. Type =a+b

B € CHE B IC B |

=a+b|

1 8 1 8

Conclude theinput.

B I B E B & 3
=a[]+b[]

1 8 9

3 100 103

7 12 19

Assume that you want to make a column wider or smaller. There are two methods for that.
One method is to use the mouse.

In the column label row move the mouse pointer above the vertical line separating
columns A and B.

=a(]+b(] =a(]+b(]

The mouse pointer turns into a blue vertical bar with a black double-headed arrow perpendicu-
lar toit.

Click and hold the left mouse button (this highlights the entire column A), and then move
the mouse, and with it the column border, to the |eft. Reease the mouse button when
column A has the desired width.

Note the contents of the ¢ cdll of column C, whichis: ‘=a[]+b[]’. What looks like rectangles
nextto‘a’ and ‘b’ actually are pairs of square brackets — an opening sgquare bracket and a clo-
sing square bracket with nothing in between. While you can enter areference to column A by
simply typing ‘a’, TI-Nspire displays it in standardized notation as ‘a[]’ to avoid potential con-
flicts with objects from other TI-Nspire applications that might have the name‘a’.

When a column is highlighted, such as now, applying the left and right arrow keys moves the
column highlighting to the Ieft or the right column, respectively.
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Highlight column B with [ = ].

Y ou can highlight multiple adjacent columns by combining the arrow key with the shift key

[e].

Highlight column A in addition to column B by holding down the shift key [« ], and then,
with this key depressed, apply [« ].

] E G & E

Highlight column D by clicking on its labd:
Move the mouse pointer over the column labe ‘D’, and then click the left mouse button.

—r

Highlight cdll A1 ...
... by clicking into it.

You can extend the highlighting to neighboring cells using the same technique as with
columns. Highlight B1 in addition to A1:

Press and hold [« ], and then use [ = J.
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Extend the highlighting to also include A2 and B2:
Pressand hold ¢ ], andthenuse [ { ].

All these sdlections also can be made with the mouse using the usual click-hold-drag method
common to most Windows programs.

Changethevaluein cdl A2:

Highlight cell A2. Type 25 Conclude with [ «'].
€ I I [ c 8
=a[l+b[] =a[J+b[] =a[]+b[]
1 8 9 1 8 9 1 8 9
X 3 100 103 29] 100 103 25 100 125

Note that the contents of cell C2, which is defined as the sum of (the contents of) cell A2 and
(the contents of) cell B2, was updated automatically. Every update of a cell causes a complete
recalculation of the entire matrix of cells.

Declare column D to hold the first five integer squares. Use the Sequence wizard for this:
Highlight the ¢ cdl of column D.

& B E E G =

=a[l+b[] L3
1 8 9

Open the Data menu by clicking on .
Invoke the Generate Sequence command by clicking the command name.

Sequence

@ Formula: uin)=

Generate Sequence

Initial Terms:
Data Capture 4
P hax Mo, Terms: 255
Ceiling Value:
Clear Data

This dialog has four input fieds. Thefirst input field, the Formula, and the second input field,
the Initial Terms, are compulsory. In addition you have to specify either the third input fied,
the maximum number of terms, Max No. Terms (which is prefilled with 255), or the fourth
input field, the Ceiling Value. The production of the sequence will stop when it has reached
the Ceiling Value or when it has as many as Max No. Terms eements, whichever comes first.
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An expression for generating squares is n?. The first square should be the square of 1, there-
fore choose a starting value of 1. Finally change the number of terms from 255 to 5:

Type n"2 (5] 1 (5] Type 5
Sequence Sequence Sequence
Formula: uin)= |n"2 Formula: u(n= n"2 Formula: uin)= |n"2
Initial Terms: 1| Initial Terms: 1 Initial Terms: 1
Wlax Mo, Terms: 255 Max No. Terms: 255| Wlax Mo, Terms: 5
Ceiling Walue: Ceiling Walue: Ceiling Walue:

Conclude the input with or by clickingon [ 0K _].

& Bl E G E B
=a[+b] |=seqn(n®
1 8 9 1.
25 100 125 4
7 12 19 9
16
25
v
D =segn(n2, '[ 1 },5)

g

The name of this application, Lists& Spreadsheet, suggests that it has two aspects. So far we
looked at the aspect belonging to thefirst part of this name. Technically, each columnisalist,
so what you did was similar to what you can doin a List Editor onaTI-89, T1-92 or Voyage
200 handheld. Lists can also be used in the other TI-Nspire applications. In other applications
lists are enclosed within curly braces. Consult the* Introduction to the Calculator” and the
“ Introduction to Combining TI-Nspire Applications’ for more.

g
The second name of this application, Spreadsheet, suggests that you can use this application
the same way one uses standard spreadsheet products such as Microsoft™ Exce ™. Next learn
how to useit like a standard spreadshest.

Enter numbers 1, 4, and 7 into the first column, and then highlight cell B1.

B € B E [P EHE|
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Define (the contents of) cell B1 to be one more than (the contents of) cell Al.

Type =al+1 Conclude with [ «'].
N=ail M =ai+1 1 2
4 4 4
7 7 7

Asis customary in standard spreadsheet programs, you could click on cdl Al instead of
typing ‘al’.

This dependency of B1 on A1 can be extended to cdlls B2 and B3. In other words, the
definition of B1 can be transferred to B2 and B3.

Highlight the cell whose definition you want to transfer, i.e. highlight B1.

B € B E [F & 2

1 N
4
7

Open the Data menu, and then select the Fill Down command.

Genergte Sequence

Data Capture » 1 2
Fill Doty [%

4

7

This adds a dashed rectangle to the solid rectangle indicating the sdection of cell B1.
Extend the dashed rectangle to include B2 and B3 by applying [ 1 ] two times.

B E B E [F & o
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Conclude with [« ].
B C B B & & 2

1
4
7

At first glanceit appears asif defining column B to be “column A plus 1”7, entered as ‘=a+1’
into the ¢-cdll of column B, would have produced the same result. However, the two methods
are different. A column definition would apply to all cellsin the column, i.e. also to cells B4,
B5, .... Thedefinition transfer you did with the Fill Down command applies only to the cdls
that you chose for the transfer.

Suppose that you entered a value into cel A4. With a column definition cell B4 automatically
would be filled according to the column definition. With a cell definition such as above, B4
would remain empty until you apply the Fill Down command (again) to transfer the definition
from B3 to B4.

TheFill Down command has another useful property. Suppose you want to enter the first five
odd numbers.

Enter 1, 3, and 5 into cels C1, C2, and C3, respectively, and then highlight all three cdlls.
B - F P

Apply the Data>Fill Down command to extend the definition to the next two cdls.

F F ¥ F F F| F F F

Thefirst three numbers suffice to describe the pattern (of an arithmetic sequence). The differ-
ence between the second and the first number is the same as the difference between the third
and the second number. The Fill Down command recognizes the pattern and then applies it to
thefollowing cdls.



68 Introduction to Lists& Spreadsheet

Many built-in functions are available. Proceed as follows to write the arithmetic mean of the
elements of column A into D1. The function for computing the arithmetic mean is ‘mean’. It
takes as an argument arange of cdls, written as ‘first cdl’, then a colon, and then * second
cdl’.

Highlight D1. Type =mean(al:a3)
B C D E B C D E
1 2 1 *m[a?:aﬁ)
3 5 3
5 5
7 7
D1 =rneanfa I:a_?)

Cdl D1 istoo narrow for the entire input string, but you can seeits echo in the status line.
Conclude theinput.

A B C D E F B 2
*
1 1 2 1 4
2 4 3
3 7
Z

An alternative to using the Lists& Spreadsheet application’s statistics commandsis to usethe
Data& Statistics application, which also offers its own graphical representation features. The
Lists& Spreadsheet application’s Data>Quick Graph command is a shortcut to producing a data
plot with the Data& Statistics application. Find out more about this in the “ Introduction to
Data&Satistics” .

g
Conclude this chapter by exiting TI-Nspire. The Exit command can be found in the File menu.
Exit TI-Nspire using the File>Exit command.

