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To accommodate students with different and ever-changing types of graphing
calculators, Discovering Advanced Algebra refers to calculators generically in
the student book and provides detailed notes for various calculator models in
separate books. As secondary mathematics classrooms integrate new calculator
technologies, Key Curriculum Press will continue to create calculator notes to
aid students.

These calculator notes, written for use with the Texas Instruments TI-Nspire
and TI-Nspire CAS handhelds, familiarize students with handhelds and provide
specific keystroke instructions. Some notes help students use motion sensors,
such as the Texas Instruments Calculator-Based Ranger (CBR2™), to collect data
with their handhelds. Other notes contain programs for specific investigations

or exercises. The keystrokes are the same for both calculators, but students may
discover functionality on their TI-Nspire CAS handhelds that is not used in
Discovering Advanced Algebra.

Your students will find references to the calculator notes throughout the student
book. For example, on page 191, you will find the following reference [>[J|See
Calculator Note 4A to learn about defining and evaluating functions. «]. This reference indicates

that in Calculator Note 4A there are instructions on how to use the handheld

to define and evaluate functions. All pertinent calculator notes for each lesson

are also mentioned in the materials list of the Discovering Advanced Algebra
Teacher’s Edition. How much your students need these notes will depend on their
experience with graphing calculators and with the particular graphing calculator
methods used to explore concepts in Discovering Advanced Algebra. The notes will
be particularly useful if your students use several different types of calculators.

You may copy and distribute the notes as they are needed, or you may copy and
distribute all of the notes for each chapter as you begin work on that chapter.
Choose your strategy based on student needs, copy machine access, and your
duplicating budget. If your students have limited experience with graphing
calculators, an ideal strategy is to distribute a copy of the notes to each student
and encourage students to keep the notes in their notebooks. Another strategy

is to store enough copies in three-hole report covers or hanging files so that

each group of students has access to the notes. If your students have sufficient
experience with graphing calculators, however, you may need only one or two
copies of the notes for classroom reference. Place the copies in binders and make
them available to students. If your students use different calculator models, you’ll
need to make copies of the notes for each type of calculator. If students need to
access a note from home, they will find all the notes on the Discovering Advanced
Algebra student website, www.keymath.com/DAA.

Even if you do not usually copy a complete set of calculator notes for each
student, you may find it helpful to distribute copies to all students for particular
sections of material. For example, some sections in the student book contain
special programs for the handhelds. If students manually input these programs
rather than transferring them between handhelds, they may need access to a
hard copy of the programs. For shorter programs, you can display the program
commands using an overhead projector, but if students are using a variety of

vii



calculators, you will probably want to provide each student with calculator-
specific notes.

If you have TI-Nspire Computer Link software, TI-Nspire Connect-To-Class, or
TI-Nspire Navigator, and access to a computer, you can take advantage of the
programs and data stored on the Teaching Resources on CD available with the
Teaching Resources package. These programs and data can also be found at
www.keymath.com/DAA (for students) or www.keypress.com/keyonline (for teachers).
You can download documents containing programs or data from the CD or
Key’s websites to a computer, and then students can link their handhelds to the
computer or to other handhelds to transfer the documents. By downloading
documents in this way, you and your students can avoid the hassles of debugging
programs and checking the accuracy of data input.

You will also find it useful to make available to students a copy of the TI-Nspire
Handheld Guidebook. See http://education.ti.com to learn about further resources
Texas Instruments provides for teachers.

Handheld Software Updates

Texas Instruments periodically updates TI-Nspire’s operating system (OS).

Visit http://education.ti.com to determine if an updated OS is available for the
handheld. With changes to the handheld’s OS, screen appearance or keystrokes
may differ slightly from those displayed in these calculator notes. These notes are
current as of December 2008.
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Calculator Notes for the TI-Nspire and TI-Nspire CAS

Getting Started: Navigating Screens and Menus

Your handheld is like a small computer. You will always work in a
document with one or more problems and one or more pages. Each page can
contain one or more applications. Applications and pages in the same
problem can share information, but applications and pages in different
problems cannot. You can save your documents in folders on the handheld
and open them again to continue working.

Creating a New Document

When you turn the handheld on, a document will already be displayed. To
open a new document, press @ and choose New Document or press @@
You can have only one document open at any time. If a document was already
open, you will be asked if you want to save it. Tab between the choices and

press or . Then press w or . to choose an application.

Calculator Application

Use the Calculator application to evaluate expressions and define variables
and functions. Once you have defined a variable or function, you can use it
in any other application in the same problem.

11 RAD AUTO REAL &

7+ 2142 =g
e 2
g(X:'Z=4-x+3 Dane
W
]

gl2) 11
mean({ 1,2,3,4})

419

Graphs & Geometry Application

Use the Graphs & Geometry application to graph and explore functions,
parametric equations, polar equations, and scatter plots. You can also
construct and explore dynamic geometric figures. Information from the
Graphs & Geometry application can be shared by other applications in the
same problem.

I RE RAD ALTO REAL =] 1.1 RAD AUTO REAL ]
v Constructed Eguilateral Triongle
10) =2
{ X
F)
@ ® M= N
(continued)
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Getting Started: Navigating Screens and Menus (continued)

Press , and choose Window | Window Settings to set the window of values
that you want to graph. For more information about entering and
graphing equations in the Graphs & Geometry application, see Note 3A.

Hhin:

Ell——r
bt

a8 “hdax: |30 |

WSrealat L

@[5 ~

Lists & Spreadsheet Application

Use the Lists & Spreadsheet application to enter and perform calculations
on data in lists and tables and create sequences. The data stored in the

Lists & Spreadsheet application can be shared by other applications in
the same problem.

14 RAD AUTO REAL a
A B C 5] [y
randnu.. | counter
+ =10%and! =0nevar
1 908319 1|Title One-Yar..
2| 146688 2R 5.41366
3 1.4668782922197 3 Z}{ 27 0933
4 40581 Alzxe 181,464
5 733812 S[sx = sn-.. | 2.94341) U
Az |=1.4668782922197

Notes Application

Use the Notes application as a word processor, a question-and-answer

template, and a two-column proof template. You can use the Format menu to
format your text.

TI-Nspire and TI-Nspire CAS

1.1 RAD AUTO REAL =] 1.1 RAD AUTO REAL 0] 1.1 RAD AUTO REAL 0]

.y
MNotes on Qrder of Operation Question Statements Reasons
by David Lambright

. . N :
Parentheses What is your favorite class? 1+(35+5)+dx gven
Exponerts T+E+300+4x commutative promo,
Muttiplication/Division Answer Y {1450+ Ex+40) associative prap.
Addition/Subtraction (1+5+ G+ distributive prop.
Advanced Algebra B+7x substitution]
W
(continued)
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Getting Started: Navigating Screens and Menus (continued) TI-Nspire and TI-Nspire CAS

Data & Statistics Application

Use the Data & Statistics application to graph and analyze data using a
variety of plots and tools.

11112 RAD AUTO REAL D 11112 RAD AUTO REAL D

£ ]
£ 107 ]
L 69

Count {gender)

203 ,654.500) 12 points ]
Q ] ] i
£ 10 ]
] [SEg
O . T T '_:I. T T T T T T T T T T T T T T
B0 B2 B4 BB B3 O T2 61 62 63 64 65 66 67 B3 69 70
height fh

Document and System Settings

Press @ and choose System Info | Document Settings OT System Settings to change
the number of decimal places displayed, whether the handheld automatically
converts fractions to decimals, and other settings as necessary. Document
settings affect only the document you are currently working in. System
settings control the default settings on all new documents that are created.
Press p or 4 to move among the various settings. Then press w to see your
choices. Press a or w to highlight the desired option, and press .
Highlight ox and press to apply the settings to the current document.
Most of the time, your handheld should use these settings.

Document Settings. _D Document Se
IS 51y (DTS 1 Exponential Format? | Mormal - n
Arge: Rest or Complex:

Exponential Farmat: 3 Auta of Approx.: .
] IReel & G 7 B “actar Format: 7

Auto or Approx.: v o L

[ Apply to System “ [ Cancel l Apply to System l Cancel ]
& [ A = s

Inserting Pages and Problems

To insert a new page, press @ or @@ and choose the application you
would like to insert.

]
|

T:Calculator Z:Graphs & ... 3:ilists & Sp...

2 ﬁ 1:Add Calculator
Arblotes S:Mew Dac... 2:Add Graphs & Geometry
@ 5 3:Add Lists & Spreadsheet
Q d:Add Motes
Ty Docu... S:System Info 9:Hints Sridd 5
Add a new page with a Data & Statistics
application to the open document. 4
(continued)
Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS INTRODUCTION 3

©2010 Key Curriculum Press



Getting Started: Navigating Screens and Menus (continued) TI-Nspire and TI-Nspire CAS

Different problems within a document do not share variables, lists,
or functions. To insert a new problem, press @@ and choose
Insert | Problem. Note that the page numbering changes between problems.

112 I 13| 2.1 | 22| RAD AUTO REAL D

¥

w8 fll)= ]

Navigating Through a Document
When a document contains more than one page, you can advance to the
next page by pressing @} To go to the previous page, press @{

To view all the pages in the document, press @A Up to nine pages of
the document appear as thumbnails. Highlight the thumbnail of the desired

page, and press to go to that page.

09Parabolas @
¥ Problem 1 @
¥ Prablem 2

"‘ ‘ }\ ‘ E . |‘ °

Saving a Document

To save a document, press @@ If the document is not named, choose
the folder in which to store the document, and enter a name. You can
change the name or location of a document by pressing @@ and
choosing File | Save As. After saving a document, you can continue to work
with it or press @@ to open a new document.

1.2 I 1.2 ] 2.1 | 22| RAD AUTO REAL D

File Mame: | graphab | *

w8 ril= la
(continued)
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Getting Started: Navigating Screens and Menus (continued)

Opening a Document

To open a document saved on your handheld, press @ and choose
My Documents. To expand or compress folders, press a or w to select the

folder, and press . To open a document, select it and press .

Commands

There are keys for the most common commands you will use. You can also
type commands or access them from menus or the catalog. Each application
has different menus and commands. To use menu commands, press .
Press the number of the command you want or navigate to the command

and press or .

For example, you can find the least common multiple of 18 and 24
using menus and submenus in a Calculator page. Press and choose
Number | Least Common Multiple, type 18, 24, and press . Alternatively,

type lem(18, 24) and press .

TI-Nspire and TI-Nspire CAS

fr 10 Actions M eeal 11 DEG AUTO REAL
Lis 20 Mumber [1: Convert to Decimal g
x= 2 Calculatiqz: F lcm(18,24) 7o
@ 4 Probabili Mo
3 5: Statisticg4: Com |
[z3] 5: Matrix & |5: Remainder
9 7 Functionys: Fraction Tools »

71 Mumber Tools

3: Complex Number Tools ¥

0459 1459

Finding Commands in the Catalog

To find a command in the catalog, press . The catalog has five tabs.

Press @ to see the commands listed in alphabetical order.

Press @ to see the commands grouped by category.

DEG AUTO REAL

W

absi/alue)

[ use wizard

~
R

Trigonometry

DEG AUTO REAL

W

A

Mumhber

[ Use wizard

]

Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS
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Getting Started: Navigating Screens and Menus (continued) TI-Nspire and TI-Nspire CAS

Press @ to insert a symbol. 11 DEG AUTO REAL ]

125 | 22 fz (2o | 402 | 52

el @ Bl= [y |.
s =F|=<|=ZE|=l=]|-|+

= x| w2 | ST
Talll|e|@ # % & |

I i S
A [ use wizard
scientific notation expanent 3
[11] DEG AUTO REAL @

Press @ to insert an expression template.

3 [ use wizard
dd*mm'ss.ss" a
14 DEG AUTO REAL D

Press @ to see the programs and library objects available. (To learn
more about programs, see Note 4B. To learn about library objects, see

Note 4C.)

clearmat

def_shortcuts

del_shortcuts

gausstep |

-3 [ Use wizard

clearmat(): delete temparary matrices 9

Navigate to the desired command, symbol, expression, or category, and
press to choose it. Pressing a letter will take you to the first catalog
entry that begins with that letter.

Undoing an Action

In any application, press @@ to undo your previous action. This is
especially helpful in the Graphs & Geometry and Data & Statistics

applications.

6 INTRODUCTION Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS
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Calculator Notes for the TI-Nspire and TI-Nspire CAS

Note 0OA: Fractions and Decimals

You can use the handheld to perform operations with both fractions and

decimals. If your handheld or document is set to Auto, it will automatically

display division calculations as fractions in lowest terms. If it is set to
Approximate, it will display them as decimal approximations. To learn
how to change settings, see the Getting Started note.

Using Fractions in the Calculator Application

Press @ and choose Calculator. There are two ways to enter a fraction.

1. Type the numerator, press , then type the denominator. Press .
In Auto setting, the calculation is displayed as a fraction in lowest terms.

Press @ to display the decimal equivalent.

RAD AUTO REAL

8]

RAD AUTO REAL

[

| m|wlﬂ

0.6

0/93

2099

2. Press @ A fraction template will appear. Type the numerator,
press w, and type the denominator. Press p to exit the fraction template. In

Auto setting, press to display the number as a fraction in lowest terms
or @ to display the decimal equivalent.

The second method might seem complicated for a simple fraction, but it is

useful when the fraction is complex or the numerator and denominator

contain expressions.

RAD AUTO REAL D

RAD AUTO REAL D

RAD ALUTO REAL

0789

0499

0799

Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS
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Note OA: Fractions and Decimals (continued) TI-Nspire and TI-Nspire CAS

If your handheld or document is set to Approximate, it will always convert a
fraction to a decimal.

RAD APPRX REAL -

0.6

s

1/89

Using Fractions in the Lists & Spreadsheet Application

Press @ and choose Lists & Spreadsheet. To input a fraction in the Lists &
Spreadsheet application, type the numerator, press , type the
denominator, and press . If you are in Auto setting, the calculation is
displayed as a fraction. You cannot approximate the fraction by pressing
@. If you are in Approximate setting, the calculation is displayed as a
decimal approximation.

Note OB: Order of Operations

To evaluate expressions, the handheld uses the standard order of operations,
PEMDAS, which is parentheses, exponents, multiplication and division, and
addition and subtraction. For example, when you enter the expression
1+12/4 - 3:

a. The handheld reads no parentheses or exponents.

b. The handheld multiplies and divides from left to right, so it evaluates 12/ 4

as 3 to get 1 + 3 - 3, and it evaluates 3+ 3 as 9 to get 1 + 9.
c. The handheld adds and subtracts from left to right, so it evaluates 1 + 9

as 10.
1.1 RAD AUTO REAL 0 1.1 RAD AUTO REAL a
11243 2, 10
4
|
0799 1799
(continued)
8 CHAPTER 0 Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS
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Note 0B: Order of Operations (continued) TI-Nspire and TI-Nspire CAS

Negation is on the same level as multiplication, so powers are calculated
before negation. So the handheld evaluates —4? as —16, but evaluates (—4)?2

as 16.