Save Document

. ?‘J} Yfou have unsaved content in Document1. Do you want to save before this document is closed?

[ Yes l[ Mo HCanceI]

TI1-Nspire asks if the yet unnamed document should be saved.
To exit without saving sdect [ No .



| ntr oduction to Notes

This chapter is an introduction to using the Notes application of TI-Nspire CAS. It will get
you started and you will learn the routine use of this application independent of any other Tl-
Nspire CAS applications.

N

TI-Mspire CAS

Start TI-Nspire CAS. Move the mouse pointer into the application window, and then click
any of the two mouse buttons.
=4 Document1 - TI-Mspire CAS - [|O m

Fle Edit Wiew Insert Tools Help
[ o o Y 3 raveievour - mee - [ var [ oo {3 By 8] 4 P revautorea

w Problem 1

1.1

Add Calculator

Add Graphs & Geometry
! Add Lists & Spreadsheet
Add Motes

Add Data & Statistics

Click here to add an application

Sdlect Add Notes by clicking the left mouse button on that text line.
' Problem 1 57 -

This changes the appearance of the application window, which now shows a blinking cursor in
the upper left corner. Above the application window there are four buttons in the Notes

Toolbar.
Start writing:
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Type This is the Notes application in standard mode.

|Thi5 is the Notes application in standard mode.| |

As with most word processors the * Enter’ -key starts a new paragraph:

Start a new paragraph by pressing the ‘ Enter’-key [+ ].

This is the Notes application in standard mode,

Enter the following paragraph, finishing with [« ].

You can write text and use basic editing features such as
bold, underling, italics, subscript, and superscript.

Make theword ‘bold’ bold. Start with highlighting this word. Use standard Windows tech-
niques such as double-clicking for highlighting a word and triple-clicking for highlighting a
paragraph.

Double click on theword ‘bold'.

This is the Notes application in standard mode,
You can write text and use basic editing features such as
sfellsll LiNnclerline, italics, subscript, and superscript.

Open the Format menu by clicking on .

Bald

Italic

This is Underling tion in standard mode.

You car se basic editing features such as
Subscript i . d ]

w ur Ubscript, and superscript,
Superscript

There are five commands in this menu for formatting text.
Make the highlighted word bold by clicking on the command name Bold (El).

This is the Notes application in standard mode,
You can write text and use basic editing features such as
m underline, italics, subscript, and superscript.

Remove the highlighting by clicking somewhere else.

This is the Notes application in standard mode,
You can write text and use basic editing features such as
bold, underline, italics,| subscript, and superscript.

Next underline the word ‘underling :
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Highlight the word ‘underling by double-clicking it. Underline it by applying the com-

mand Format>Underline ), and then remove the highlighting by clicking somewhere
dse

This is the Notes application in standard mode,
You can write text and use basic editing features such as
bold, underline, italics, subscript, and superscript.

Note that when you use double-clicking to highlight a word, a comma following the word will
be highlighted too. Therefore the comma also was underlined. (In fact, in the previous step
you also made the comma following the word ‘bold’ bold.) Proceed as follows to remove the
underlining from the comma:

Put the cursor next to the comma.

This is the Notes application in standard mode,

You can write text and use basic editing features such as
bold, underline,italics, subscript, and superscript.

Highlight the comma with (o ]+« ].

This is the Notes application in standard mode,

You can write text and use basic editing features such as
bold, underline! italics, subscript, and superscript.

The command that you used for underlining is actually a toggle switch, i.e. it lets you toggle
between underlined and not underlined. The sameis true for the other four commands in the
Format menu. Therefore, remove the underlining from the comma with the command you
used for underlining it:

Apply the command Format>Underline, and then remove the highlighting.

You can write text and use basic editing features such as
bold, underline, italics, subscript, and superscript.

Make theword ‘italics’ italics:
Highlight as appropriate, and then use the Format>Italic command.

You can write text and use basic editing features such as
bold, underline, itafics, subscript, and superscript,

Turn thethreeletters ‘sub’ from ‘subscript’ into a subscript and the five letters ‘ super’ from

‘superscript’ into a superscript:

Highlight the respective letters, and then apply Format>Subscript and
Format>Superscript, respectively.

This is the Notes application in standard mode,

You can write text and use basic editing features such as

super

bold, underline, italics,  script, and script.
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There are geometric shape symbols for triangles, vectors, etc. available for your texts. Learn
here how to use them.

Put the cursor at the beginning of a potential new paragraph by clicking somewherein the
empty space below the text.

This is the Notes application in standard mode,

You can write text and use basic editing features such as

bold, underline, italics, script, and *“P<"

Enter the following paragraph, using at the end.

You can also enter geometric shape symbols for angles
ABC, triangles RST, lines NM, vectors PQ, and others.

script.

and then open the Shape submenu.

Math Expression Box (Chrbb)
Shape » %Angle
Triangle
m Corment _ !
U CanTwiile [ext anu use vasic| -8
Line
hledl indarline #all crrint

Apply the Angle command.

You can also enter geometric shape symbols for angles
i/ I8 8 triangles R5T, lines NM, vectors FQ, and others.

An angle symbol was inserted before ABC.
Remove the highlighting with [ = ].

You can also enter geometric shape symbols for angles
./_ABCL triangles RST, lines MM, vectors PQ, and others,

Put the cursor between ‘B’ and ‘C'.

You can also enter geometric shape symbols for angles
L AB[C, triangles RST, lines NM, vectors PQ, and others.

The Angle command turned the three letters ABC and the angle symboal into a group. When
the cursor isinside such a group, the group property is indicated by delimiting dotted square
brackets.

Apply the above procedure for making RST atriangle, NM aline, and PQ a vector:

Use Insert>Shape>Triangle to make RST atriangle.
UseInsert>Shape>Line to make NM aline
Use Insert>Shape>Vector to make PQ a vector.



Quick Start Guide — TI-Nspire CAS Software 73

“You can also enter geometric shape symbols for angles

L ABC, triangles ARST, lines W vectors @ and
others,

g

Y ou can enter mathematical expressions the same way you would enter them in the Calculator
application by using the Expression Box command. This is comparable to using an equation
editor within a text processing program.

Enter the following text, including a space after the colon:

A mathematical expression: |

Apply the Insert>Expression Box command.

-

Math Expression Box (Ctri+h)
& . —=
Shiape |A mathematical expression; [

As you can seefromthemenu, [Ctr1]+(M] isahot key for inserting an expression box. An-
other alternative is the context menu that you can open by clicking the right mouse button.

Within this expression box, which is denoted by a black dashed rectangle within a red dotted
rectangle, the same rules apply as in the Calculator application. Consult the “ Introduction to
the Calculator” to learn more about how to enter expressions into an Expression Box.

Enter the expression 3* +sin(z/4):

Type ‘3’ followed by the exponentiation operator '’ followed by ‘4",

A mathematical expression: 34J

The exponentiation operator switched on exponentiation/superscript mode.
Type +

4|

A mathematical expression: 3

Oaops! We don't want the plus operator to be in the exponent. Deleteit, exit the exponentia-

tion/superscript mode with the right arrow key or the tab-key, and then continue entering the

expression.

Ddete the plus symbol with the backspace key , and then use the right arrow key
to exit exponentiation mode.

Within an expression box variables are displayed in italics. Built-in and user-defined functions
are recognized automatically and they are not displayed in italics so that they can be more
easily distinguished from variables. Therefore ‘si’ was in italics until the letter ‘n’ was added.
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Type an opening parenthesis.  (

A mathematical expression: 34+sin(h

A closing parenthesis was included automatically.

Next you need a source for the symbol for pi. Pi can be obtained from the Symbols Toolbar,
—
which is accessed via the Command Toolbar’ s button . You could also simply write ‘pi’.

Display the Symbols Toolbar by clicking on E

ezEwe—>b°ﬁx

rlof =2l =s]|=]|2

I AR

Insert pi by clicking on the button BN in the upper |&ft corner.