]

RAD AUTO REAL O

g2

-16

(-a)?

16

299

Although there are keys for the brackets and braces you may use for
grouping when you work on paper, the handheld uses them for other things.
To group on the handheld, you use only parentheses, but you can also enter

expressions as they appear in your book. Here are two equivalent ways to

. 543 VB+1-4
evaluate the expression 5— + eI

1. Press @, type 5 + 3, press w, type 2 + 4, press p ,
press @@@, type 8+1, press p, type —4, press w,
type (2(7 — 2)), and press @

2. Type (5 + 3) /(2 - 4) + (, press @@, type 8 + 1, press p,

type —4) / (2(7 — 2)), and press @

11 RAD AUTO REAL [ 1.1 RAD AUTO REAL ] 11 RAD AUTO REAL 3]
543 yB+1-4 543, Ja+1-4 99 543 8+1-4 99
24 (afr-2)F] 24 (ol ) 90| 2 )
(5+3M2-a)elarr-aalz-2)1 s+ [Bria 99
o4 (2_(7_2))2 100

|
/99 149 259
Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS CHAPTER 0 9
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Calculator Notes for the TI-Nspire and TI-Nspire CAS

Note 1A: Reentry

If you are not currently in the Calculator application, press @ and choose
Calculator. Evaluate an expression. To perform an operation on the result of
the expression you just evaluated, press any mathematical operation key and
type an expression. The result of the previously evaluated expression will

appear as “Ans” until you press .

K RAD AUTO REAL ] 1.1 RAD AUTO REAL m
1452 26 1452 26
Ans—9 26-9 17

|
1799 2799

You can enter the previous line into an expression by pressing @

For example, evaluate an expression, press @@@, and type —1
before pressing .

You can also recall and edit a previous expression. Press . to highlight the

entry you want to recall and press . Use the NavPad to move across the
expression and enter new characters. To delete characters, press . When
you are finished, press to recalculate the revised expression.

(1] RAD AUTO REAL a ] RAD AUTO REAL @ (11] RAD AUTO REAL @
1452 26 26 1452 2
26-9 26-9 17 26-9 17
J17-1 N ol :
i 17+ 1741452 43
\
203 a3 4759

Note 1B: Recursion

The command @ allows you to use the result of your last calculation
in your next calculation. Also, if you press without pressing another
key, the handheld will recompute the last expression. Using these two
commands together gives you a recursion machine.

(continued)
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Note 1B: Recursion (continued) TI-Nspire and TI-Nspire CAS

If you are not currently in the Calculator application, press @ and choose
Calculator. First, type the starting value of a sequence and press . This
value represents u,. Then type the rule, pressing @ for “Ans” in place
of u, _,. Press repeatedly to generate the sequence. These screens show
the sequence.

u, = 47
u, = 2u, , — 8 where n = 2
1.1 RAD AUTO REAL ] (1] RAD AUTO REAL 3 1] RAD AUTO REAL &
47 47 47 47 47 47
2-Ans=8 2:47-8 26 24738 265
| 2-86-3 164
2-164-8 320
\
799 2499 4759

You can generate several sequences at once. This is useful when you want to
keep track of the term numbers of a sequence, or when you want to keep
track of several related sequences. Use braces, { and }, to enclose the
sequences, and separate the value for each sequence with a comma. Use
Ans[1], Ans[2], and so on, to refer to the previous values. This example shows
the starting values 1, 2000, and 470. Each time is pressed, the first
sequence is increased by 1, the second sequence is decreased by 50, and the
third sequence is increased by 40. You can think of the first sequence as n.
The other two sequences can be described by the formulas:

u, = 2000 and u, = 470
u, = u, , — 50 where n = 2 u, = u, ; + 40 where n = 2
1.1 DEG AUTO REAL Q 141 DEG AUTO REAL Q 1.1 DEG AUTO REAL ﬁ
{1,2000,470 } {1,2000,470} {1,2000,470 } {1,2000,470} {{41850,590 H1]+1,1 4.1850,590 }[2]-50,» o
| { ansl1]+1,8n8] 2]-50.4ns[3]+40 } {5,1800,630 }
{{5,1800,630 H 1]+ 145,120,620 [2] 50
{6,1750,670}
[{e.1750,670 H 1]+ 1,4 6,1750,670 }[2]-50,>
{7,1700,710}
ol
1/99 1/99 ?fQQI
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Note 1C: Making Spreadsheets

TI-Nspire and TI-Nspire CAS

Use the Lists & Spreadsheet application to organize data. Press @ and
choose Lists & Spreadsheet.

Use the NavPad to move from cell to cell in the spreadsheet. Input
or edit values in a list by typing numbers, expressions, fractions, or
functions. Press or w after each value. Here the values {1, 2, 3, 4}

were input by typing 1 2 3 4.

You can fill spreadsheet cells with an arithmetic sequence. If the
consecutive terms of a list have a common difference, highlight

the first two terms of the sequence by starting in the first cell and

pressing w. To fill cells below the highlighted cells, press
and choose Data | Fill Down. Press w repeatedly to highlight the cells

that will contain the sequence. Press to display the sequence.

z

RAD AUTO REAL i

B © 5] =)

T = W =] .

S
L) M =

£

as |4

2 11 Actions

1353: Data

RAD AUTO REAL

g

’|.D AUTO REAL
s

I

5: Function Table [ERISINSTI

<

B = 5]

I

£

Z

RAD AUTO REAL D

c 5] =

= ot =] e

<

i
o
i
L8]
= -

You can also enter a formula in a cell or for an entire column. To enter a
formula in a cell, press @ and type the formula. For example, to generate

the second term of the sequence, type b1 + 4 to add 4 to cell B1. To

continue the sequence, press and choose Data | Fill Down. Then press w
to highlight the cells you want to fill. The handheld will automatically adjust
the cell reference(s) in the formula for the cells to be filled.

x»v%if‘\di?gs '|:G AUTO REAL & 1.1 [1.2] 1.3 [14] DEG AUTO REAL & 1.1 |12 1.3 [ 1.4] DEG AUTO REAL &
sinse b = T
1353 Data 1: Generate Sequence A 5 S Z = B 2 S D =
T i Statistics 2: Data Capture » o b
5: Function Table
1 3 1 3 3 1 3
2 7 7 2 7 7 2 7
E 1 E 11 E 11 11
1 15 4 15 4 15 15
5 19 5 19 > 19 19
Ml e ———— ) )
B2 | =pI+4 B2 | =pI+4 B5 | =bd+4
(continued)
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Note 1C: Making Spreadsheets (continued) TI-Nspire and TI-Nspire CAS

To enter a formula for an entire column, move the cursor to the gray box
in the column. This box is known as the formula cell. When you begin
typing the formula, an “=” symbol will appear automatically. Press to
apply the formula. In this example, column C contains values that are twice
the values in column B. The handheld adds the brackets after b in the
formula to indicate that b is a column reference.

1.1 1.2 1.3 )14 | DEG AUTO REAL D 1.1 |12 1.2 )14 | DEG AUTO REAL D
A B C ] Ea A B C ] EA
b =24 * =240
1 3 3 1 3 3 6
> 7 7 2 7 7 14
3 1 1 3 11 11 22
4 15 15 a4 15 15 30
5 19 19 . 5 19 19 33 .
cl=2v cr | =6

Note 1D: Looking for the Rebound

You will need a CBR2 motion sensor. Press @ and choose New Document.
Connect the CBR2 to the handheld. The handheld will automatically open
the Auto Launch dialog box. Choose Lists & Spreadsheet, and press }.
Your handheld will show an active sensor.

4 L pre—— | onmo e 8
Inserting a probe will launch § ded1 .. ; dcj } (X
data collection in a new: M
Data & Statistics 1 :
2
Graphs & Geometry 2
Mane (Meter Only) 4
5 J
Al |

Because the CBR2 will measure the distance from itself to the ball, you need
to manipulate the data the CBR2 will collect.
a. Put the ball on the floor and hold the CBR2 at the height over the ball
where you intend to hold the CBR2 when you collect the data.

b. Press and choose Sensors | Zero. This will set the ball’s position on the
floor as zero units. As the ball moves closer to the sensor, the distance will
be measured as negative distance.

c. Press and choose Sensors | Reverse. This will collect the distance as
positive distance.

(continued)
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Note 1D: Looking for the Rebound (continued)

TI-Nspire and TI-Nspire CAS

d. To collect data, hold the ball under the sensor and press as the ball is
released. The CBR2 will collect data for five seconds. If you are not satisfied
with the data, press and choose Experiment | Start Collection to repeat the
experiment. A new experiment will begin immediately after you store or

discard your previous data.

=

TZ 7T

23386
36278
92318
3742

1.1 1.2 RAD AUTO REAL D 1.1 | 1.2 RAD ALTO REAL
AdCO’l.ti.‘. AdCOW.ti‘.. Eld Stored Run Le...
+ Time (g): 2 Mm
1 deot.ti
This collection will overatite the latest run, Do 0. 1 me i
woU wish to Store or Discard the latest run? 2 0.05] 1 | Dist (m): 37|02
g 0. | ot 72|03
|[ Store " [ Discard l [ Cancel] st v
4 0.15| 1 28|08
5 - - 5 oK
0.2‘ 1.1305‘ 0.509425‘ 3.742“\_’ 0.2 o] s
a1 Jo. a1 |o.

e. Once you are satisfied with your experiment, press p to highlight the Close
button in the upper-right corner of the data collection console. Press
to close the data collection console. To get the data collection console back

after closing it, press @@

For the first set of data collected, the time is in column dc01.time and the

heights of the bounces are in column dc01.dist1. The velocity and
acceleration of the bouncing ball are also recorded in the spreadsheet as
dc0l.vell and dcOl.accl. You might change these variable names to time and

distance to make your graph labels more descriptive. See Note 1F for help

plotting the data.

m RAD AUTO REAL O 1112 RAD AUTO REAL 3
[acot s [% deot di. ©dc01w.. Pde0ta. I'g time  |distance] |=dcOlx.. PdcOa. g

+* +*

1 0. 113233 0011714 0012746 1 0. 113233 0011714 0012746

2 0.05] 112285 0.007881|-0.223386 2 0.05 1.132285| 0.007881|0.223386

E 0.1 113379 -0.011972| -0.336278 E 01 113379 -0.011972| -0.336278

i 05 113131 -0.09828| 0.892318 i 015 113151 -0.09828| 0.892318

5 0.z 1.1305( -0.509425 3742 b 5 0.z 1.1305( -0.509425 3742 <
A |dc01.time B |distancel

To share your data with someone else, see Note 1H.

Note 1E: Entering Data

Use the Lists & Spreadsheet application to organize data in lists.

Naming the Data / Storing the Data as a Variable

You can label a list with a descriptive name. This stores the list as a
variable and allows you to use the data in other applications. To label a
list, move the cursor to the top of the column. Type a descriptive name
in this box. The first character of the list name must be a letter, and the
name must not contain any spaces.

14 CHAPTER 1

RAD AUTO REAL &
i 5

T = W o =] *
= k) =

<

A | rumbers|

(continued)
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Note 1E: Entering Data (continued) TI-Nspire and TI-Nspire CAS

Changing Column Width

You can change the column width to display all the information. To do
this, move the cursor to any location in the column to be resized. Then
press and choose Actions | Resize | Resize Column Width. Press p or { to
change the column width. Press when you are done.

B 1: Actions 1: Move Column K RAD AUTO REAL Bl
1: Resize Column Width M = -
2: Maximize Colurmn Width b

Gon I

late (Ctrl+R) -
_ I R ey
: s
il »

AT | il Aal1

Note 1F: Plotting Data

You can plot data in the Data & Statistics application. If you want to graph
one-variable data, you can create a dot plot, box plot, or histogram. To
compare two lists, you can create a scatter plot.

Press @ and choose Data & Statistics. Move the cursor to the horizontal
label “Click to add variable” and press . All of the lists you have stored
and named in the current problem will be displayed. Choose the list to be
plotted. The handheld will display a dot plot. To learn how to store data in
lists, see Note 1E.

1.1 ] 1.2 RAD AUTO REAL & 11]1.2 RAD AUTO REAL 3 11]1.2 RAD AUTO REAL 3
Caption: composites Caption: composites
Ot o1

bl ]
4 © O ©

06 OS OS T O T T o T T o T O T O T

35 45 55 B5 A5 85 95 10

composites

To see these data displayed as a box plot, press and choose

Plot Type | Box Plot. To see these data displayed as a histogram, press
and choose Plot Type | Histogram. For more information about box plots and
histograms, see Notes 2B and 2C.

]z RAD AUTO REAL @ 1112 RAD AUTO REAL 3]
1
£
=
I  — k=4
Q0
T T T T T T T T T T T T T T T 0 T T T T T T T T T
35 45 55 65 75 85 95 10 3 4 5 6 7 8 9 10 N
composites composites .
(continued)
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Note 1F: Plotting Data (continued)

TI-Nspire and TI-Nspire CAS

To graph a scatter plot, move the cursor to the left of the vertical axis and

press or choose Plot Properties | Add Y Variable, and choose the appropriate
list. Then press to display the scatter plot.

1.1 ] 1.2 RAD AUTO REAL [
@
5.5
g 5.0 O
&
3.5
@
204 @
T LS| T LI L
33 45 5% 65 75 85
composites

The Data & Statistics application automatically selects a window that will
display all of the data in your lists. If you want to change the graphing

window, press , choose Window/Zoom | Window Settings, and adjust the
window settings.

= T:Plot Type "G AUTO REAL 1 1.2 DEG AUTO REAL
B 2: Plot Properties g g g
k 3 Actions O | o
A: Analyze
5: WindowiZoom 15 R
n IW,2: Zoom — Data n
g >0 3: Zoomn ~In 2 4] ©
= P4 Zoom - Out 5
3.5] ] o
@ 24 @)
20] 20] 1
C‘) T T T T T T T T T T L 0 T T T T T T T T T
35 45 55 65 7.5 85 35 F5 55 oo 75 85 012 3 4586 7 8 9
composites composites composites
Graphing a Scatter Plot in the Graphs & Geometry Application
Press @ and choose Graphs & Geometry. To graph a scatter plot, press
and choose Graph Type | Scatter Plot. Two boxes now appear on the bottom of
the screen that represent the x- and y-variables. You can choose any list
that has been stored and named. Press , choose the x-variable, and
press . Press p to choose the y-variable box. Press , choose the
y-variable, and press .
1112113 RAD AUTO REAL i 111121 1.3 RAD AUTO REAL i 111213 RAD AUTO REAL D
sEr TY 667 ¥ 667 ¥
L
. (compcsif
{ x ! x ! x
-1 1 i -1 1 i -id 1 i
ttcomposites
w1 e =] ¢ -1 8] [emsr xdcomp~] > -1 | |emsr o] *mes ] |2

The data are now graphed with the standard window settings. You might
need to change the window settings to see the entire data set or to better see

the shape of the data. For help choosing the window settings, see Note 3A.

To add another scatter plot, go to the entry line and press w. Repeat the
process described above. To hide the entry line, press @@

16
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TI-Nspire and TI-Nspire CAS

Note 1G: Tracing Data Plots

Selecting Data in the Data & Statistics Application

When a scatter plot or a dot plot is displayed in the Data & Statistics
application, move the cursor to a point and press to display the
coordinates of the point. If the hand grasps the point, press to release
the point. To deselect the point, move to a blank area of the screen and

press . If you move a point accidentally, press @@ to undo.

111213 RAD AUTO REAL ] 11 [12]13 RAD AUTO REAL 7] 111213 RAD AUTO REAL 3
5.5 5.5 6.5
2 5.0 2 5.0 2 5.0
= = =
5 5 5 J
3.3 3.5 00,3.00 3.5
204 204 204
T T T T T T T T T T T T T T T
35 45 55 65 75 85 25 45 55 &5 F5 85 25 45 55 &5 F5 85
composites composites composites

To select data points in a box plot, see Note 2B. To select data points in a
histogram, see Note 2C.

Tracing Data Points in the Graphs & Geometry Application

To trace a scatter plot, press and choose Trace | Graph Trace. One point
in the scatter plot will blink and the handheld will display its coordinates.
Press p or 4 to move from point to point. Press to display the
coordinates permanently. In scatter plots, the data are traced in the order
they appear in the list, so pressing 4 may not move the cursor to a point to
the left. Pressing a or w will move the trace from one scatter plot to
another. If a vertical dashed line appears, the intersection(s) of all functions
and scatter plots with the vertical line display as points and coordinates.

1111213 RAD AUTO REAL D 1111212 RAD AUTO REAL i

¥ i ¥

.(CO

.
(compos‘1fes,pr'r'mes) ( 6,3 ) x

Note 1H: Sharing Data

You can transfer documents from one handheld to another. This is useful
for sharing large data sets. You will need a link cable and two compatible
handhelds. Push the plugs of the link cable firmly into the port at the top of
each handheld.

(continued)
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Note 1H: Sharing Data (continued) TI-Nspire and TI-Nspire CAS

If you want to send the document you are currently working on,

press @@ and choose File | Send. The document and its folder will be
transferred to the linked handheld. You will get a message indicating
whether the document has been transferred successfully.

11]1.2 o0 N RE DEG AUTO REAL
12 Fil]1: New Document. (Ctrl+M) e
i 20 Eg My Documents I Cocurnent Sent o
3 Vigz-
64 A1 3 2ave (CHrtes) 6 Folder: chapter
@ BN @ Docurnent: prime_datautns || O
£ 44 6 E 44 transferred as
& ] 7 & ] Folder: chapteri
el 2| Document: prime_data.tns
0 T T T T T T T T T 0_ T T}
o1 2 3 4 5 65 7 8 9 o1 2 3 4 5 65 7 8 9
composites composites
To select a document to transfer, press @ and select My Documents.  [Daascatte] Il
. 10 Fill1: Mewy Document (Cri+M)
Folders and documents saved on the handheld appear in My S1oBer E
. 3 Save {Ctrl+S))
Documents. To open or close the folders, press a or w to outline Sitg;i
it}
the folder and press . To transfer a document, press a or w %ccfrlf:f—?ﬁ & Document Sellingse
. . 44 Loy | =i
to outline the document, press @@, and choose File | Send. CIDAAsCaTer =K
(1 Geofctl?_SeomDartboards S
[ Getting Started 5K
CIPhyAct04_airplane Sk
O PreCaleActlz_GraphsSinCos 3K
[ StatAct01_WhatshyModel Ao

Note 1I: Creating Sequences

Press @ and choose Lists & Spreadsheet. Move the cursor to the gray box in
the column for which you wish to generate the sequence. This box is known
as a formula cell. Press and choose Data | Generate Sequence.

Formula: u(n) = a formula for u(n). Use n — 1 to represent the previous value.

Initial Terms = the first term in the sequence. To input more than the first
term of the sequence, enter the terms separated by commas.

Max No. Terms = the maximum number of terms in the sequence.
Ceiling Value = the maximum value for the sequence.

You must have a value in either the Max No. Terms box or the Ceiling
Value box.

RAD AUTO REAL ] 1.1 RAD AUTO REAL 3

T~ A 3 € 5] T~

& Farmula; uini= + =seqniZ*ul

1 Initial Terms: 1 47,

2 Max Mo. Terms: 2 a6,

A e | 01| I ¢ 164

E & 320,

5 5 632. L
o

B 5 | =seqnl2-uln-1)-5,{ 47} 25)
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TI-Nspire and TI-Nspire CAS

Note 1J: Graphing Sequences

To graph a sequence, you will create two lists in the Lists & Spreadsheet
application: one containing the values of n, and one containing the terms of
the sequence. For help creating a sequence, see Note 1I. Set the Max No.
Terms to be the same for both sequences. In column A, create the sequence
1, 2, 3, ..., and name it num. For help naming the data, see Note 1E. In
column B, create the sequence you want to graph and name it seqa. Then
create a scatter plot using num and seqa. For help creating a scatter plot, see
Note 1F. You can graph sequences in either Graphs & Geometry or Data &
Statistics. However, if you want to graph a sequence in the same window as
another scatter plot, you will need to use Graphs & Geometry.

T RAD AUTO REAL | 1] RAD AUTO REAL g 111213 RAD AUTO REAL =]
A B B D T Boum  Poeqa |0 5] T v ]

":SGQWI:SGQHQ*U F + =seqn(n,1f=seqn(2*u| F

1 1 10. 1 1 10.

2 2 12. 2 2 12.

E 3 16. E 3 16. ‘

4 A 24, 4 4 24. .

5 5 A0, d 5 5 40, S . (num,seqa)

A |=seqn(n,10) B |seqa:=seqn(2-u(n—l)—8,{ 10},10) PP S I 3

Note 1K: Finding Specific Terms

For information on creating a sequence, see Note 1I. If you begin a sequence
in the first row of the spreadsheet, the nth term will appear in row n.

To go to a specific cell in a spreadsheet, press @@, type in the name of

the cell, and press . Alternatively, you can press , choose Actions | Go To,
type in the name of the cell, and press .

Note 1L: Random Numbers

You will generate random numbers most often in the Lists & Spreadsheet
and Calculator applications.

Random Integer

To generate a random integer in the Calculator application, press ,
choose Probability | Random | Integer, type in a minimum, a maximum, the
number of random integers you want to generate, and press .

(continued)
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Note 1L: Random Numbers (continued)

TI-Nspire and TI-Nspire CAS

Alternatively, you can type randint( to access the random-integer generator
and input the minimum, maximum, and number of random integers to

generate. If you create a list in the Calculator application that is too long to
display on one line of the screen, you can press a to highlight the list and

scroll through it by pressing p

or 4.

10| 1.2 RAD AUTO REAL i 1.1 1.2 FAD AUTO REAL i 1.1 DEG AUTO REAL ﬁ
B © I
randInt|1,100) 41 randInt(1,100) 41 randnums
= i
randlnt[1,100,3] {ra5,34) randInt(1,100,3) {74534} [Frandinic 25,5
1 24
randnt{1,100,20) randInt{1,100,20) :
198,3,84,62,21,99,73,31,25,95,93,5,12,70,9% 4,75,31,25,95,93,5,12.70,99,64,32,9,100,20} 24
| 3 8
4 15
5
ol

elicie]

A randnums:=randint(5,25,4)

Random Decimal Number

To compute a random number between 0 and 1 in the Calculator
application, press , choose Probability | Random | Number, and press .
The handheld will randomly generate a number between 0 and 1. Alternatively,
you can type rand(). Optionally, you can type a number in the parentheses
to tell the handheld how many random numbers to generate. To choose a
random number between 0 and 8, type 8rand() and press . You can also
use these commands in the Lists & Spreadsheet application.

1.1 1.2 DEG AUTO REAL ﬁ 1.1 1.2 DEG AUTO REAL Q
A B I
rand|) 0798070100896 randnums randdecs
Borand] 7.51518666096 EEEEEE EEl)
randlo) 1 6| 0798046
{0.220078473315,0.3694514352,0.0078387 2 12] 0552485
& 22| 0720082
i 19| 0.014474
5
ol
299 B randdecs:=rand(4)

Random Seed

If you are getting exactly the same random numbers as someone else, try

changing the seed value. Press
type a number.

20 CHAPTER 1

, choose Probability | Random | Seed, and

Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS
©2010 Key Curriculum Press



Note 1M

TI-Nspire and TI-Nspire CAS

: Finance Solver

The Finance Solver will solve problems about simple loans, mortgages, and
investments. From the Calculator application, press and choose

Finance | Finance Solver. Enter values into all but one of the areas of the Finance
Solver dialog box. In general, negative money amounts indicate money you
give to the bank and positive amounts indicate money you receive from the

bank.

N =
I(%) =
PV =
Pmt =

FV =
PpY =
CpY =

PmtAt =

the total number of payments.

the annual interest rate as a percent.

the present value, which is negative for investments.

the payment or regular deposit, which is negative for investments.
the future value.

the payments per year.

the interest calculations period per year.

payments made at the end or beginning of each period. To toggle
between END and BEGIN, press w to highlight the appropriate

selection and press .

After entering values for all except the unknown quantity, move the cursor
to the value you want to find and press .

n: |60 -]
It [5.25 <]
Pv: [ 12000 -]

Pritat: [ EnD

Fv: (o <]
i Pov: |12 N

Set Annuity, PmtAt

Finance Solbver info stared inta

Twm.n, tm.i, temapys tvmapmt, L

This screen shows the calculation of a monthly payment to completely repay
a 5-year (60-month) $12,000 loan at 5.25% interest, with payments made at
the end of each month. The answer, PMT, is negative because it is a payment
made to a bank.
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Calculator Notes for the TI-Nspire and TI-Nspire CAS

Note 2A: Basic Statistics

You can calculate several standard statistics for a data set in the Calculator
application or the Lists & Spreadsheet application. To use the Calculator
application to find statistics for data in the Lists & Spreadsheet application,
you must name the data in the Lists & Spreadsheet application.

In either application, press , choose Statistics | Stat Calculations | One-Variable

Statistics, and press . A One-Variable Statistics dialog box will appear. For
“X1 List,” press w to choose the appropriate list, then press . To use a
list to describe the frequency of the “X1 List,” press v to choose the

appropriate frequency list and press . Finally, press and the one-
variable statistics will be displayed.

x = the mean.
Zx = the sum of the x-values.

D" x? = the sum of the squares of the x-values.

= the sample standard deviation.

®
|

ox:0,x = the population standard deviation.
n = the number of data values.
MinX = the minimum data value.
Q,X = the first quartile.
MedianX = the median.
Q,X = the third quartile.

MaxX = the maximum data value.

$SX = Z(x —%)? = the sum of the square of the difference of the
x-values and the mean of x.

1.1 RAD AUTO REAL 3] [ 1.1 RAD AUTO REAL 3
[ Adata? B © ] Y
0 ;[ . =0Onevar(’
1 1 it = [ 3[Title One—var.,
2 2 cargoyuse[ ] 2 6% 13.58
2 2 | Include Categories: l:l E 223w 579,
1 4| 15t Result Column: 4 9|zx? 11817,
5 ) 5 =
15 ‘ ‘ b C 15|5% = Sn-.. | 699297 g
A |data1 A= [ogi |=“One—\/‘an’able Statistics"
You can display some statistics individually in the Calculator application.
Press , choose statistics | List Math, and choose the statistic you wish to
find. Press , type the name of the list, and press .
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Note 2B: Box Plots

You can display two types of box plots in the Data & Statistics application: a
regular box plot and a modified box plot. You will need a named list of data.
For help plotting data, see Note 1F. The modified box plot marks outliers as
points, but a regular box plot does not identify outliers.

The handheld uses the standard rule for defining an outlier: Values greater
than Q, + 1.5 IQR or less than Q, — 1.5 IQR are outliers. Move the cursor
over the various parts of the box plot to identify the minimum, first quartile,
median, third quartile, and maximum. Press on the box plot to display

select data points. To move these points, press @ and use 4 and p.
This changes the values in the list.

1.1]1.2 RAD AUTO REAL a 1.1 | 1.2 RAD AUTO REAL @
Median: 9.0000000 Q42 7.0000000
[ee o Te] o] Coo O o]
T "~ T T T T " T " T "~ T T T T T T T T " T T 1 T T
o4 &8 12 18 20 24 23 32 o4 8 12 18 20 24 23 32
weights weights

To undo the move, press @@ To deselect the points, press , move
the cursor to a blank area of the screen, and press

To change the type of box plot, press , then choose Plot Properties. TR RAD AUTO REAL [
If the modified box plot is currently displayed, choose Extend Box Plot
Whiskers to hide any outliers. If the outliers are currently hidden, choose

Qs: 100000000

Show Box Plot Outliers to change the box plot into a modified box plot.

i
When you create a box plot, the handheld selects an appropriate

window. To change the window, move the cursor to the displayed axis.
When the cursor is near the center of the axis, press @ and p or 0 4 % 12 18 20 o4 2 B

. . . igh
{ to translate the axis. When the cursor is near the end of the axis, vietghts
press @ and p or { to horizontally compress and expand the axis.
You can also press and choose Window/Zoom | Window Settings to give
exact values for the minimum and maximum x-values.
Note 2C: Histograms
You can create histograms in the Data & Statistics application. You will TEE RAD AUTO REAL &
need a named list of data. You can display a histogram with three different 121
scales: count, percent, and density. For help setting up a histogram, 9]
see Note 1E. £l
] T .
. . 1 [15.0, 17.0) 3 points

Move the cursor over a bin of the histogram. Press and hold to 3]
display the bin interval and the number of data points in the bin. The ] EE -

: . : : . 0 LI L R L LA L L L |
hand will grasp the data in the bin. Press 4 or p to move the points in a 0 1 8 15 16 o0 24 2% > A
selected bin. Moving points will change the values in the list. To undo wehs
the move, press @@ To deselect the points in the bin, press once. (continued)
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Note 2C: Histograms (continued) TI-Nspire and TI-Nspire CAS

To change the width of the bins, press and choose Plot Properties |
Histogram Properties | Bin Settings. The width variable determines the width of
each bin of the histogram, and the alignment variable determines the left
boundary value of the leftmost bin. Use w and the number keys to change

these values. Press .
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You can also change the bin intervals by moving the cursor to the boundary

of a bin and pressing @ Press p or { to horizontally compress and
expand the bins. Press when you are finished.