A mathematical expression: 34+sin(gb

Type /4

A mathematical expression: 34

Use theright arrow key (or type a closing parenthesis) to get to the end of the expression.

Exit the expression box with another application of the right arrow key. (You can also exit
an expression box with (ESC].)

A mathematical expression: 34+sin(m’4ﬂ

Thered dotted rectangle has disappeared. Now cursor control again is within normal text.
An expression box can be evaluated.
Highlight the expression box.

4

+sinl/4)

A mathematical expression: §

Make sure the entire box is highlighted, otherwise only the highlighted portion will be evalu-
ated.

Open the Actions menu by clicking on .
% Ewvaluate Selection
-
[Adl
Thefirst command evaluates the highlighted (sub-)expression.

Choose the Evaluate Selection command.

A mathematical expression:
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Theresult of the evaluation replaced the original expression. If you want to see both, i.e. the
expression and the result, then you should make a copy of the expression before evaluating it.
Doit:

Undo the evaluation by clicking the Command Toolbar’s Undo button .
Copy the (highlighted) expression box into the clipboard with Edit>Copy.

’ II' 'II
A mathematical expression: E!-4+sin|§‘
II_ . _II

Click right of the expression box to remove the highlighting.

!
A mathematical expression: 34+sin(£J T

................... 4]

Thered dotted rectangle around the expression is still there, so obviously the cursor is still
inside the expression box. Y ou need to exit the expression box:

Exit the expression box with [ESC].

A mathematical expression: 3%4sin E ‘
Type an equal sign, ‘=", and then paste a copy of the expression box with Edit>Paste.
A mathematical expression: 3%4sin E =34+Sm(§‘

Evaluate the copy of the expression box, this time without highlighting the expression. It
suffices for the cursor to be within the expression box, asisindicated by the red rectangle.

Apply the Actions>Evaluate Selection command.

) J
1] B

The Evaluate Selection command also can evaluate sdlections outside an expression box.
Enter a new paragraph with the following text:
This is simple text with the string 1+3"4,

Highlight ‘1+374", ...

4

A mathematical expression: 3%+sin

This is simple text with the string

... and then apply the Actions>Evaluate Selection command.

This is simple text with the string @

g
Conclude this chapter by exiting TI-Nspire. The Exit command can be found in the File menu.
Exit TI-Nspire using the File>Exit command.
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| ntroduction to Data & Statistics

This chapter is an introduction to the Data& Statistics application of TI-Nspire. It will get you
started and you will learn the routine use of this application.

Dy

TI-M=pire

Start TI-Nspire. Move the mouse pointer into the work area, and then click any of the two
mouse buttons.

= Document - TI-Nspire CAS

99 [=1 %
Fle Edt View Insst Tooks Help
D =N é’f; e YRS x Page Layout ~ Tnsert = 5] var L] neﬁ \ul{:% [Z 4 b reoaurorea

w Problem 1

1.1

Add Calculatar

Add Graphs & Geometry
1

Add Lists & Spreadshest
Add Motes

[ Data & Statistics
Click here to add an application

Sdect Add Data&Statistics by clicking the left mouse button on that text line.
w Prablem 1 IE

11

dd variable

Mo lists in this problem

Click to

Click to add variable

This changes the appearance of the work area, which now shows an empty page with a hori-
zontal axis and a vertical axis, both of them with aninvitation to ‘Click to add variable’, and

thetext ‘No lists in this problem’ in the center of the page. Above the work area there are four
buttons that together make the Data& Statistics Toolbar.

Click at thevertical axis' text ‘Click to add variable’.

<none>
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A sdlection menu appears with the (low contrast) text ‘<none>’ as an indication that thereis
no data available.

Data for the Data& Statistics application must be generated by another application. The Data&
Statistics application requires data in form of lists, therefore the “maost natural” companion
application is the Lists& Spreadsheet application. Therefore consult the* Introduction to
Lists& Spreadsheet” before proceeding further in this Data& Statistics chapter.

Undo the introduction of a Data& Statistics application and start with a Lists& Spreadsheet

application instead. Enter a data set, and then use the Lists& Spreadsheet Quick Graph
command to add a Data& Statistics window:

Apply the Undo button , and then insert a Lists& Spreadsheet application.

A B C D E F

3

I

Click here to add an application

W o~ AW h = e

€

B

Enter the following sample data:

EnterintocolumnA: 1 (<] 2 [«]3(<]4(+]5[S]
Enter intocolumnB: 2 [¢]3 (<] 2 [«<])8[«]9([+]

A B C B E F Al

+*

L2 I S S R R
[ o T e
W | Qo k| R

B
Produce a scatter plot of this data set:
Open the Data menu, and then invoke the Quick Graph command.

%
Ge

erate Sequence

Data Capture ]
Fill Dowen

The Quick Graph command is dimmed. It is only available when the column has a name. The
column labels A and B do not suffice for this purpose. Use names ‘ca’ and ‘cb’:
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Exit with [ESC].

Click into the name field of column A, and then type: ca (5]

ca

Enter, into the name fied of column B, the name cb

ca ch ca

.cb

1 2 1

2

Highlight B1, and then invoke the Data>Quick Graph command.

Thework area now is split into two halves, one for the spreadsheet and one for graphics,
which, infact, is the Data& Statistics application. The Data& Statistics window contains a dot
plot of the data from column cb, as you can see from the column name, cb, below the horizon-
tal axis. Thereason it used cb is, that a cell from cb was highlighted when the Quick Graph
command was invoked. The Lists& Spreadsheet Toolbar was replaced by the Data& Statistics
Toolbar. You can switch between these two windows by clicking into the one you want to
make active. The active window has a darker border.

Make the spreadsheet active by clicking into the left window.
Change back to the Data& Statistics application by clicking into the right window.

B B b8 X B "

Q
R

234567 8¢9
cb

El & M E

o
B

2 34567 89
cb
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There are alternative options for displaying the data of column B/cb. Find these alternatives in

the Plot Type menu:

Open the Plot Type menu by clicking on . Invoke the Box Plot command.

Aca Blcp € 3
gENEE
u 2 2 3
Elox Plt [ 3 3 5 B
Histogram 4 4 8
Mormal Probahility Plot 5 5 9
6
[ 7
M 8 T T T T T T T T
= |B|Cb 2 3 4 SCbB 7 8 9
Next try Plot Type>Histogram. Finally go back to Plot Type>Dot Plot.
A ca 8 ch € 3 A ca 8 ch € 3
* 29 *
1 1 2 1 1 2
2 2 3 2 2 3
3 3 2 = 3 3 2
4 4 8 N 4 4 8
5 5 9 5 5 9
53 53
7 7 o
8 O T T T T 8 Q Q T T T T Q Q
‘Ble 1 3 SCb 7 8 ‘Ble 2 3 4 5Cb6 7 8 8

Y ou can change the scale of the plot with the mouse. Grab the axis, and then moveiit:

Move the mouse pointer to the left end of the horizontal axis until it turnsinto a blue
vertical bar with a double-headed arrow perpendicular to it. Click and hold the left mouse
button. With the mouse button depressed, drag the axis dlightly to theright.

o O

I[:ljll[:l:}l I I ||::|:]I|::|::I 'l::l:jl{:':}l'|'IC|::I|::'::I

t3 4 5 6 7 8 9 0 29 4 8
ch ch

This changes the scale factor. Similarly you could grab the right end of the horizontal axis and

moveit. You can also shift the axis without changing the scale:

Move the mouse pointer to the center of the horizontal axis until it turnsinto a four-
headed arrow. Click and hold the left mouse button. With the mouse button depressed,

drag the axis dightly to the l&ft.

O
0

0

0 2
ch

8

This performed a horizontal shift of the graph. Y ou also can grab and move points:
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Point at the rightmost point.

Click on it, and then hold the (Ieft) mouse button.

O
II::':]II:-I-‘:I T 1T T 1

1 3 5
ch

o&’

1 3 5
ch

7 9

Clicking on the point changed its color from gray to red. Holding the mouse button depressed
displays the numeric value that this point represents.