10|12 RAD AUTO REAL 3] 1.0 |12 RAD AUTO REAL &
12 12 —
b 1 4.0
9 9
E E ]
g ° g o
l + =
3 3
0 T L T T T T T \,_! 0 T T T T T T T T T
0 4 8 12 16 20 24 28 32 349 0 4 8 12 16 20 24 28 32 3§
weights weights

To change the window, move the cursor to the displayed axis. When the

cursor is near the center of the axis, press @ and p or { to translate
the axis. When the cursor is on the left or right side of the axis, press

@ and p or { to horizontally compress and expand the window. You

can also press and choose Window/Zoom | Window Settings to give exact
values for the minimum and maximum x-values and the maximum y-value.
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Calculator Notes for the TI-Nspire and TI-Nspire CAS

Note 3A: Entering and Graphing Equations

You will usually graph equations in the Graphs & Geometry application. See
Note 1F for information about graphing in the Data & Statistics application.

Graphing Equations

Press @ and choose Graphs & Geometry. To show the end values of each
axis, press and choose View | Show Axes End Values. There are two ways to

graph an equation.

1. Move the cursor to the entry line at the bottom of the page and press .
The notation “fI(x)=" should appear in the entry line. Type the equation
and press to graph the equation in the current viewing window.
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2. Press to move the cursor to the graphing window. Press , choose
Actions | Text, move the cursor to a space on the graph, and press . Type
the expression and press . Press to put the tool away. Move the

cursor over the text and press @ Then move the expression to the
x-axis. A dashed graph will appear. Press to permanently display the
graph. The handheld uses the notation “y=" in the entry line to display

the equation.

1.1 RAD AUTO REAL i 1.1 RAD AUTC REAL i
bl 887 ¥ &87 ¥
Flx)=20%-3 . =253
i ¥ ! x
-0 4 i -8 & 10
e & fld=2x-3 2| |er fbd-zx-3 2
1.1 RAD AUTO REAL i 141 FAD AUTO REEAL D
s67 ¥ $y
fli)=2x-3 fle)=2x-3
Y‘lré ‘i x I x
10 ] 1 10 1
@ & fllx)=2%-3 4 ®E y=-3x+6 A

Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS

©2010 Key Curriculum Press

(continued)

CHAPTER 3 25



Note 3A: Entering and Graphing Equations (continued)

Editing Equations

TI-Nspire and TI-Nspire CAS

To edit an equation in the graphing window, double-click the text in the
window. Use the NavPad and the keys to edit the text. Press to update

the graph.
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To move text to a different place on the screen, move the cursor over the

text and press @ Move the text to a better place and press .
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You can also edit the equations in the entry line. To move the cursor to the
entry line, press . Choose the equation you want to edit and type the
changes to the equation. Press to update the graph.
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Setting the Window

You may need to change the graphing window to show the part of the graph
you want to see. Press , choose Window | Window Settings, and enter these
values:

XMin = the minimum x-value you want displayed.
XMax = the maximum x-value you want displayed.

XScale = choose Auto or choose Enter Value and enter the value for the first

tick mark you want displayed on the x-axis.
(continued)
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Note 3A: Entering and Graphing Equations (continued)

TI-Nspire and TI-Nspire CAS

YMin = the minimum y-value you want displayed.
YMax = the maximum y-value you want displayed.
YScale = choose Auto or choose Enter Value and enter the value for the first
tick mark you want displayed on the y-axis.
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Adjusting the Window
There are three other ways to adjust the graphing window.
1. Move the cursor to the labels where an axis intercepts the edge of the screen.
Double-click the number, type in a new value, and press .
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2. Move the cursor to a tick mark on an axis. Press

@ to change the

cursor from an open hand to a grasping hand. Then use the NavPad to
expand or compress the graph in both the horizontal and vertical directions.

Press to release the tick mark.
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Note 3A: Entering and Graphing Equations (continued)

TI-Nspire and TI-Nspire CAS

3. Translate the window by moving the cursor to a blank area of the screen.
Press @ to grasp the screen and use the NavPad to translate the
to release the window.

window. Press
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Setting the Graph Attributes

You can use the Attributes menu to change the appearance of your graph.
Attributes you can change include

1.
2.
3.
4.

Lineweight: thin, medium, or thick

Line style: continuous, dotted, or dashed

Label style: £, (), fO=, y=f0), y= ...

Graph: continuous or discrete

There are three ways to access the Attributes menu.

1. In the entry line, press { to move the cursor to the left of the equation and
highlight the Attributes button. Press to open an Attributes menu
that allows you to change the characteristics of the graph. Press a or w
to choose which attribute you want to change. Then press 4 or p to choose
the setting you wish to use. When you are finished, press to exit the
Attributes menu.
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2. In the graphing window, click on the graph, press @, and choose

28

Attributes. Follow the steps described above to change the attributes.
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Note 3A: Entering and Graphing Equations (continued) TI-Nspire and TI-Nspire CAS

3. Press , choose Actions | Attributes, and click on the graph. Change the
attributes as described above, and press to put the tool away.
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Similarly, you can change the attributes of the axes. Move the cursor to I R — A
one of the axes, press @, and choose Attributes. AL
lx)= 12—
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Ir y=;+3

iy
Hiding the Entry Line gy

To hide the entry line, press @@ To show a hidden entry line,

press @@
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Zooming
There are several ways to enlarge part of the graph. Press and choose

Window | Zoom — Box to select a portion of the current screen to view. Move the
cursor to one corner of the part of the graph where you want to zoom in and
press . Then move to the opposite corner of the part of the graph where

you want to zoom in and press .
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Note 3A: Entering and Graphing Equations (continued) TI-Nspire and TI-Nspire CAS

Window | Zoom - In to zoom in on a portion of the current viewing window.
Move the cursor to the center of the part of the graph you want to zoom in

and press .
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Window | Zoom - Out to zoom out of the current viewing window. Move the
cursor to the center of the part of the graph you want to zoom out and

press .
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Window | Zoom - Standard to change the window to the default window
where the x-values are between —10 and 10 and the y-values are between —6.66

and 6.66. In this window, the x-scale and y-scale are equal.
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Window | Zoom — Quadrant 1 to change the window to view the portion of the

graph in Quadrant L
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Note 3A: Entering and Graphing Equations (continued) TI-Nspire and TI-Nspire CAS

Window | Zoom - Fit to have the handheld choose the y-values that will best
display the function(s) for the window’s current x-values. This command is
useful when it is hard to determine the best window in which to view the graph
of a function.
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Window | Zoom — Data to have the handheld choose a viewing window that will
display all of the points in a scatter plot.
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Point On

To create a point on the graph, press and choose Points & Lines | Point On.
As you move the point along the graph of the function, you will see gray
coordinates and a blinking point. Press to make the point and its
coordinates permanent. Press to put away the point tool.

To delete the point, move the cursor over the point, and press .
There are two ways to move a point.

1. Move the cursor over the point. Press @ to grasp it and move the
point to another place along the graph of the function. Press to release

the point.
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Note 3A: Entering and Graphing Equations (continued) TI-Nspire and TI-Nspire CAS

2. Move the cursor over the x-coordinate or y-coordinate of the point you

want to move. Press twice. Press , type in the new value of
the coordinate, and press . The handheld calculates the other half of the
ordered pair and moves the point to the new coordinate.
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Tracing

Press and choose Trace | Graph Trace, and a “spider” cursor appears on
the graph of a function. Press a or w to move the cursor to a different
function or the x-axis, and press 4 or p to move the cursor along the
function. If necessary, the handheld changes the viewing window as you
trace. Press to make the point and its coordinates permanent. Repeat
the process or press to put away the trace tool.
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Graphing a Line and a Plot

You can graph a line over a scatter plot in the Graphs & Geometry
application. Create a scatter plot. For help creating a scatter plot see
Note 1F. Then press and choose Graph Type | Function. Type the equation

in the entry line and press . If you trace, press a or W to move
between the scatter plot and the graph of the function.
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Note 3A: Entering and Graphing Equations (continued) TI-Nspire and TI-Nspire CAS

You can also graph a line over a scatter plot in the Data & Statistics
application. See Note 1F for help creating a scatter plot. To graph a line
(or any function), press and choose Analyze | Plot Function. Enter the
equation in the entry box that appears, and press .
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Note 3B: Function Tables

You can use a function table to build a list of values for one or more
previously defined functions.
a. In the Lists & Spreadsheet application, press and choose
Function Table | Switch to Function. You can also press @@
b. Press a or w to highlight the function for which you would like to create

a table, and press .

c. Press a or w to view the values of the function for the corresponding
values of x.

To build a function table for a different function, move to another column
and select the function you would like to create a table for, or press
and choose Function Table | Select Function.

To change the way the function table displays the independent x-values and
the dependent y-values, press and choose Function Table | Edit Function
Table Settings. Press to move between settings, and press when you
are finished.

Table Start = the first x-value you wish to see in the table when first viewed.

Table Step = the difference between the x-values in the table.

Independent: Auto means the table will automatically start with the x-values
created by the Table Start value and the Table Step value. If
Independent is set to Ask, the table will be blank until you
provide the x-value.

Dependent: Auto means the table will automatically evaluate each cell in the
function columns for each x-value. If Dependent is set to Ask,

then you must move to each cell and press to evaluate each
cell in the function column.

(continued)
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Note 3B: Function Tables (continued) TI-Nspire and TI-Nspire CAS

To edit the function you are evaluating, press and choose
Function Table | Edit Function Expression. Type any changes you need to make

to the function and press .

To delete a function in the function table, move to any cell in the column
you want to delete, press , and choose Function Table | Delete Column.

=

1112 RAD AUTO REAL 3] 1.1 RAD AUTO REAL ] 14]1.2 RAD AUTO REAL
® 100 ¥ hi ® hi * 100, Ff200:.F hi
T*e—5 N

1*:-9 Tahle Start:

5[
—1.f

9
8 Independant:
7.
Dependent: —_
6.
5

Cancel

|

Y
=1 i
>

>
¥

R el )
plwn=e
] Bl el
w0
3]

<
<
<

100.

Note 3C: Balloon Blastoff

You will need a CBR2 motion sensor for this investigation. Press @ and
choose New Document. Connect the CBR2 to the handheld. The handheld
will automatically open the Auto Launch dialog box. Choose Lists &

Spreadsheet, and press }

Aim the CBR2 motion sensor at the rocket as explained in the investigation.
To collect the data, press as the rocket is released. The CBR2 will
collect data for five seconds and then stop automatically. You can stop the

data collection sooner by pressing .

If you are not satisfied with the data, see Note 1D for information on
re-collecting data. Complete the investigation in your book. See Note 1D
for additional information on using a CBR2.

Note 3D: Median-Median Line

Creating a Median-Median Line in the Data & Statistics Application

Create a scatter plot in the Data & Statistics application. For help creating a
scatter plot, see Note 1F. To graph and find the equation of a median-
median line, press and choose Analyze | Regression | Show Median-Median.
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Note 3D: Median-Median Line (continued) TI-Nspire and TI-Nspire CAS

Creating a Median-Median Line in the Calculator and Lists & Spreadsheet Applications

You can find the equation of median-median line in the Calculator application
or the Lists & Spreadsheet application. Press and choose Statistics | Stat
Calculations | Median-Median Line to open a Median-Median Line dialog box.

a. In the “X List” box, type the name of the list that contains the x-values, or

press w to highlight the desired list and press . Press .

b. In the “Y List” box, use the same procedure to specify the list that contains

the y-values. Press .

c. In the “SaveRegEqn to” box, press w to highlight the name you want to

give the regression equation and press . Press to calculate the
prediction equation.

To graph the scatter plot and regression equation, press @ and
choose Graphs & Geometry. See Note 1F and Note 3A for help on graphing
functions and scatter plots.
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Note 3E: Residuals and the Root Mean Square Error

Once you find a model for paired data, you can calculate the residuals and the
root mean square error. For this example, assume that your data are stored in
two lists named xvalues and yvalues, and your equation is stored in f(x).

Residuals
a. Return to the Lists & Spreadsheet page where your data are stored.

b. Move to an empty column. In the formula box type yvalues — f1(xvalues)
and press . This creates a dynamic list that changes if you change the
data in your lists or the equation stored in f,(x).

c. Name the list containing the residuals.
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Note 3E: Residuals and the Root Mean Square Error (continued)

Root Mean Square Error

The root mean square error is defined as s =

glr o=y

n—2

TI-Nspire and TI-Nspire CAS

. The numerator

of the fraction is the sum of the squares of the residuals. The denominator is

two less than the number of elements in your data sets. Use the following
procedure to compute the root mean square error in either the Calculator

application or the Lists & Spreadsheet application.
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Calculate the residuals using the procedure described above.
Press and choose Statistics | Stat Calculations | One-Variable Statistics.
Press to choose 1 list, press w, and highlight the name of your list of

(x — x)27

Press twice and several calculations will be made. In particular, you are
and “SSX:

112 I 21| 22| 2.3 | DEG AUTO REAL

Take the square root of the quotient of SSX and n — 2. Press and

choose the values from the list. They will be named stat.ssx and stat.n (the
names may vary if you have done other statistics calculations in the same

problem).
iz zn ]z AREAL B |[{FE[EAZ2] 23| pes AuTo REAL B [[FZ[Z]z2] 23] oEc AuTo REAL =
-t resids m m N
“Min¥|n, statmaxy 333333 "MinX " -38.3333333333 N QX 156666666667 A
"KM statmediany Wl666667 " 156666666667 "MedianX" 7.
"Median] 2 Stat.minx " MedianX" 7 "R B66666666667
1. n n
{e'E EEZE:E‘X 666667 "X 366666666667 Mazx" 10.3333333333
"Max ¥ "1z stat.gax 333333 "haxi" 10.3333333333 "BEK = 2R 1625.22222222
"s5% - 2y Hlstatresutts 1055230 "SEX = E(x—Rp" 1625.22222222 st SIX 212611111111
= —
£ fi stat.stat stat.ssx stat.n-2
o ;13 stat.sxl = stat.n-2 b .
H statvalues 199 | 1799 | 2759 |

For large values of #, you can divide by n — 1 instead of n — 2. This is the
sample standard deviation represented by “sx: s, _,x” when the handheld

calculates One-Variable Statistics.
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Note 3E: Residuals and the Root Mean Square Error (continued) TI-Nspire and TI-Nspire CAS

You can create a visual representation of the squares of the residuals in the
Data & Statistics application. Create a scatter plot and graph the median-
median line (see Note 3D for help graphing the median-median line).
Press and choose Analyze | Residuals | Show Residual Squares.