Grab the point, and then move it to the | &ft.

5 5 5.087
6
7
] 5,087
8 gy o & 0o
B 13 5,7 9

The value changes as the point takes a new position — and this change is also performed in the

respective spreadsheet cell.

Y ou can select and move groups of points. Add a point to your selection by clicking on it:
Click on the now rightmost point. Moveit to the right.

4 4 8377

5 5| 5.464

6

7

| Se o &7
BE 13 5, 7 9

Both points are red now and both points move (in paralld). The changes are also reflected in

the spreadshest.
Unsdect both (i.e. all) points by clicking into ‘empty space' .
Qa &
I {:':) I[:-I_‘:I T Ill:::II I 'O I
1 3 5 7 9
ch

Now all five points are gray again. You can display the value (coordinate) of any position
along the axis by clicking and holding the left mouse button.

Click and hold the left mouse button where thereis no point.

O
S0 o *®*%

T |
1 3 5 7 g
ch
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Make arestart so that you can produce the scatter plot:
Open the Plot Properties menu. Select the Clear All command.
Alca Blch c Caption: ca

: o1

1o 1 2 L

L 3 3 2 5

Remowe X Wariable 4 4 8377 " O 5

Add\/\/arlame 5 5 5464 t

- 5

Furce Categorical X 7 o3 Q4

] - U

@Cleaf*\“ ls | B5 |5-464 Click to add variable

The data points that you now seein the right window are a graphic representation of the first
component (‘Caption: Ca") of the five data sets — but without reference to a coordinate system.
Thetwo text lines ‘Click to add variable’ indicate that you may select data for the two axes.

Click on thetext ‘Click to add variable’ below the horizontal axis.

1
Click to add .-:1||5]:-|.e

A sdection menu displays with all lists currently availablein TI-Nspire.

Choose ca.

1 I [
Click to add variable [%u ca
{4 cb

0 0 0 ¢ o
1.0 20 30 40 50
cl

Thisisadot plot of thevaluesin column ca (= column A).

Move the mouse |eft of the vertical axis (until arectangle appears). Click the left mouse
button to display the selection menu, and then choose cb from there.

0
[¥]

Cd

kﬂcb
@ Q. L Q 0
10 20 30 40 50

8.0+
6.5
5.0+

3.5

2.0+

o
o

0]

0]

L L A
1.0 20 3.0 40 50
or=]

Thisis a scatter plot of the datain columns ca and cb.

Conclude this chapter by exiting TI-Nspire. The Exit command can be found in the File menu.

Exit TI-Nspire using the File>Exit command.



I ntroduction to Combining
TI1-Nspire CAS Applications— Part 1

This and the next chapter are an introduction to combining applications of TI-Nspire CAS.
The seamless integration of key technologies such as computer algebra, graphing, interactive
geometry, and spreadsheet technology is one of the major strengths of TI-Nspire CAS. The
individual technologies have been on the market for many years and have been tested exten-
sively in the classroom. A lot of literature is available on that and for each of these technolo-
gies thereis strong evidence that their proper integration into teaching and learning is benefi-
cial for students. TI-Nspire CAS integrates all of these technologies into a powerful mathema-
tics teaching and learning environment. This integration of well established technologies into
onetool is a quantum leap and takes us into a new dimension of supporting students in under-
standing and learning mathematics.

This text will get you started and you will learn the routine use of combining the power of the
individual applications of TI-Nspire CAS. It is assumed that you are familiar with using each
individual application to the extent explained in the chapters “ Introduction to the Calculator” ,

“Introduction to Graphing”, “ Introduction to Interactive Geometry” , and “ Introduction to
Lists& Soreadsheet” .

Basics

N

TI-Mspire CAS

Start TI-Nspire CAS.
=4 Document1 - TI-Hspire CAS E]@

File Edit WYiew Insert Tools Help

LEE S 9 ¢ ¥ B 03 rocioon- me - [5F] var [[Joof {3 By B 4 b reoavorea

w Problem 1

1.1

X Add Calculator
Add Graphs & Geometry
Add Lists & Spreadsheet
Add Notes

Add Data & Statistics

Click here to add an application

A page can be split into up to four subpages. Use the Insert>Layout command for this, which
opens a submenu with a total of eight options. Look at these options:



84 Introduction to Combining TI-Nspire CAS Applications— Part 1

Invoke Insert>Layout.

Insert  Tools Help
DLayuut % ]

E_ Problem
Page Chrl+I

Calculator

Graphs & Geometry
Lists & Spreadsheet
II' Motes

Thefirst choice, afull page, is dimmed, because the current pageis afull (i.e. unsplit) page.
The next two options are a vertical and a horizontal split into two subpages. The next four
options are different splits into three subpages. The last option is a split into four subpages.

HEHBEEBEHADHSE

Perform aleft-right split into two subpages by choosing the second option i

Click here to add an application Click here to add an application

Make the left half a Calculator page and the right half a Graphing page:

Click into the left half, and then choose Add Calculator.
Click into theright half, and then choose Add Graphs&Geometry.

Add Calculator
wdd Graphs & Geametry
Adil Lists & Spreadsheet
Add Motes
Add Data & Statistics 2
Click here to add an application

0/99 0/99 filx A

In the Graphing window’s entry line define f7 as x*:

Click into the function editor entry line, and then enter:  x"2

>
2
f1 (IJ='(’2
) 2
e A 5 :

Look at f1in the Calculator:
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Make the Calculator window active, and then enter:  f1(x)

f(x) Fiix) .
Use the Calculator to define function f2:
In the Calculator enter:  f2(x):=x+10
Filx) X2 ’
2 =10 Done f1 (x):r2
\
2
2
2199 = W
M ake the Graphing window active by clicking into it.
£3(x)] A
Scroll to f2 with [ 1 ].
f2(x)=x+1 O| A

Thetext cursor at the expression’s end indicates that you can edit the expression — or you can

enter it for plotting:

Plot the graph of 2 by pressing [« ].

£1(x)=x 2

f2(x)=x+10

Currently each of the two applications uses exactly half of the work area. This can be changed

by moving the line separating the two windows.
M ove the mouse pointer above the window separation line until the pointer turnsinto a

blue vertical bar with a black double-headed arrow perpendicular to it. Click and hold the

left mouse button, and then move the mouse and with it the separation line to the l&ft.

fZ(I) e
f?(x)::x+10

Done

>

f1 (I)=3(2

<]

2/99

Filx)

J[2

Done

f?(r) =x+10

5

f1 (x):x2

£2(x)=x+10

299

f2(x)=x+10
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g

Look at the preview pane and learn what you can do there:

Sdect the one (and only) page by clicking onit.

b Problam 1

In the preview pane the selection of a pageis indicated by a blue rectangle around the page.
Copy the sdlected page into the clipboard with [Ctr1]+(C], and then pasteit with

[Ctr1]+[v].

w Problem 1

k=i

] ]

This doubled the page. Y ou can apply this techniqueto “freeze’ the current state of apageasa
backup before you use one of the two copies to do more investigations. If you are happy with
the result of the experiments, delete the backup copy. Otherwise delete the experimental copy.

Currently thefocusis in the preview pane. Here you can sdect a page by clicking on it. But
you don't haveto bein the preview pane for changing pages. If focus is in the work area, the
buttons ¥ | and | 4] or the key combinations [Ctr1]+[—= ] and (Ctr1]+[ « ] let you changeto
the next and the previous page, respectively.

Y ou can collapse and expand the page preview for a problem by clicking on ‘Problem n’ or
by using the commands View>Collapse All and View>Expand All, respectively.

Doubleclick on ‘Problem 1°.