23 ]22]23]| 24| DEG AUTO REAL ﬁ

750 ] /@/

] ¥ =87.0660660667 x+417.333833333

1 Sum of squares = 1674

03 12 16 20 24 28 32 36 40
®walles

Note 3F: Greatest Integer Function

To find the greatest integer less than or equal to a value, type int(, enter the
value, and then close the parentheses. Use this command in the Graphs &
Geometry application to graph a step function.

Alternatively, in the Calculator application, you can press , choose
Number | Number Tools | Floor, enter the value, and press .

m RAD AUTO REAL i 1.1 ] 1.2 RAD AUTO REAL i
s87 17 = int(3.7) 3.
1l mintle) intl-24.2] -25.
- floor{3.7) 3
- j_ ;_ ;; floor-24.2) 25,
w8 r2)= |x 4799

Note 3G: Movable Line

To create a movable line when a scatter plot is displayed in a Data &
Statistics page, press and choose Analyze | Add Movable Line. Move the
cursor over the movable line.
a. Near the center of the movable line, the cursor will appear as a
four-directional icon. Press @ to grasp the movable line. Translate
the line by using the NavPad and press to release the line.

(continued)
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Note 3G: Movable Line (continued)

TI-Nspire and TI-Nspire CAS

b. Away from the center of the movable line, the cursor appears as two arrows
in a circular arrangement. Press @ to grasp the movable line. Rotate

the line using the NavPad and press to release the line.

1.1 ]1.2

RAD AUTO REAL i 1.1 ]1.2 RAD AUTO REAL

7] 5 EE RAD AUTO REAL 7]

Minimizing the sum of the squares of the residuals is a good way to find a
line that fits the data. Press and choose Analyze | Residuals | Show Residual
Squares. Use the above transformations to minimize the sum of the squares
of the residuals.

1.]1.2 RAD AUTO REAL a 1.1]1.2 RAD AUTO REAL a
| & &
5] 3 5 3
z 0] z 0] |—e
=7 [ 1 G
-6 -5 &
j yv = 1"xv + 0.76 j L= yv = 0.59"xv + 1.8
Su@lof squares = 489.07 1 o Sum of squares = 330.7
T T T T T T T T T T T T T T T T T
-8 4 4 38 -8 4 0 4 38
HY
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Calculator Notes for the TI-Nspire and TI-Nspire CAS

Note 4A: Function Notation

The handheld uses function notation automatically. You can define a ) RAD AUTO REAL 0
function in the Calculator, Graphs & Geometry, and Data & Statistics fal)mx?as Dene
applications. See Note 3A to learn how to define a function. You can Felcl=3xt 1 Done
have up to 99 functions defined in any problem, f,(x) to fo,(x). To #1(4] 19
calculate the value of the function for a given x-value, replace the x in 72l4) 13
the function with that x-value. For example, suppose you have defined 1

fitx) = x* + 3 and f(x) = 3x + 1. To evaluate each of the functions

when x is 4, type f1(4) and press , then type f2(4) and press . 499

Notice that a defined function turns bold when you type it.

Note 4B: Entering Programs

The handheld can be programmed like a computer. In the Calculator
application, you can instruct the handheld to perform a series of
calculations. This series of calculations can be stored as a program that can
be used temporarily or on a regular basis. Programming is a process that
takes much time to master. These instructions show you how to enter
prewritten programs into the handheld.

Manually Entering a Program

Go to a Calculator page or add a new Calculator page by pressing @ and
choosing Calculator. To enter the program, press and choose Functions

& Programs | Program Editor | New. Type the name of the program, for example,
hello. If you want to be able to use this program in any document, see
Running Programs Anytime Using the Public Library in this note. Press .
Next, type the program exactly as it appears in the source you are copying.
Press to add a new line to the program, and press @ to add a space.
You can type commands or choose them from the catalog. (Press and
scroll through the list. Press a letter to jump to that part of the list.)

1.1 RAD AUTO REAL D 1.1 RAD AUTO REAL D
Nameifnew] |
Library Access: | Mone v‘
f3 [0 use Wizard
Fad
o5 abs(value) i

When you are finished typing the program, press and choose

Check Syntax & Store | Check Syntax & Store. The handheld checks the program for
certain types of mistakes and then stores the program. If the handheld finds
an error, it notifies you of the error and (after you press ) takes the
cursor to it. Not all errors are found by this process, so make sure you type
the program exactly as it appears in your source.

(continued)
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Note 4B: Entering Programs (continued)

TI-Nspire and TI-Nspire CAS

To run the program, press @ to go to the left side of the screen.

Type the program name and press . Using the example program, you
can type hello(3) to display “hello” three times. This program will run in
any Calculator page in the current document.

1.1 RAD AUTO REAL D 1.1 RAD AUTO REAL D
| hello 303 heffc(3:l hello 303
Define helloli)= hello [Define helloli)=
Pram Pram
Fore, 1,k hello Fore, 1,k
Disp "helle" hello Disp "helle"
EndFor EndFor
EndPrgm Dare  |EndPrgm
099 199

Running Programs Anytime Using the Public Library
To enter a program that can be run in any document, press @ and

choose New Document. Add a Calculator page. To enter the program, press
and choose Functions & Programs | Program Editor | New. Type the name

of the program, for example, hi. Then press twice, press , and
choose LibPub (Show in Catalog) from the menu that appears. Press twice.

_’m RAD AUTO REAL 0 11 RAD AUTO REAL g
:,.: m 35
Define LibPub hilfs)-
Pram
. Disp "hi"
Library Access: i
Iy LibPub (Show in Catalog) <= EndFor
Mone EndPrgm
LibPriv
LibPub (Show in Catalog)
0599 0599

Notice that this program looks nearly identical to the hello program, but the
word “LibPub” appears in the first line. This allows this program to be
accessed at any time. After you have entered the program, press @@,
give the document a name, such as math, and save it in the folder MyLib. To
update all the programs the handheld can use, press @@ and choose
Refresh Libraries. To run the hi program in a different document, open a new
or saved document and go to a Calculator page. Press @ and choose
math | hi. Type the number of times you want the program to display “hi” and

press .

1.1 RAD AUTO REAL 0 1.1 RAD AUTO REAL [ 1.1 RAD AUTO REAL o
1EE | 20z | 3ep 4| 500 math\hiﬂ mazh'u‘:r(Q)
Current Prohlem hi
hi
Dane
R Use Wizard
= 0799 1799
(continued)
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Note 4B: Entering Programs (continued)

If you plan on having many programs on your handheld, consider
keeping several of them in one document. Type each program on a
separate page of the same document. Here the hi program and the quad
program are both saved in the math document.

Transferring a Program Between Handhelds

To transfer a program between handhelds, see Note 1H.

Note 4C: Movin’ Around
You will need two CBR2s.

TI-Nspire and TI-Nspire CAS

1.1 RAD AUTO REAL g

»

Use wizard

Exe]

With bits of tape, label the CBR2s A and B. Label two handhelds A and B.

On each handheld, open a new document by pressing @ and choosing
New Document. Connect each handheld to its corresponding CBR2 (A to A,
B to B). The data collection console should launch automatically. Choose

Lists & Spreadsheet and click OK.

4 T

Inserting a probe will launch
data collection in & new:

Data & Statistics
Ireads

List x
Graphs & Geametry
Maone (Meter Only

You will see a Lists & Spreadsheet page, with a Dist meter. The meter will be
reading the current value of the CBR2. Press and choose Experiment | Set Up

Collection | Time Graph. Enter these values.

1.1 FAD AUTO REAL D
B dc01 ff H dediz=y . 3
Configure Time Based Data Collection

1 Time Between Samples (s):

a1 |

Follow the directions in the investigation to collect the data. To start
collecting data, press to press the Play button on the meter. Data

collection will stop automatically after 10 seconds. The handheld collects four

lists: time is stored in dcOl.time, distance is stored in dcOlI.dist1, velocity is
stored in dc0l.vell, and acceleration is stored in dcOl.accl. Check your data

by making a scatter plot of the (dcO1.time, dc01.dist]) data. See Note 1F if you
need help making a scatter plot. You can close the data collection console by

pressing p until you highlight the Close button and then pressing .

(continued)
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Note 4C: Movin’ Around (continued) TI-Nspire and TI-Nspire CAS

If your team didn’t get good data, redo the experiment: Get the data
collection console back by pressing @@ Press the Play button, and
choose Discard to overwrite the previous data.

When you are satisfied with the data, you need to save your time and
distance lists so that someone else can access them. Do that by saving them
to the library. Add a Calculator application. Type Define LibPub (or press
and choose it from the list). Enter a name for the list, such as timea for
handheld A’s time data. The name should have no spaces or periods. Press

@, then press and choose dc01.time. Press . Repeat to save the

distance list (dista) in the library.

1111213 FAD AUTO REAL D 1111213 FAD AUTO REAL D
Define LibPub TiredA=de01.time Define LibPub fimea=dc0 L time Dane
Define LibPub disfa=de01.disi? Diope
0598 28598
Save the document in the MyLib folder: Press @@ and choose T R FAD AUTO REAL F
File | Save As. Give the document a name, such as MovinA, make sure Define LibPub fnieq—de 01 fime Dome

you are saving in the MyLib folder, and click OK. The document’s name | pes
should have no spaces. Then press @@ and choose Refresh Libraries. |

Save In | Mylib ~

Each group member should link to handheld A and copy the document R

MovinA, then link to handheld B and copy the document MovinB. See
Note 1H if you need help transferring a document. Again, press @
@ and choose Refresh Libraries.

plisie]

To get all the lists in the same document, open one of the documents, ] RAD AUTO REAL i
for example, MovinB. Go to the Lists & Spreadsheet page, and arrow up : : i
to the top of a blank list. Press @ to see a list of the library
documents. Arrow down to MovinA, press and choose one of the
lists. Press , then again to fill the list with the data. You may
want to rename the list. Repeat to add the other list. You should have
four lists: timea, dista, timeb, and distb. Continue with the investigation.

o T R Y |

A [ use wizard

Note 4D: Setting Windows

A “square” window is scaled so that the units on the y-axis are the same as
the units on the x-axis. On a square window, there is no distortion of the
graph. Many of the zoom options in the Window menu of the Graphs &
Geometry application give you a square window: Zoom — Standard, Zoom —
Quadrant 1, and Zoom - Trig are all square windows. If you have changed the
window settings using some other method, you can make the window square

(continued)
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Note 4D: Setting Windows (continued)

TI-Nspire and TI-Nspire CAS

by pressing and choosing Window | Zoom — Square. The handheld will find
the nearest square window. To verify that a window is square, look at the

scale factors on the x- and y-axes.

They should be the same.

15l

FAD AUTO REAL

U

o5

Ay

Fl)=20+1

1: Actions
g 21 Wiew

YD AUTO REAL

U

15l

RAD AUTO REAL

U

3: Graph Type

L
Window Settings

i, 5 Trace

« 6: Points & Ling / 3:

& 71 Measureme

[
vea]
&
%4: Window 1:

: Zoom — Box
Zoom = In
» Zoom — Qut

0.2

2: Shapes
9: Construction

: Zoom — Standard
: Zoom — Quadrant 1
rZoom - User

0.2

! Fl)=2-0+1

0.2

L
-+ A Transformati T

& 81 Zoom - Trig
:Zoom - Data
W A Zoom - Fit

@& )=zl A @& )=zl @ E fld=2rrl

Sometimes when you trace a graph you would like only “nice” decimal
values to be displayed. You can control how far the trace jumps on the
x-axis to display nice decimals for the x-values. The y-values of a function
may or may not be nice decimal values. To do this, press and choose
Trace | Trace Settings. Press and choose Enter Value. Type the value you
want to jump by, such as 0.1, and press . Now when you trace, you will

<« . » .
see “nice” decimal values.
O 1.1 RAD AUTO REAL O
J ¥

]

RAD AUTO REAL

H #l)=2cr1
Trace Settings f |:x)=2-x+l
¥ oz x®
?{ 0.2
{-o.

w & fllx)=zcr1 w & fllx)=z0r1

i
i

Note 4E: Graphing Piecewise Functions

You can graph piecewise functions in the Graphs & Geometry application. If
a Graphs & Geometry page is not open, press @ and choose Graphs &
Geometry. In the entry line, press @ The piecewise icon that shows
two pieces opens a template that always creates a two-piece piecewise
function. The piecewise icon that shows three pieces allows you to choose
how many pieces you want in the piecewise function. Use the NavPad to
select the three-piece icon and press . Enter the number of pieces you
want in the function and press . In each line of the piecewise function
template, type the expression of the function, press ), and then type the
domain of the function using the inequality keys. Note that there are gray
buttons for the greater than and less than signs. Press @@ to enter
the = sign or @@ to enter the =< sign. To advance to the next line of
the piecewise function, press wr.

(continued)
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Note 4E: Graphing Piecewise Functions (continued)

TI-Nspire and TI-Nspire CAS

When you are finished, press to graph the piecewise function. Notice
that the handheld does not display the open circles and closed dots at the

end of the intervals.

1.1 FAD AUTO REAL D 1.1 FAD AUTO REAL D
1329 17 1329 17
Create Piecewise Fl..lr'u::tin:m
FPigcewise Function
% Dn \E % E.’u Iugﬂ {g;: T/ 'T ¥ Murnber of function pieces ” «
lol o' B8] ) (5] Bl 0| e ix| F 20| |20 20
a8 rile)= P w8 il 2
1.1 FAD AUTO REAL D 1.1 FAD AUTO REAL D
1329 17 1329 17
2 ¥ 2 / x
g - Z0
-2—4-x—.3-:(2,x<-5 Po 20 2 Sh—dex— 3
x
= e, -5xxch #lx)- P
[ p—
o dx—6+2,  6=x=18 2] |e= 2l #

Note 4F: Graphing Absolute-Value Functions

You can graph absolute-value functions in the Graphs & Geometry

application. If a Graphs & Geometry page is not open, press @ and
choose Graphs & Geometry. There are two ways to enter an absolute-value

function in the entry line.