Doubleclick on ‘Problem 1°.

h

(&)

Ddete either copy of your duplicate pages:
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Click on the upper page, and then click on the Command Toolbar’ s button g to deteit.
= Document1 - T-Nspire CAS M=%

File Edit Wew Insert Tools Help

D =E Q’?‘,, Ly Bl 4 Lﬁ o] x Page Layout ~ Tnsert = (5] var L] Wﬁ \-|{: Eﬁ B 4 b recaororea
~ Problem =
— [ s B [ (&) (X) [EBR s

it 2 \/r’ /
g

Now you have one page comprising two applications. Suppose you want to have a full page
for each application. This can be achieved as follows:

Make the Calculator window active by clicking into it, and then invoke the Edit>Select
Application command.

fiix) 2 =
=10 Done o
|—
2
x
f2(x)=x+10 7
2/99 f2lx)=x+10 |ﬁ|

The black frame around the Calculator window should be flashing now to indicate sdection.

Cut the calculator application with the Edit>Cut command (or with [Ctr1]+(x]).
-y

f1 (x)=x2

Click here to add

an application 7
F2(x)=x+10

f2{x}-x+10 B
Theentire Calculator page content now is in the clipboard.

Remove the page split: Open the View>Layout submenu. Choose the first option from
there, L.

f2(x)=x+10 85
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Insert an empty page using the Insert>Page command. o
Insert the Calculator contents with the Edit>Paste command (or with (Ctr1 ]+(Vv]).

= “ThHspire CAS 891X

Add Calewlator | [Fl e Vew Insen Toos Help

Add Graphs & Geometry UEES 9 X B @ X rew me [ Deofofi @y Bl 4 P rowmoms

:;Z ;::5& Spreadsheet w—'—m’ ‘; » [ @ [iE]

Add Data & Statistics B | Filx)

Click here to add an application ‘mlx) =0 Lone

Now you have two pages, one for each application.
Next define 3 in the Calculator page:
In the Calculator enter:  define f3(x)=5sin(x)

Defineﬁ(x)=5'sin(x) Done

Learn next how to combine two separate pages into one page that is split into two subpages.
Start by cutting the Calculator page into the clipboard:

Select the Calculator application with Edit>Select Application.
Cut the Calculator application with Edit>Cut ([Ctr1 J+(x]).

filx) 2
f?(x)::x+10 Done
Defineﬁ(x)=5'sin(1) Done

399

Click here to add an application

Make the Graphing page active by clicking on it in the preview pane.
Split the Ege horizontally by applying Insert>Layout, and then choosing the third option,

which ist—l.

¥

1 (I)=I2

=
f1 (x)=12

f2{x)=x+10

0.5

f2(x)=x+10 o

Click here to add an application
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Click into the empty lower half, and then paste the Calculator application with Edit>Paste.

7 =

Add Motes
Add Data & Statistics

Add Lists & Spreadsheet

o add an application

=
1 (x)=x2 1 (x)=x2

2 x 2 .

£2(x}=x+10 0= £2(x)=x+10 s
£2(x)=x+10 B f2(x)=xt 10 B
F1lx) 2

% Add Calculatar
Add Graphs & Geametry f2lx)=xt10 Done

Define ﬁ(x)zS'sin(x)

Done

=
3/99'

Y ou can swap applications within a split page:
Make the Calculator window active. Apply the Edit>Swap Applications command. Move

the (now) £ -shaped cursor into the other window half, and then perform the swap by
clicking the left mouse button.

g

= filx) 28
“ 5 f1(x)=t2 . f?(,r):=x+10 Done
f‘2(x):x+10 05 Defineﬁ(x)zf;'sin(x) Done
f2(x)=x+10 B o]
ff(l) 12 = =
f?(x)::erlO Done R f1(x)=r2 .
Defmeﬁ(x):s-sin(x) Done f2(x)=,r+10 G
3,9;| R(x)=x+10 A
Finally plot f3:
Click into the function editor entry line. Gotof3 with [ T J.
f4(1)=| f3(x)=5'sin(x)|
Plot f3 by pressing [« ].
k-ﬂ}u
f3lx]=E-sinlx)
(' ) f1 [x}=(xl
2 x
f2|:x:|'=.:£-i_-rlf 0 il
f4lx)= A
g

Within a problem all pages share the data. A definition made in any application applies to all
other applications in all pages within the problem.

The most flexible application for making definitions is the Calculator. There you can define
instances of all the data types that are availablein TI-Nspire CAS. The least flexible applica-
tion for defining and processing data is the Lists& Spreadsheet application.

The columns of a Lists& Spreadsheet page arelists, which in the Calculator you would enter
using curly braces (such as ‘{1,2,3,4,5}"). Each dement of a column, called a cdl, can contain
anumber, avariable, or an expression composed from numbers, variables, and functions (such



90 Introduction to Combining TI-Nspire CAS Applications— Part 1

as x+5+sin(y)). Simple assignments such as a:=5 are allowed. Lists and matrices cannot be cdll
objects.

Insert anew Calculator page, and then make the following three assignments.

aa:i={1,2345} {12345}
a:={1,357,9} {1,357}
as.=55 55

aaisalist, sothis can easily go into a column of a Lists& Spreadsheet page:
Insert a new Lists& Spreadsheet page. Typeinto the definition cdl of column A:  =aa

B & B E E & a

Conclude the input with [ «'].
El & Bl E E & g

=dd

| s | o =

Enter the second list that was defined in the Calculator, a, into the second column:
Enter into the definition cdl of column B: =a
Conflict Detected

=a.
a: Column or Variable 7

Column Reference |+

Thereis aconflict with your input ‘a’. Globally, i.e. within the problem, ‘a’ denotes a vari-
able, which contains the list {1,3,5,7,9}. Locally, i.e. within the Lists& Spreadsheet page, ‘a’
denotes the first column, which now contains thelist { 1,2,3,4,5} . The dialog requests you to
choose between one of these two meanings of ‘a’. Choose the global version:
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Open the sdlection menu, and then choose Variable Reference. Leave the dialog with

Lok .

Conflict Detected . . . . .
=aa ='a
=a, 1 1
a: Column or Variable 7 2 3
Column Reference lVI 3 3
Column Reference 4 7
| [variable Reference RL 5 9

See what happens if you make the other choice:

Enter into the definition field of column C:  =a
In the Conflict Detected dialog choose Column Reference.

Conflict Detected . . . . .
=aa =a =a[]
=& 1 1 1
a: Column orVariable 7 2 3 2
Colurmn Reference lVI 3 5 3
R e

This copied the contents of column A into column C. Note the difference in the displays of the
column definitions in the ¢ row. The apostrophein front of ‘a’ in the definition cdl of column
B identifies this as a variable reference. The pair of (opening and closing) square brackets after
‘a’ inthe definition cdl of column C identifies this as a column reference. To avoid the

Conflict Detected dialog, you can use an apostrophe or square brackets when entering an
expression in a spreadshest.

Thereis asimilar issuewith cdl definitions. Define D1 to be the same as A2:

Highlight cell D1, and then enter: =a2

B & B =l B & B =l

=aa ='a =a[] =aa ='a =a[]
1 1 1|=ad 1 1 1 2

Define D2 to be the same as A5:
Highlight cdll D2, and then enter: =a5

Conflict Detected

=ab,
. . . ' a5 : Cell or Variable 7
=aa ='g =a[] Cell Reference [Vl
1 1 1 2
e
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Now thereis another conflict, because earlier you defined a variable a5 in the Calculator.
Therefore this dialog requests you to choose between a cdll reference and a variable reference.
Choose Cell Reference.

=

B C D E

+ =323 ='a =a[]

B R —

1
2
3

Bl L) | | —

Enter, into D3: =ab5 Choose Variable Reference.
Conflict Detected

A B C D E
=ab5.

a5k CellorVariable ¥

*

=aa =3 =a[]

Cell Reference v

Cell Reference

55
|_|variable Reference [3 [ |

Ba | Lad | O | —
o | LD | 2| —

]
2
3
A

Look at the definitions of cells D2 and D3 by highlighting the cells, one after the other, and
looking into the status line.

Highlight D2. Highlight D3.
[D2]=a5 [D3| =45

Note the use of the apostrophe again to distinguish the variable reference from the cell
reference.

g

In the Notes application you can make all definitions that you can make in the Calculator. Just
open an Expression Box, enter the definition, and then evaluateit.

Insert a new Notes page, and then apply the Insert>Math Expression Box command.
Enter: define ff(x)=x+sin(x)

Make sure that the cursor is within the expression box asis indicated by the red rectangle, ...
... and then perform the Actions>Evaluate command.

define ffl:l:-.-'.:l=:-.-'+-:.in|:l:-:l:l

Note that the function name ff changed to bold, because now thisis a user-defined function
name. Check the availability of this new function in the Calculator:

Make the Calculator page active, and then enter:  ff(x)

Ae3) sin{t+3 43
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The Graphs& Geometry application has a function editor for entering and editing functions.
Using the colon separator you can perform the following trick for using the function editor
entry linefor entering any statements or commands. Perform a dummy function definition, for
example by defining the next function, 74, to be ‘false’, and then add a colon followed by, for
example, an assignment of alist to a variable. (Remember that the colon separator is used in
the Calculator to make several inputsin oneline.)

Insert a new Graphs& Geometry page, and then type ‘false : aaa:={1,1,2,3,5}'.

féﬁ(x)=false : aaa:={ 1J1,2J3,5} A

Conclude theinput.

£5x)=] A
Check if list aaa is availablein the calculator:
Change into the Calculator page, and then enter:  aaa
aaa {11,235}

This trick may be useful if you want to produce a scatter plot, for which you need lists of num-
bers, and you don’t want to open a Calculator page to define them.

g

Y ou can make assignments in a text box. Typically, this technique is used to store a measure-
ment done in the Graphing or Geometry window in a variable so that it can be used in other
applications.

M ake the Graphing page active, and then draw two points.

a '

. fpoint

05 x
0.5

Use Measurement>Length to measure the distance between these two paints.

’

466497 u

05 axis x
D5

Turn on the Pointer tool, and then sdect the measurement.

text
L6647y
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Prepare for storing this measurement in a variable by using the Tools>Variables command
or clicking on the variables button .
Store Var%

Link Ta: ¥

Choose Store Var.

. @ = 466497 u

Thetext box with the measurement now shows an assignment operation with a suggested
variable name var. Change the variable name to bb:

Type: bb Conclude with [ «'].

. bb = 466497 u . bb=4.66497 u

Check if bb isavailable in the calculator:
Change into the Calculator page, and then enter:  bb

bb 466497

Moving one of the two points will change the distance between the two points.
Change into the Graphing page. Grab a point, and then moveit.

&1
. bb=357781 u

In the Calculator page enter: bb

bb 357781

You can also do it the other way round, so that a value saved in the Calculator controls a
length in the Graphing or Geometry window.

Change into the Graphing page, and then draw aray.

ray
k

Put a number into a text box, ...

N2

... and then transfer it onto the ray using the Construction>Measurement Transfer
command.

~ number o

,
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Next define avariablein the Calculator:
Change into the Calculator page, and then enter:  contr:=2

conir=2 2

Link the number in the Graphing window to this variable:
In the Graphing page turn on the Pointer tool, and then seect the number.

text
E
A

Click on the variables button @ open the Link To submenu, and then sdlect contr.

Stare Var

Link To: » [z as
Pzl bk contr=2

% “1; contr
The number in the text box was changed to the value that you assigned to contr in the
Calculator.

In the Calculator page change the value of contr by entering: contr:=9

conir=9 9

Look at the effect of this in the Graphing page.

contr=9

Conclude thisfirst round of examples by exiting TI-Nspire:

Exit TI-Nspire without saving.

Calculator & Graphing

At the end of the“ Introduction to the Calculator” you computed a linear regression without
being able to visualize the result. Learn here how to use the Graphing application to overcome
this.

Start TI-Nspire CAS, add a Calculator page, and then enter alist of x-values and a list of
y-values as shown in the picture.

lisa={1,2,3,45} {12345}
listy:={0.5,2,2.5,3,6 } {05,22536}

Compute alinear regression for this data set:
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Apply Statistics>Stat Calculations>Linear Regression (mx+b).
In the Linear Regression dialog chooselistx for X List and listy for Y List.

~ A16 Linear Regression (mx+h (2]
] — X
Stat Calculations. .. »  One-‘ariable Statistics . -
) - H List [listx v
Stat Results Two—"/ariahle Statistics
List Math »  LineapEegression (mx+h) Y List ligtyl w
i i » Linear Regression (a+hbx
List Operations 4 ek Save RegEqgn to: [f1 v
Distributions. .. ¥ Median-Median Line
Confidence Intervals... »)  Quadratic Regression Freguency List: |1 v
Stat Tests. . »  Cubic Regression Category List: -
Quartic Regression
Power Regression Include Categories: »
Exponential Regression - -
QK Caniel
Logatithmic Regression -

Note that the third input field, Save RegEqn to, specifies where the resulting regression line
will be saved. The dialog automatically suggests the next available function from the
Graphing application’s function editor. Hereit is 1.

L eave the dialog with [_0K_].

LinReghtx listx, listy,1: CopyVar stat.RegEqgn f1: stat.vesults

[ 'Titel"  "Lineare Fegression (mx+b)“-
"FegEqn" "m¥x+b"

"m" 1.2

"b" -0.8

"2 0.883436

"r" 0.939913
| "Resid" "L

Produce a graphic representation of the data set and the regression line:

Add a Graphs& Geometry page, and then prepare for entering a scatter plot by applying
the Graph Type>Scatter Plot command.

¥

a5 x

sI xe| -] Ve\ vl |A

The function editor entry line for scatter plots offers two sdection menus — one for the vertical
coordinate x and one for the vertical coordinatey.
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Open the sdection menu for x.

51 X€|  {edlishx s -
4 tisty

4 stat freqreg

f

>

it stat xreg

i
i
f stat resid
1
i

it statyreg

The menu lists all variables that qualify as an input for a scatter plot, i.e. al lists. listx and listy
are the two lists you entered. The four lists starting with ‘stat.” were produced by the calcula-
tion of theregression line. They contain statistical information about the data set you used.
Chooselistx for x and listy for y. Apply Window>Zoom - Data.

v . ¥

. .L'iz'szx, h‘szy)

05 . x

'(f istx,{ isf_}')

s1 xeffae ] ¢[isy ] |% s1 xeflise w] Ye[isty ~] |’»§

Thefirst point is not visible, because it is behind the entry line. Y ou would need to turn off the
entry line (remember the hot key (Ctr1]+[G]) so that you can seeit. Use the Zoom — Box
command to have more control over choosing a new setting for the window:

Go back by using the undo button .
Apply Window>Zoom — Box, and then choose an appropriate crop rectangle.

.
. (!isb@ 7 1}1)
05 0.5. 3 '[fr'stxji'r'sfy)
Aan:Umer?
05 . «
s1 xeflom > Y¢[ley =] |z,§ s1 xeflisx *] sty =] |z,§

Remember that the main result of the Linear Regression command, the equation of the linear
regression line, was stored in f7. This makes it easily available for plotting. Becauseit is a
function, you have to switch back to Function graphing mode:

Apply Graph Type>Function.
oAl

>
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Scroll to f1 with [ T ].

f1(x)=1.20x+-0.9]

Plot the graph of f1 with [« ].

¥

f1x)=1.2-x+-0.8
[fr’sfx, { r's{y)

05

That is a satisfactory fit for many purpaoses, but the points have one convex and one concave
portion, which suggests trying a cubic regression.

Exit TI-Nspire without saving the document.
b3

Calculator & Spreadsheet

The availability of Calculator features makes the spreadsheet a “symbolic spreadsheet” with

mathematics capabilities that go beyond those of typical business-oriented spreadsheet pro-
grams.

Much of mathematics is the science of patterns. Create a spreadsheet that experimentally
reveals patterns of differentiation for discovery.

Open a Lists& Spreadsheet page, and then make the second column as wide as possible.
[E € B [E 2

Define the second column to be the derivative of the first column with respect to x:

After entering the equal sign, paste the derivative template, and then choose ‘x’ asthe
variable and column ‘a’ as the expression.

i =—{al)

B|--{d)

Observe your input in the status line. The ¢-row does not adjust to the expression’s height.
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Conclude theinput.