1. Type abs( and then the number, variable, or expression to graph. Press ®
to exit the absolute-value function.

2. Press @ Use the NavPad to select the absolute-value icon, and

press . Type the number, variable, or expression in the absolute-value
template. Press ) to exit the absolute-value function.

When you are finished inputting the function, press to graph it.

1.1 FAD AUTO REAL D 1.1 FAD AUTO REAL D 1.1 RAD AUTO REAL D
1320 17 1320 17 1320 17
| 0 40V0 ¢ R i {8 ) x 2 v 2 L]
oo | (B8] 0| ] | B | Zo| fin| S| 200 |20 2 200 |20 T
T 'T F
8 = 2l ez aldd 2l o= 2b)d 2
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Note 4G: Graphing Transformations

You can translate and dilate certain functions in the Graphs & Geometry
application. The functions that the handheld can transform are y = x, y = x2,
y = e*% y = In(x), y = sin(x), and y = cos(x). You might be familiar only
with y = x and y = x2, but you may use some of the other functions in this
course.

Graph the function you want to transform. See Note 3A if you need help
graphing a function. Use the NavPad to hover the cursor over the graph.
Two different cursors will appear. The four-directional arrow appears when
you hover over the center of the graph; it translates the graph. The two-
directional arrow appears when you hover over the rest of the graph; it
dilates the graph of the function. When either one of these cursors appears
on the graph, press @ and use the NavPad to transform the graph.
Press to put the transformation tool away. Notice that the equation of
the function updates while you perform the transformations.

1.1 RAD AUTO REAL 7] 1.1 RAD AUTO REAL 0]
13.29 17 1300 17
2 1 graph{f . \ 3 N
20 2 20l |20 3 0
)= 152
)L 1 (er.58)2 5,33

w8 2= % a8 )= #
1.1 RAD AUTO REAL 0] 1.1 RAD AUTO REAL 0]
120 17 1320 17
graph £
‘ _fl)=? x z x
20 2 20 20 2 20
)= 147
w8 2= % a8 )= #

Note 4H: Transformations and Compositions

You can use the name of any defined function in other functions to show
transformations and to construct compositions.

Transformations of Functions

You can enter an equation into the entry line of a Graphs & Geometry

or a Calculator page and then define a second equation as a trans-
formation of the first. For example, enter f1(X) = 4 — x2 and then define

f2(x) = 3 - f1(x — 4) + 2. The function f,(x) is the image of f,(x) after being
translated right 4 units, dilated vertically by a factor of 3, and translated

up 2 units.

(continued)
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Note 4H: Transformations and Compositions (continued)

1.4 RAD AUTO REAL D 1.1 FAD AUTO REAL D
13.29 17 1320 17
%/ x %/ [ f. \) x
20 / « 20 |20 ﬁw'ﬂ'f'ﬂx-%? 20
i P \
w8 rabd=3-Ml-a-+2 2| |+ m sl %

Compositions of Functions

TI-Nspire and TI-Nspire CAS

If you define two or more equations in a Graphs & Geometry or Calculator
page, you can define another equation as the composition of the equations
you have entered. For example, define f1(x) = 4 — x2 and f3(x) = x + 5. You
can then define f4(x) = f1(f3(x)).

RAD AUTO REAL &
1220 17

RAD AUTO REAL D 1.1 1.2
13.29 17

1.1 1.2

f3(x)=x+5 13()()=x+5

7 .

i

e fé(x)=f1 (BL\‘D

*

el .
2\ 200 [zo 20

5 sl

%

You can perform a recursive composition in the Calculator application to
evaluate the repeated composition of a function with itself. Perform the first
iteration by typing the initial value in the parentheses of the function. Then
enter “Ans” for the x-value by pressing @ For example, to perform a
recursive composition with f,(x) = x + 5 and initial value —4, type f3(-4),

and press . Type f3( and press @ Then press to find each

successive term.

1.1 RAD AUTO REAL 3] 11 RAD AUTO REAL &
=TS e] Lane
#1{x)-a-? Done LS
#3(-4) 1
fj‘(x):=x+5 Dere ( )
a1 %
fé(x):=ff[f3(x)) Done
6] 11
#3(-4) 1
#Al11) 16
f3(An5|
7 16) 21
) 84’99'

Note 4l: Drawing Segments

If you are not currently in a Graphs & Geometry page, press @ and
choose Graphs & Geometry. To draw a segment, press and choose Points &
Lines | Segment. Use the NavPad to move to one endpoint and press . At
this point, you can optionally type in a label using the green keys. Use the

(continued)
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Note 4l: Drawing Segments (continued)
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NavPad to move to the other endpoint and press . At this point, you
can optionally type in a label using the green keys. Repeat the process to
draw another segment. When you are done, press to put away the

segment tool.

(1] RAD AUTO REAL g [[11] RAD AUTO REAL g [[11] RAD AUTO REAL 3]
-] 13.09 47 = 13.09 47 = 13.00 |7
?point point A
Y
2 . 2 . 12 .
20 2 20 |20 2 20 |20 2 \ 20
4 gpoint
7
e Fii
8 rrbe)= NIRRT N N
To label the endpoints with coordinates, press and choose Actions |
Coordinates and Equations. Use the NavPad to point at the endpoint of the
segment, press to choose the endpoint, and press again to fix the
coordinates on the screen. Press to put away the tool. To change the
number of digits shown for the coordinates, use the NavPad to move over
the coordinate and press to increase the number of digits and to
decrease the number of digits.
[11] RAD AUTO REAL a |11 RAD AUTO REAL @
cfi ¥ V
i 13.29 12.29 ot
[6.20253,6.58228 ) (6.2,6.588 ]
(-6.07505,227588) 1 (-6.1,23 //A
N, 2 x T 2 x
-20 2 200 f20 1 2 20
(-6.4557,<;6-2025i3_)_( 9.36709,-6.2025 (-6.5,-6.2] [9.4,3.2]
w8 f1l)- NREEEE A
To move a point, press @ to grab the point, and use the NavPad.
When you are done, press to release the point. You can also press
twice on a coordinate, type the new value, and press .
(1] RAD AUTO REAL g |[11] RAD AUTO REAL @
12.29 1 13.29
(6.2,6.6) ([2] 6.6)
(-6.1,2.3 //\ (-6.1,23 /A
I ? T ? x
SO i i
(65,620 | (149,-43) (65,620 | (129,-48)7
4 & b= Al |wm el N
If you would like to hide the Cartesian coordinate plane and entry line, press
and choose View | Plane Geometry View.
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Note 4J: Web Graphs

To create a web graph, you first need to create a sequence for the function
in a Lists & Spreadsheet page. Enter the function rule as the sequence using
u,_, in place of x. See Note 1I for more information on creating sequences.
Enter the program from the next page in the program editor. See Note 4B if
you need help entering the program. To run the program, in the Calculator
application type web( and the name of the sequence list you created. The
program creates two lists, wx and wy, which represent the x- and y-coordinates
of the web graph. The examples show creating a web graph for the function

flx) = 4x(1 — x).

RAD AUTO REAL

RAD AUTO REAL D 1a1]1.2)1.2 RAD AUTO REAL D
D E F €] I

mb(s! ) Dane web

mid seghsi 1, 1

Rt

{0} wy
[ Fer i1, dlm seghsi
ol

Formula: uin= | asym-13%1-uin-13)
Intial Terms:

4
¥
. EndFor

A sl:=seqrx(4-y(n—1)-(1—u(n—1)),{.2},8) A sl:=seqrx(4-y(n—1)-(1—u(n—1)),{.2},8) 1/89 EndPram

augment W, id segh
augment Wy, amid seqfr'
augment(m(,mld(seqfr
augment(w,mld(segh

<

Open a Graphs & Geometry page, and create a scatter plot using lists wx
and wy. Press (meny) . and choose Window | Zoom — Data. To connect the dots,
press . and choose Actions | Attributes. Move the NavPad over the points,
and press (3%) . v ) (v . Graph the function you created the web graph
for as well as f(x) = x. Press @@ to hide the entry line. Finally, move
along the scatter plot by pressing and choosing Trace | Graph Trace.

If the cursor is not on a point of the scatter plot, press a or w until it is.
Press ¢ until you are sure you are at the initial point. Press p to move from
point to point.

14]12]1.3 RAD AUTO REAL ] 1d]12]1.3 RAD AUTO REAL ] 14]12]1.2 RAD AUTO REAL ]
¥ . . ENEE ¥
. .
L] .
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[ o . o) ity
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. Y .
x . x
. . 4If~’l x -
B E sl X ~] ¥] <] | [vxsk- 7 5 rob=gal1-x %
14]12]1.3 RAD AUTO REAL ] 14 ]12]1.3 RAD AUTO REAL ]
¥ ﬂ Vv
it
zux}=4-x-(1— ) o
| 11)=
- s
{oc, )
' A A
o 1.6
g \

(continued)
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Note 4J: Web Graphs (continued)

Program

Define web(seqlist)=

Prgm

mid(seqlist,1,1)—wx

{0}—>wy

For k,1,dim(seqlist)-1
augment(wx,mid(seqlist,k,1))—wx
augment(wy,mid(seqlist,k+1,1))—>wy
augment(wx,mid(seqlist,k+1,1))—»>wx
augment(wy,mid(seqlist,k+1,1))»>wy
EndFor

EndPrgm

TI-Nspire and TI-Nspire CAS
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Note 5A: Powers and Roots

Powers

Press @ to square a number, variable, or expression in parentheses. To
raise a number, variable, or expression in parentheses to a power, press ®
and type the exponent. Press p to exit the exponent template.

11 RAD AUTO REAL ]
52 25
2741 33
4541

2799
Roots

Press @@ to find the square root of a number, variable, or expression.
Press ) to exit the square root template.

To find the nth root of any number, variable, or expression, press @@
Type the value for n, press p, type in the number, variable, or expression,
and press p to exit the nth root template.

[14] RAD AUTO REAL 7]
J2s 3
Josr 10
foer 4

3 J; 2
|

Elicie]

Note 5B: Drawing the Inverse of a Function

You can use construction tools in Graphs & Geometry to draw the graph of
the inverse of a function. You will use the property that the graph of an
inverse is the reflection of the original graph over the line y = x, and you
will use the idea of a locus of points, which you may recall from geometry.

Enter a function as f,(x) and graph it. You must use a constructed line
(rather than a line graphed as a function) as the reflection line. Press
and choose View | Show Grid. Then press and choose Points & Lines | Line.
To construct the line ¥y = x, you will need to click on two points to define
the line. Choose two points with equal x- and y-coordinates, and use the
grid as your guide. Click on the grid point for the first point, then move the

(continued)
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Note 5B: Drawing the Inverse of a Function (continued)

cursor to the second point and click again. In this example, the line is

defined by the points (—3, —3) and (6, 6). Press to finish the
construction and to exit the Construction tool.

1.1 1.2 DEG AUTO REAL D 1.111.2 DEG AUTO REAL ﬁ 1.1 1.2

DEG AUTO REAL

g

v = g 4
point an

)2 ",fd(})=2x

¥

#lx)=2*

i 1

o= a| |em fld-2x N

@ & flx)-2*

¥

Now you will construct a reference point on the function and designate the
line of reflection. Press and choose Transformation | Reflection. The cursor
will show a point. Click on the graph of your function, and then click on
the line y = x and press . The image point of the point on the function
will appear. Press to exit the Reflection tool.

DEG AUTO REAL =] 1] 1.2 DEG AUTO REAL =]
¥ / ¥
¥ =
/ Y (]2
/ s
/ .

i - 0

1.1 ]1.2

grigd B
ﬁf1|\x)—2

e

A

@ & flx)=2* A

@ & flx)=2* A

Click and drag the point on the original function. The reflected point will
change dynamically and show the shape of the inverse relation. To see a
graph of the inverse, construct the locus of all possible positions for the
image point. Press and choose Construction | Locus. Click on the image
point and press , and then click on the point on the original function.

The graph of the inverse relation will appear. Press and then press
to exit the Reflection tool.

DEG AUTO REAL Q 11 ]11.2 DEG AUTO REAL D

e f{)=2* ' el '

point

bl /
j x 1 x

@ & flx)=2*

@ & flx)=2*

e
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Note 5C: Logarithms and Antilogs

Logarithms

To find the common, or base 10, logarithm of a number, (1]

RAD AUTO REAL i

press @} and type a positive number. The handheld can also oz _(100)
find logarithms that are not base 10. For example, to find log 125,

press @ 5)p 125.

0759

Antilogs

RAD AUTO REAL 3

Press to find the common antilog of the number. Pressing 10 ®

ez (100)
10

2.

has the same result as pressing .

log (125)
=]

3.

10

100000

edisie]

Note 5D: Gathering Temperature Data
You will need an EasyTemp probe.

Press @ and choose New Document. Connect the EasyTemp probe to the
handheld. The handheld will automatically open the Auto Launch dialog
box. Choose Lists & Spreadsheet from the Auto Launch dialog box, and
press }. The handheld will show an active sensor.

Press and choose Experiment | Set Up Collection | Time Graph. Type 10 in the
Time Between Samples box and type 180 in the Experiment Length box.

Press .

® 1: Experiment |
oo

Set Up Collection M
21 Events with Entry Mew Experiment
3: Selected Events Display Data In H

"—6: Set Up Launch »

| Experiment Length (s):

T
2
E
L
5

(4 —F )

| |

AIl Ai’l

Follow the instructions in your textbook to determine what data to collect.
Press to begin collecting data. The handheld stops automatically.

If you are not satisfied with the data, press and choose
Experiment | Start Collection to repeat the experiment. A new experiment will
begin immediately after you decide to store or discard your previous data.

(continued)
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Note 5D: Gathering Temperature Data (continued) TI-Nspire and TI-Nspire CAS

Once you are satisfied with your experiment, press p to highlight the Close
button in the upper-right corner of the data collection console. Press
to close the data collection console. To get the data collection console back

after closing it, press @@

For the first set of data collected, the time lapsed is in column dc0I.time and
the corresponding temperature is in column dcO1.templ. Rename these
columns ¢ and p.

_’m RAD ALUTO REAL il
A © ] (=
t 2
*
1 0. 43.1875
2 10.| 404375
3 20, 3875
4 30, 36875
> 40, 354375
W
5o

The data from the EasyTemp probe is stored in lists, which can be accessed
in the Calculator application by pressing . To share this data with
someone else, see Note 1H.
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Note 6A: Entering and Editing Matrices

You will use the Calculator application to enter and edit matrices.

Entering a Matrix

Press @ and choose Calculator. To access the (m X n) matrix template,

press @ Highlight the small block, which pictures a 3 X 3 matrix,
and press . Enter the number of rows and columns and press . The
handheld displays an empty matrix. Move to each element in the matrix and
type the appropriate value in each cell.

To store the matrix as a variable, press p until you exit the matrix, press

@, type the name of the matrix, and press .

Editing a Matrix

To edit a matrix, highlight it and press . The matrix will appear in the
entry line. Move to the elements you would like to edit and type new values.

Then press .

11 RAD AUTO REAL | RAD AUTO REAL @
123 1 2 3|& 1z 3|8
5 g -p|7meE 28 7 208 7

0 5 1 0 5 1 0 € 1]
11 -5 11 5 11 5 11 5
0 -4 -7 —maib 0 4 7 0 -4 -7 —maih 0 -4 -7
41 -1 41 -1 41 1 41 -1
10 'ﬂ—n‘naic [1 0 'l}amm‘c [1 0 '17
010 = 010 01 0le

2199 | 33

1.1 RAD AUTO REAL - 1.1 RAD AUTO REAL D
11 5 11 5] 2 Tz 1 1 R
0 -4 -y |7 0 -4 7 10 -1 g 1o
41 -1 41 -1 010 010
10 l}ama!c [1 0 '1] 1 203 1 203
010 010 z —mata 2

w2 s 28 7 28 7
o 5 .7|—~mata 005 1 0 1

0 -5 1 = v

399 | 4199 ]

Note 6B: Matrix Operations
You can perform operations on matrices just as with numbers. You can K RAD AUTO REAL F

o = 1] o= 1]

add or subtract matrices if they have the same dimensions.

rata+math 3

2

3 -2
2 4 -14
4 -4 0
123 41 -1 1 -1 0325
567 & [111 11 6 5 8 7

~
{
g

(continued)
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Note 6B: Matrix Operations (continued) TI-Nspire and TI-Nspire CAS

You can multiply two matrices if the number of columns in the first matrix
matches the number of rows in the second matrix.

1.1 RAD AUTO REAL D
mata-math 25 -9 -39 A
2 2 2
-300 -41 -39
4 21 34
1 -1 7 o-1z
1 2 3
05 0 -5
0 -1 0
2 -7
| =
899 |

You can multiply any matrix by a constant.

1.1 RAD AUTO REAL 3]
711 K-
2|0 s 303
2 7 0 14
14 -49
33
Semate 20 2]
02 0]
| =
10;99|

You can raise a square matrix to a power.

1.1 RAD AUTO REAL 0]
v i~
{0 2 OJ

main’ [ -47 6 158

112 -2% 42
-104 220 33

32 -2
-14 16

=
12;99|

The result of a matrix operation can be stored in a matrix with a variable

name or used in the next calculation. This allows you to work recursively
with matrices.

1.1 RAD AUTO REAL D 1.1 RAD AUTO REAL i
3501 6 -1z 7 2501 6 -1z 7
7 2|2 s 13 52 7 2|z s 13 52
fns| 176 ‘12 7 |1 s 33107
305 13 -52[[-3 5 169 -338
33 107 |1 -6 354 733
169 -338|[3 & 1183 -2704

1498 3498

(continued)
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Note 6B: Matrix Operations (continued) TI-Nspire and TI-Nspire CAS

Errors

If you get an Error: Dimension error message, then the dimensions of the
matrices do not satisfy the operation’s criteria.

An Error: Variable is not defined message probably indicates that you have
named a matrix that has not been defined.

Note 6C: Plotting a Polygon

To plot a polygon stored as a matrix, you need to convert the matrix into
two lists, one representing the x-coordinates and the other representing the
y-coordinates. To graph a closed figure, you must repeat the first point as

the last point. For example, the matrix B _f :i’ _; ;] represents

the quadrilateral with vertices (1, 2), (=2, 1), (=3, —1), and (2, —2).

First, you will create two submatrices that each contain just one row of the
original polygon matrix. Then you will convert each submatrix into a list. So,
to plot the polygon represented by a matrix, follow these steps:

a. Enter the matrix and store it as matrix poly.

141 DEG ALUTO REAL D
[1 23 2 1 gy [t 23 2 1}
21 -1 -2 2 21 -1 -2 2
1498
b. Save each row of the matrix in a submatrix. To create a submatrix, T DEG AUTO REAL g
press and choose Matrix & Vector | Create | Submatrix. Input [1 23 2 gy |12 3 2 1]
the name of the original matrix, the starting row number of the 2tz 2 1122
. . . b f,1,1,1,5
submatrix, the starting column number, the ending row number, i at((p"y EREL) I
. . thlist
and the ending column number of the submatrix. e
Type poly, 1, 1, 1, 5) to represent row 1, column 1, to row 1,
column 5, and press .
142
c. Store the resulting matrix as a list by pressing and choosing 11 DEG AUTO REAL g
Statistics | List Operations | Convert Matrix to List. Press A to copy the [1 203 2 lpey |12 32 1]
. . 21 -1 -2 2 21 -1 -2 2
matrix from above to the current line. Press }@ and type
b ¢ the i subMatlpop, 1,1,1,5) [1 2 3 2 1]
the name of the list, xcoord, and press . matdlistl[l 2 3 2 1])wrcoord
{12321}
\
3496

(continued)
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Note 6C: Plotting a Polygon (continued) TI-Nspire and TI-Nspire CAS

d. Repeat the process for the y-coordinates, but change the row and (1.1] RAD AUTO REAL i
column references to 2, 1, 2, 5. Store this matrix as the list ycoord. [1 232 gy (123 2 1]
21 -1 -2 2 21 -1 -2 2
subMatlpoiy, 1,1,1,5) [1 23 2 1]

mat)list([l 2 -3 02 l])axcoom"
{12321}

subMatlpoy,2,1,5) [21 -1 -2 2]
matblist(b 1 -1 -2 2-‘)—>ycoorq‘i
Erisie]
Make a scatter plot of (xcoord, ycoord) in a Graphs & Geometry
page. Move to the attribute icon in the entry line and press .
Press w } to connect the vertices of the polygon.
Set an appropriate window and display the graph. Press @@ to hide
the entry line.
1.1 1.2 RAD AUTO REAL D 1.1 1.2 DEG AUTO REAL D
13.29 1 ¥ 67 17
L. T
T éfﬂxcoom,ycoord) * /./ /‘\ *
-20 . | % ) /\ \;X 10
(xcoord,ycoord)
(1/2) Points are cunnec@
®E[s7 X€[ycoord ¥ Y¢|wcoord ¥ |ﬁ 87
You can also use matrices to transform polygons. You can nest commands
and copy and edit commands and expressions to make the process easier.
1.011.2]1.3 DEG AUTO REAL D 1.011.2]1.3 DEG AUTO REAL D
pofy+ 2z 2 2 2 — sfidepoly pofy+ 2z 2 2 2 —sfidepoly
1111 L 1111 L
1014 3 1014 3
10 -2 -3 1 10 -2 31
matPlist(subMat(indepobx, 1,1, 1,5)) —shidex
{0143}
|
1468 plicie]
10112113 DEG AUTO REAL D 10112113 DEG AUTO REAL D
¥
poht| 2 2 2 2 2| Lshidepaly 567
1111 L
i 2 ; i ﬂ (xcoord,ycoord)
S 5
matlistisubMat{sidepoiy, 1,1,1,5)) + séidex 7 \;l 0
{30143}
matblistisubMat{slidepoly,2,1,2,5 )| » siidey (stidex,stidey)
2099 6.7
Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS CHAPTER 6 57

©2010 Key Curriculum Press



TI-Nspire and TI-Nspire CAS

Note 6D: Inverse Matrices

To find the inverse of a square matrix, type in the matrix or its variable

name and press @, type 1, and press .

11 RAD AUTO REAL 0]
12|t 52
45 303
.
303
L 2 2
-4 0
|
2799

If you get an Error: Dimension error message, the matrix is not square; if you
get an Error: Singular matrix message, one row of the matrix is a multiple of
another row. In either case, the matrix has no inverse.

Note 6E: Matrix Row Operations

The handheld can perform four operations on the rows of a matrix. To
continue working with a matrix, store the matrix as a variable, or work with

it recursively by pressing @

To exchange two rows of a matrix, press and choose Matrix &
Vector | Row Operations | Swap Rows. Then type the matrix or its name and the
two row numbers you would like to exchange.

11 RAD AUTO REAL a
21 5| S matriva 213
53 13 53 13

TOW Swap(maﬁxa, 1,2) — HIGETNGE [5
2

o

13
5

299

To add the entries of one row to those of another row, press and
choose Matrix & Vector | Row Operations | Row Add. For example, you add the
entries of row 1 to those of row 2 and store them in row 2 with the
command rowAdd(matrixa, 1, 2).

11 RAD AUTO REAL a
2 1 5| pmatriva 215
53 13 53 13

3
oW Swap(mam'xa, 1,2) — arING [5 3 13]
21 5

rowAdd(mafrixa,l,2)—»mam’xa 5 03 13
12 7 31

3593

(continued)
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Note 6E: Matrix Row Operations (continued)

To multiply the entries in a row by a value, press and choose Matrix &
Vector | Row Operations | Multiply Row. For example, you multiply the entries

of row 1 by 5 and store the products in row 1 with the command

mRow(5, matrixa, 1).

11 RAD AUTO REAL a
r i | L +
mwaap(ma!rz’xa,l,Q)—»mafrjxa [5 3013
21 5

12 7 321

g
rowAdd(mafrixa,l,2)—»mam’xa [5 3 13]

mRow(S,maf?Txa,l)—»mai?fxa 25 15 65
12 7 31

To multiply the entries of one row by a value and add the products to
another row, press and choose Matrix & Vector | Row Operations | Multiply
Row & Add. For example, you multiply the entries of row 1 by 5, add

the products to row 2, and store them in row 2 with the command
mRowAdd(5, matrixa, 1, 2).

- RAD AUTO REAL D
row Sdd\ FrErTad, L, f—)mamxa 1

A~

12 7 31

mRow(S,maf?'r’xa,l)—»maf?’r’m [25 15 65]
ol
]

12 7 21

mRowAdd(S mairiva, 1 2) —»ma!nxa
15 65
137 a2 356

519

These commands don’t change the original matrix, they create a new matrix.
You’'ll probably want to end each command by storing the new matrix with
a new name. If you don’t need to keep the original matrix, you can store the
new matrix with the original name, as was done in each of the examples.

Note 6F: Reduced Row-Echelon Form

TI-Nspire and TI-Nspire CAS

To convert an augmented matrix to reduced row-echelon form, type

RAD AUTO REAL

rref( or press and choose Matrix & Vector | Reduced Row-Echelon Form.
Type the matrix or its name, and press . For example, the following

7 1002
-4 0103
[ o014

system of equations could be solved by using reduced row-echelon form
toget x =2,y = 3,and z = 4.

x—y+2z=7

x+2y—3z= —4

1/99

2x+2y—2z=26
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Note 6G: Graphing Inequalities

Press @ and choose Graphs & Geometry. Move to the entry line and
press to delete the “=” symbol. Next, type the inequality symbol.

To create “<” or “=” press @@ or @@ As soon as the inequality
sign is typed, f,(x) changes to y. Type the rest of the expression and

press to graph the inequality.

1.1 RAD AUTO REAL ] 1.1 RAD AUTO REAL a 1.1 RAD AUTO REAL &

4 G673V =ad

ST L yE— X1
p)

! . ! x ! ;.

F) i F) i 7

yEE-—
y>£+6
e 2 Nt a| e abd- A
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Note 7A: Free Fall

You will need a CBR2 motion sensor. Press @ and choose New Document.
Connect the CBR2 to the handheld. Choose Lists & Spreadsheet, and
press }.
a. Press and choose Experiment | Set Up Collection | Time Graph.
In the Configure Time Based Data Collection dialog box, change
the settings to collect data every 0.05 second for five seconds.

b. Position the CBR2 facing up on the floor as described in the
investigation instructions. When you are ready to collect the data,
press . If you are not satisfied with the data, press and
choose Experiment | Start Collection to repeat the experiment. A new
experiment will begin immediately after you decide to store or a7 |
discard your previous data.

c. Once you are satisfied with your experiment, press p to highlight the Close
button in the upper-right corner of the data collection console. Press
to close the data collection console. To get the data collection console back

after closing it, press @@
d. Create a scatter plot of (dc01.time, dcOl.distance) in Data & Statistics.

e. Identify a short segment of the graph that describes the drop, and record
the lowest x-coordinate of this segment. Press @A and choose Lists &
Spreadsheet. Move to the time value you noted, press and hold , and
use the NavPad to select the time and distance values for at least ten data
points. Press @@ to copy these data points. Press @and choose
Lists & Spreadsheet. Move the cursor to cell Al and press @@ to paste
the data points from the previous page.

f. Label the first column time and the second column distance.

To change column width, see Note 1C. See the Getting Started note for help
changing the Document Settings.

Note 7B: Finite Differences

To create a difference list in a Calculator page, press and choose
Statistics | List Operations | Difference List. Type the list and press . You can
use this command recursively to calculate the values of the first, second, and
third differences of a sequence.

1.1 RAD AUTO REAL 7 1.1 RAD AUTO REAL 7
{65,50,37,26,17,10,5,2 } —dista {65,50,37,26,10,5,2 } »dista
{65,50,37,26,17,10,5,2 {65,50,37,26,10,5,2
AList{Bta) {.15,-13,-11,-6,-7,-5,-2 } AList{Bta) {.15,-13,-11,-16,-5,-2 }
| AListl{-15,13,11,-16,-5,3 )
{22511,2}
aLisd{2,2-611,2}) {o,7,16,-0}
|
2496 4794
(continued)
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Note 7B: Finite Differences (continued) TI-Nspire and TI-Nspire CAS

Data Analysis Using Finite Differences

You can also use the Lists & Spreadsheet application to create lists of

differences that can then be graphed.

a.

b.

62

Enter two spreadsheet lists. The list you use for the x-values must be an
arithmetic sequence. In this example, the lists are time and distance.

Press @ and choose Data & Statistics. Display a scatter plot of (time,

distance).
1.1 DEG AUTO REAL = 11]1.2 DEG AUTO REAL 5|
A B, C D T~
tirne distance 204 0 0 4
* o]
o]
2 5 ©
0.05 1.982 g 14 o
3 0.1 1.951 o
4 0.15 1.59 1.1 4
5 Q
02 1804 J | , , , ,
a 000 090 020 020 040
B |d|stance time

The plot does not show a horizontal linear pattern or even a linear pattern,
so proceed to look at a graph of the first differences.