B e D
=d(a[],x)

You are ready how to make a nice pattern recognition exercise with your students. The goal
should be not too ambitious, but not too easy either. To start with, let them find the rule for the
derivative of the n-th power of x by showing them some examples:

Enter into the first column the expressions x*, x°, and x°.

B & D
=d(a[],x)

w2 2%x

#*M5 S*xnd

¥ 9*x "8

Ask your students if they see a pattern and let them describe their findings. Y ou may want to
add another example if needed:

Enter x* into thefirst column.

:x*"QS 25%xM24

Probably your students will have the correct answer by now. But you should not make it that
easy for them. Challenge them by entering a negative power of x:

Enter x™* into thefirst column.
:xf\(-4) -4/x"5

At first glance this seems to not fit the pattern. Let your students recollect what they now

about powers. If needed, help them remember iS = x" . Givethem afractional power:
X

4
Enter x 3 into thefirst column.

:><"‘(-4f3) A3 %N 713))

Next challenge them with a fractional power for which T1-Nspire uses a special notation:
1
Enter x2 into thefirst column.

:x*’\(mzj 124 ()

Again, this seems to not fit the pattern. But probably, encouraged by the previous examples,
your students will look for ways to rewrite the expression appropriatdy. If needed, help them

1
remember /X = X2 . Fi nally challenge them with the “hidden” first power of x:
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Enter x into the first column.

8 1

As simple as this looks, this may be the hardest challenge, aiming at remembering x= x* and

1=x". At theend of this exercise your students have discovered the rule di x"=n-x"" and
X

they have reinforced some important facts about powers.
Exit TI-Nspire without saving the document.

g

Geometry and L ists& Spreadsheet

In the Geometry application you can measure lengths, areas, slopes, angles, and integrals. By
linking a measurement to a variable, one can use the measurement in other applications. The
dynamic aspect of the geometry application, i.e. the ability to move objects, let you create
sequences of measurements stored into lists. The Lists& Spreadsheet application is the ideal
place for producing such lists.

Start TI-Nspire, add a Graphs& Geometry page, and then switch to Plane Geometry View.
Split the screen, and then add a Lists& Spreadsheet application.

lcm lcm

=
m
0

»

I

@ ~ o0 vk w N —e

<

o
&

Draw aray, and then define a point on it.

l?m A l?m "
tab -~ fpoint on .

e by ]

Measure the distance of the point to theray’ s starting point.

— TR
85 cm lem

+*

r
Link the measured length to a variable so that you can useit in other applications:
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Turn on the Pointer tool, and then sdect the measurement. Apply the variables command
by clicking on .

text

. %Stnre War
4185 |'¥H —

1lem

= | ¥

Choose Store Var. Change the suggested variable name ‘var’ to ‘len’.

—

len| = 4.85 cm lem

—

len=4.85 cm 1 cm

Preparefor collecting the length in the Lists& Spreadsheet application:

In the Lists& Spreadsheet application highlight a cdl in column A, and then invoke the
Data>Data Capture>Automated Data Capture command.

El B

Generate Sequence

1iur 4
Data Capture »  Automatpd Data Capture | tur €(

Fill Droeeety Manual Data Capture

rj-[ |=capzw‘e( /ar l)
Column A istoo narrow for you to see the automatically generated input string in the
column’s ¢ cdl, but you can seeits echo in the status line. In the ¢ cdl, the template variable
is highlighted, so that you can type the name that you want.

Enter ‘len’, and then make column A wider.

.

lecm

len=4.85 cm

=capture(len,1)
4.85

The current value of len was copied into cell A1, all remaining cells of column A remain
empty.

Grab the point on the ray, and then moveit to the right, so that you increase the distance
to theray’s starting point.
— & ) 2

lcm
=capture(len,1)
4.85
455
4.5
4,45
4.4

4.7

len=4.7 ¢m
— &
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Observe how your movement of the point generates new values in column A. The sampling
rateis rather fast, so extensive movements put many numbers into column A.

If you want to have explicit control over which measurements enter the spreadshest, you need
to do a manual data collection as follows:

Highlight the definition of column A.

— =]
len=4.7 cm 1 cm
=capr*1re(len,‘| )
4,85
Invoke the Data>Data Capture>Manual Data Capture command.
— =]
len=4.7 cm 1 cm
=cap.fm‘e( /ar ,O)
4,85
Enter: len
Data Loss

This operation will avenswrite data in the
current column. Do vou wish to proceed?

1| Cancel

This warning message is displayed, because the column contains data from the automatic data
collection. Answer “yes” by ...

... clickingon [_0K_].

len=4.7 cm 1 cm

=capture(len,d)

Now you have full control over sending data from the Geometry application to the spreadsheet
—even for thefirst value.

Perform a manual data collection by pressing [Ctr1]+(. ].

— ]
len=4.7 cm lem
=capture(len,d)
4.7
Move the point and then collect the new value with [Ctr1 ]+(. ].
— | A B
len=3.15 rm _ lcm
@PUﬂkt =capture(len,0)
4.7
3.15

Exit TI-Nspire.
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Data Collection

A great TI-Nspirefeatureis the support of collecting real world data. More than 30 different
sensors are supported in the current version. Find alist of these sensors at the end of this
chapter. In the sequel we usethe Vernier Go! Temp temperature sensor. If you have this sensor
available, you can perform the following exercise. If you have another one of the compatible
sensors, you can perform the following exercise “in principl€’ by collecting a different kind of
data. If you do not (yet) have a compatible sensor, reading the text and looking at the screen
images may make you buy one so that you can do your own data collection experiments.

Start TI-Nspire.

Click here to add an application

Connect Go! Temp to your computer’ s USB socket.
Auto Launch

Inserting a probe will launch data collection in a new:

EData & Statistics
Lists & Spreadshest
Graphs & Geometry
Mone (Meter Cnly)

TI1-Nspire detects the temperature sensor and offers to launch the data collection consolein
conjunction with one of the three suitable applications (Data& Statistics, Lists& Spreadshet,
Graphs& Geometry) — or to start the data collection console alone.
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Choose Datag& Statistics by clicking [ 0K_].

40+

£ 30-

2z o numeric data

G 20+

104

O T T T T T T T T
0 20 40 80 0 100 120 140 160

c01.time

An empty Data& Statistics page is displayed with the data collection console in the upper right
corner showing the current temperature. The data collection console offers a green start button

Start collecting data by clicking on the green Start button [B]. After awhilerub the probe
or put it into a warm liquid.
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Stop collecting data by clicking on thered Stop button )

After finishing data collection, both axes will be updated so that the data points fill the screen.
Move the data collection console into the upper |eft corner.
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Grab the console (somewherein the dark grey area), and then move it to the left.

de01.templ
(o) [¥%)
o (=]
Il 1

M
o
1

244

d

d

T T T T T T T T T T T T T T T T T T T T T T
-5 0 5 10 15 20 25 30 35 40 45 50 55 -5 0 5 10 15 20 25 30 35 40 45 50 55
cO1.time cO1.time

Thetwo axes are labdled with dc01.time and dc01.temp1. These are the names of the lists
that currently contain the numeric data.

Open the View menu ), and then invoke the Small command.

Small % g

X
&l

o

@]
o

G

This minimizes the data collection console and is equivalent to clicking the same looking
button under the button for closing the display.

Start a hew data collection by clicking the Start button [#] or via the Experiment menu:

hott .
Open the Experiment menu ), and then invoke the Start Collection command.

& ] @ [

Start Collection %

Zet Up Collection »

Mew Experiment

Display Data In

Zet Up Launch  »

Unsaved Data

This collection will owenwrite the latest run.
Do you wish to Store or Discard the latest
runy

[ Stare |[ Discard ][ Cancel ]

This warning indicates that new data would overwrite the currently displayed data. Therefore
you need to decide whether to store or discard the existing data. If you choose [ Store |,

then the time data will be stored in list dc01.time while the temperature data will be stored in
list dcO1.temp1. TI-Nspire uses two new lists for the next run.
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Store the previously collected data by clicking [ Store .

Stored Run Legend ﬁ
Time (=)
de0 time
Temp &Cr
dc07. temp

Start the new collection by clicking [ 0K ]. Stop after a few seconds.

- J)OO ”
2
— 250454
[«
£
b5 i
~i 250304
o 4
[9)
o 4
25,0154
104 1
25.0004 O OCOCOCOCOOOOOOOOO0O0000
O T T T T T T T T 7I T T T T T T T T T T T T T T
0 20 40 60 0_ 100 120 140 1860 20 2 46 81012141618 20222426 28
c02.time c02.time

0

d
As you can see from the labds of the two axes, lists dc02.time and dc02.temp1 areready for
holding the new data.

Close the data collection console by clicking the corresponding button in the consol€' s
upper right corner. Insert the console again using the Insert>Data Collection command (a

hot key for thisis (Ctr1]+[D]).

Page Layout ™ Imsert =

. % Problem
F
Page Chrl+I 1.1

Calculator
Graphs & Geometry

Lists & Spreadsheet
Motes
Data & Statistics

Program Editar »

@Data Callection b Chrl+D

4 P repauTOREAL

]
w

P
w

|—Inserts a Data Collection console |

dc02.temp1

25.0154

O OCOCOOOOOCOCOCOOCOO000

T T
=20 2 46 81

T T T T T T T T T
012141618 20 22 24 26 28
Close dc02.f|rme

Start a new experiment:
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Invoke the command Experiment>New Experiment.

E Unsaved Data

Start Collection

You have unsaved data. You can Discard
the data and continue or Cancel this action
and save the Document or move to a new

Set Up Collection »
problem.

R %periment

Display Data ln - »
Set Up Launch

[ Discard |[ Cancel ]

Attention! In this message “ unsaved data’ means the entire document — and not just the data

that you collected in the previous data collection run. If you choosethe exit [ Discard |,
then also the previoudly stored lists dcO1.time and dc01.temp1 will be ddeted.

Click on [ Discard J.

o=

w
[a=]
I

Io numeric data

dc01.temp1

)
[=)
1

[l
I

[a=]

T T T
0 20 40 60 120 140 160
gcm.time

Ddetion of all dataisindicated by the fact that both axes again are labelled with dc01.time
and dcO1.temp1.

Exit TI-Nspire.

It follows a list of those 34 sensors from Vernier that can be used with TI-Nspire technology.
Obtain more information about these sensors at www.vernier.com.

Two sensors can be connected directly to a computer:
e Go!Temp (for measuring temperature)
e GolMation (for measuring motion)

Both sensors have a USB interface.

The following sensors can be connected to a computer using the
e GolLink

adapter. This adapter has a BTA socket and a USB plug. In parentheses are the Vernier order
codes.
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25-g Accderometer (ACC-BTA)
Low-g Accderometer (LGA-BTA)
Barometer (BAR-BTA)

Charge Sensor (CRG-BTA)
Colorimeter (COL-BTA)
Conductivity Probe (CON-BTA)
Current Probe (DCP-BTA)
Differential VVoltage Probe (DVP-BTA)
Dual Range Force Sensor (DFS-BTA)
Electrode Amplifier (EA-BTA)

EKG Sensor (EKG-BTA)

Extra Long Temperature Probe (TPL-BTA)

Flow Rate Sensor (FLO-BTA)
Force Plate (FP-BTA)

Gas Pressure Sensor (GPS-BTA)
Hand Dynamometer (HD-BTA)
Infrared Temperature (IRT-BTA)
Light Sensor (LS-BTA)

TI Light Probe (LITL-BTA)
Magnetic Fidd Sensor (MG-BTA)
02 Gas Sensor (0O2-BTA)

pH Sensor (PH-BTA)

Redative Humidity Sensor (RH-BTA)
Salinity Sensor (SAL-BTA)
Sound Level Meter (SLM-BTA)

Stainless Sted Temperature Probe (TMP-BTA)

Surface Temperature Sensor (STS-BTA)
Thermocouple (TCA-BTA)

Turbidity Sensor (TRB-BTA)

UVA Sensor (UVA-BTA)

UVB Sensor (UVB-BTA)

Voltage Probe (VP-BTA)



Factory Default TI-Nspire CAS

Here are instructions about how to restore near-factory default TI1-Nspire CAS. In casethe
version of TI-Nspire CAS you are using with this book was used before or is likely to have
been used before, it is recommended that you follow these instructions before you start going
through this book.

Start TI-Nspire CAS by double clicking on the TI-Nspire CAS icon. If thereis no such icon on
your computer’s desktop or task bar, you probably will find TI-Nspire CAS on the Start menu
at the lower left corner of the screen or via Start>All Programs inthe Tl Tools folder accessed
from Windows Explorer.

o

TI-Mspire CAS

Prepare to open the File menu by moving the mouse pointer above the Menu Bar’s File
command.

%3 Document1 - TI-Nspire CAS

F[§1Edit View Insert Tools Help
: . = g 4 e

Open the File menu by clicking the left mouse button.

=4 Document - TI-Nspire CAS
File Edit Yiew Insert Tools Help

ey Document Chrl+h w .
SR SER D QU
@ Open Document. .. el

Close Chrl+W

E Save Document Chrl45
Save fs...
Export...

o2y Print... Chrl+P
Settings LS| iy |
Exik Alk+F4

This menu offers several commands. Note the Settings command near the bottom of the
menu.
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Invoke this command by moving the mouse pointer above the command name Settings.

@ Document1 - TI-Mspire CAS
File Edit “iew Insert Tools Help

Mew Document Chrl+m
. IR A=N B L
E Open Document, . Chrl+O

Close Chrl+-
E Save Document  Chrl+5
Save fs...
Export...
2 Print... Chrl+P
Settings % ¥ Change Language. ..
Document Settings. ..
Exit Alt+F4
Library Properties. ..

This opens the submenu. Observe the Document Settings command.
Sdect this command by moving the mouse pointer over the text Document Settings.

@ Document1 - TI-Hspire CAS
File Edit Wiew Insert Tools Help

Mew Document Chrl+m
2 o X B e
E Open Document. .. ChrlH40

Close CheH-W
E Save Document ChrHS
Save As...
Export...
&2 Print... Chrl+P
Settings bl hange Language. ..
Document Sektings. ..
Exit Alb+F4
Libratry Properties. ..

Invoke the command by clicking on it with the left mouse button.

Document Settings E
General General Settings
Display Digits Floats w
Angle Radian w
Exponential Format Mormal w
Real or Complex Format Real w
Auto or Approximate Auto w
Vector Format Rectangular v
Base Decimal v
Unit System sl W
Apply to System ” Reset ko Defaults mm
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Move the mouse pointer over the button [ Reset to Defaults .

Unit System

Apply to System Reset ko Defaults

|SI

M

Click the left mouse button to activate this command.

Reset to Defaults

™

X

\?) All Document Settings will be reset to Factory defaults, Olay to proceed?

Confirm that you want to proceed by exiting this dialog with [ 0k .

Move the mouse pointer above the button [_Apply to System .

Unit System

Apply to System [; Reset ko Defaults

Click the left mouse button to activate this command.

=1 W

Apply to System

X]

have these new settings, Olay to proceed?

b ] ) ¥ou are about to overwrite the syskem settings. Any Future documents yau launch will

Confirm that you want to proceed by exiting this dialog with [ 0k .

@ Document1 - TI-Nspire CAS

M=

File Edit VYiew Insert Tools Help

D E l;;% l’ c" x % . x Page Layaut = Insert ~

i var [1] oog ={3 B &

)

RAD AUTO REAL

¥ Prablem {

1.1

Now you have an almost factory default TI-Nspire. If former users have used the Catalog, then
the entry which they highlighted will still be highlighted. This and similar cases will still be

different from a full factory default TI1-Nspire.

Click here to add an application