Go to the Lists & Spreadsheet page that contains your data.

Label the column in which you want to store your difference list dfl. Move
to the formula box below dfI. Press @ Then choose List | Operations |

Difference List. Press , highlight distance, and press or .

. Display a scatter plot of (time, dfI).

1112 DEG AUTO REAL D 1.1 ]1.2 DEG AUTO REAL D

time B gistance [ a1 D = RR @]
. —oherd O

Slist!dist: —005.] o
i 0. 2] 0012 o
2 0.05 1988  -0.037 B 012 &
]
& 04 1951 -0.061 o
4 0as 189 0.086 0184 o
&) 0.2 1.804] 0.1 U N — C,>
- 0.00 040 020 030 040

s | df1:=6list('d|stance) tirme

The plot shows a linear but nonhorizontal pattern using the first differences,
so you must proceed to the next set of differences.

Repeat the two previous steps to find and plot the second differences. This
time you will use dfI as the argument for the Difference List command.

11 1.2 DEG ALUTO REAL D 11 ]1.2 DEG ALUTO REAL D
Birme  [Pdistance/fart Paz e o4 o 0 O ©
. =&list('dist{=&lst{dr)
1 a. 2| woo1z]  oo2s 002431
o
2 0.05 1988 0037 0024 S 0046 ]
& 0.1 1951 D061 -0.025
A 0.15 189 0086 0024 -05_249— o
> 0z 1.804, 0411 -0.005/ L T C,> C,> C,)
0oo 00 0200 030
D | ar2:=euist{dr1) time
(continued)
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Note 7B: Finite Differences (continued)

g. When you create scatter plots in the Data & Statistics application, the

window adjusts automatically to the data being graphed. However, this may
exaggerate minor differences between values. Adjust your window settings to
show a larger range of y-values.

o DEG AUTO REAL D 1.1 ]1.2 DEG AUTO REAL D
ey iindo tings @) 0,00 4
peeoccco
=003 =006 4
5 5

-0.12 4

=003 —0.15 4

ok ||| cancel || ©
[VRVY] STV VIV .30 0.00 0.0 0.20 0.30
tirme tirme

This graph of second differences has a horizontal linear trend, so the original
data can be modeled with a 2nd-degree polynomial.

Note 7C: Rolling Along

You will need a CBR2 motion sensor. Press @ and choose
New Document. Connect the CBR2 to the handheld. Choose Lists &

Spreadsheet, and press }.

Press and choose Experiment | Set Up Collection | Time Graph. In the
Configure Time Based Data Collection dialog box, change the settings
to collect data every 0.05 second for six seconds.

Position the CBR2 at the low end of the table as described in the 4
investigation instructions. When you are ready to collect the data, 1
press . You can graph the data in either Graphs & Geometry or
Data & Statistics to see if they look like a parabola. If not, modify your
procedure and repeat the data collection. See Note 7A for additional

TI-Nspire and TI-Nspire CAS

information on collecting and re-collecting data.

1.2 RAD AUTO REAL D

deldistd

T T T T T
00 10 zo 30 40 50 60
dc01.time

Once you are satisfied with your experiment, press p to highlight the Close
button in the upper-right corner of the data collection console. Press
to close the data collection console. To get the data collection console back

after closing it, press @@

Continue with the investigation. As mentioned in the instructions, make
sure to subtract 0.5 meter from the distance measurements.

Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS

©2010 Key Curriculum Press

CHAPTER 7

63



TI-Nspire and TI-Nspire CAS

Note 7D: QUAD Program

The program quad allows you to use the quadratic formula to find the
solutions of ax?> + bx + ¢ = 0 by inputting the values of a, b, and c. For
example, to evaluate x> — x + 6 = 0, type quad(1, —1, 6). Note 4B explains
how to enter programs into the handheld. Save this program in the common
public library that allows anyone to use this program at any time. See Note 4B
to learn how to save and use a program in the public library.

Type the program as follows. Note that the first line might contain LibPub if
it is stored as a program that can be used at any time.

Define quad(a,b,c)

Prgm

Disp —b - W
Disp —2+ \/W
EndPrgm

When you are finished typing the program, press and choose

Check Syntax & Store | Check Syntax & Store. After you save the document,

press @@ and choose Refresh Libraries. This program can now be used
in any Calculator page of any document. Press @@ to open a new
document. Choose Add Calculator, press @, and choose math | quad.
Input values for a, b, and ¢ in parentheses and press .

1.1 1.2 RAD AUTO REAL D 1.1 1.2 RAD AUTO REAL D 1.1 RAD AUTO REAL D
quad 02| gugal1,-5,6) quad 020 | st g 1,-8,12)
Define LibPub quadiz .y [pefine LibPub quadls )
Pram Pram
2 g 2 o
b=y B =4 b=y B =4
Disp — Disp —
2w Done 2w Done
 bebi-degee  bebi-degee
Disp ————— Disp —————
2q 2q
EndProm EndProm
0498 14594 1498

Note 7E: Complex Numbers

The handheld has three different settings to display and evaluate complex
numbers. To learn more about changing settings on the handheld, see the
Getting Started note. The Real setting displays only real values unless you
enter a complex number using i. If the answer is not real, an error message
will appear. The Rectangular setting displays both real and nonreal values in
the form a + bi. Use this setting when you work with complex numbers.

(continued)
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When you enter the square root of negative 1 as i, make sure you press the
gray i key, @, not the green letter I key, @

1.1 RAD AUTO REAL 3 1.1 RAD AUTO RECT 3 1.1 RAD AUTO RECT 3

\|| -16 "Error: Mon-real calculation" \|| -16 4.4 \|| -16 4.4

math \quad|1,0,49)

7ot
7o
Diore
\
1488 1488 plicie]
Note 7F: MANDELBR Program
The mandelbr program graphs an area of the Mandelbrot set. When you
use the program, specify the viewing window by typing the minimum
x-value, maximum x-value, minimum y-value, and maximum y-value after
the program name.
For example, if you would like to view the Mandelbrot set in the window
[—2, 1, —1, 1], you would type mandelbr(-2, 1, —1, 1). This program
might take over an hour to run on the handheld or a fraction of that time
using computer software.
Define madelbr(xmin,xmax,ymin,ymax)= If abs(z)<2 Then
Prgm augment(xc,{a})—xc
{}—xc augment(—c,{b})—>yc
{}—vc EndIf
For a,xmin,xmax,((xmax—xmin)/(75)) EndFor
For b,ymin,ymax,((yYmax—ymin)/(50)) EndFor
0—n EndPrgm
0—>z
While n<50 and abs(z)<2
n+1—n
zZM2)+atbi—z
EndWhile
After you run the program, press @ and choose Graphs & Geometry.
Create a scatter plot. Plot xc on the x-axis and yc on the y-axis. See Note 1F
for information on creating a scatter plot.
1.1]11.2 DEG AUTO REAL D 1.1 1.2 DEG AUTO REAL D
mandefbr(-z,l,-l,l) rnandelbr 10416
Dare | ||Define mandelbr(xmr’n'\
| A
E:___,:{—)XC
i —¥C
For agcmin onex, Xmax
For b,ymz'n,ymax,y Ul
1i92 Aen =
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Note 7G: SYNDIV Program

The program syndiv performs the synthetic division of a polynomial divided
by (x — ¢). To run the program, create a list of the coefficients of the
polynomial in descending exponent order, including a zero for any missing
terms, and state the value of ¢. For example, to divide x3 — 13x + 12 by

(x — 4), type syndiv({1, 0, —13, 12}, 4). The program will output an answer
similar to the one you would produce if you worked out the division by hand.

RAD AUTO REAL @ RAD AUTO REAL @
activl 1 6,11,-17,-30 | 2] A 5,6 1,2) f
21{6,11,-17,-30 } 21{1,23,456 )
[1-12,2,30} 11282252114}
{6115} {1,411,26,57}
remainder{o} remainder‘{ 120}
BT BT
Press @@ to type ”. For help entering a program and
making it available in any document, see Note 4B.
Define syndiv(list,c) mid(list, j,1)+c-r—>r
Prgm Disp ¢, | 7 list
0—d Disp “ |",li5t2
dim(list)-1 —d Disp“
{0} > r:{ }-list2:list2— list3 Disp list3
For j,1,d Disp “remainder”,r
r:=mid(list, j,1)+cr EndPrgm

augment(list2,c-r)—list2
augment(list3,r)—list3
EndFor

Note 7H: Zero Finding

There are two ways to find the zeros of a function using the Graphs &
Geometry application.

1. Press and choose Points & Lines | Intersection Point(s). Move the cursor
to the x-axis and press . Then move the cursor to the function and
press . To find the coordinates of the zeros, press , choose
Actions | Coordinates & Equations, move the cursor to the points, and
double-click each point.

1.1 RAD AUTO REAL B 1.1 RAD AUTO REAL g 1.1 RAD AUTO REAL &
[ ] g6z D] 5oz b 567 M
f1(x:|=x3—2-x2—3-x f1(x:|=x3—2-x2—3-x f1(x:|=x3—2-x2—3-x
graph £
4 axisx ! b . jppoint v
_* i U\

10 ; 2| o ; 10 16 SR 10

557 6.57 557

(continued)
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2. Press and choose Trace | Graph Trace. Move the cursor along the graph.
When the handheld displays “zero” with the coordinates, that x-coordinate
is a zero. Press to display the point permanently.

1.1 RAD AUTO REAL a
| ¥

f1 (x:l=x3 —2xt e
f .
!
(3.0)
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Note 8A: Intersections, Maximums, and Minimums

Intersections

You can find the intersection of two curves in the Graphs & Geometry

application. First, graph both functions. Then press and choose
Points & Lines | Intersection Point(s). Move the cursor to one of the graphs, and

press to select the first graph. Move the cursor to the second graph.

The intersection point(s) and their coordinates will appear in gray.

Press to display the coordinates permanently.

1.1 RAD AUTO REAL 3 1.1 RAD AUTO REAL 3 1.1 RAD AUTO REAL O
D] 726 1 ¥ D] 726 4 D] 7.06
k1)
arap Q(x)=x+2 Q(x‘]=x+2
Jraph 2
d x A{I x /«ifl x
10 ; 18 e 1 18 e 1 10
; (-2.04677, -0.946772 )
fil(x)=6—0.8-x2 { f1lc)=6-0.3" f\?(x)=6—0.8-x2

@ &/ flx)=6-0.8%2

A

A

& &/ flx)=6-0.8%2 A

Maximums and Minimums

You can find local maximums and local minimums using the trace tool.

Press and choose Trace | Graph Trace. Move the cursor to the appropriate

graph.

The trace tool begins at the horizontal center of the screen. Move the cursor
along the graph. When the cursor is at a local maximum, “maximum” appears.
When the cursor is at a local minimum, “minimum” appears. Press to

display the currently traced point and its coordinates permanently.

If a maximum or minimum is near the edge of the screen, you can move
the entire graph to see it better. Move the cursor to a blank section of the

screen, press @, and use the NavPad to move the maximum or
minimum to the center of the screen. Press to put the tool away.

While you are tracing a graph, you can type an x-coordinate and press
to move the cursor to the corresponding point on the graph. If you type an
x-coordinate that is not displayed in the current window, the handheld will

adjust the window to display the coordinate point.

1.1 RAD AUTO REAL - 1.1 RAD AUTO REAL -
i ¥ [ ¥
d d
f1(x)=x3—5-x2+5-x+3 ’0.612574,4.4165) f1(x)=x3—5-x2+5-x+3
! \ / x d minimum x

i

i
(2.72076,-0.268311)
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Note 8B: Asymptotes, Holes, and Drag Lines

Verifying the Location of an Asymptote or a Hole

The handheld graphs functions without showing asymptotes or holes.

RAD AUTO REAL D

Use the domain of a function to determine the location of an asymptote
or a hole.

Mot Defined

You can verify the existence of a vertical asymptote or hole by using AR T tange at entered ||
the trace tool. Press and choose Trace | Graph Trace. Press a or w -] Lindependent vae. 0
to move the cursor to the appropriate graph. Type the x-coordinate of

the hole or asymptote, and press . An error message will verify that ) — <

the function is not defined for this value of x.

Graphing a Vertical Asymptote

You can represent a vertical asymptote by drawing a dashed line in the
graphing window.

To draw the vertical asymptote, press and choose Construction |
Perpendicular. Move the cursor to the approximate place the asymptote
intersects the x-axis. While the x-axis is blinking, press twice. A vertical
line and a point on the x-axis will appear. Press @ and move the
asymptote to the appropriate location.

To be more precise, press . (mend) and choose Actions | Coordinates and Equations.
Move the cursor over a point on the vertical line and press . twice to
make the coordinates appear. Press and move the cursor to the
x-coordinate of the point. Press twice and change the x-coordinate to
the value of the x-coordinate of the asymptote, and press .

When you are satisfied with the location of the asymptote, press ,
choose Actions | Attributes, and move to the vertical line. Change the line to a

dashed line by pressing v}}
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Graphing a Hole

You can draw a point to represent a hole in the graph of a function.

Press , choose Points & Lines | Point On, move the cursor to the function,
and press . The point and coordinate will be displayed. Press to
put away the tool, and double-click the x-coordinate. Change the
x-coordinate to a number very close to the actual number, and press .
For example, if the hole is at x = 4, type 3.999999. When you are satisfied
with the location of the point, press , choose Actions | Attributes, move the
cursor to the point that will represent the hole, and press . To change

the point to an open circle, press }. Press to put away the tool.

TI-Nspire and TI-Nspire CAS
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Note 9A: Partial Sums of Series

To find and graph the partial sums of a recursively defined series, you will
create three lists in the Lists & Spreadsheet application: one containing the
values of 7, a second containing the terms of the sequence, and a third
containing the partial sums. For help creating a sequence, see Note 11.

In column A, create the sequence 1, 2, 3, ..., and name it #n. In column B,
create the sequence that you are going to sum and name it seqa. In cell C1,
type the initial term of seqa. In C2, type = ¢1 + b2, press , choose
Data | Fill Down, select the cells you want to fill, and press . Name the
third list partialsum. To graph the partial sums, create a scatter plot of

(n, partialsum) in either Graphs & Geometry or Data & Statistics. You may
need to adjust the window settings to view larger terms.

DEG AUTO REAL D 1.1 DEG AUTO REAL D 1.1 DEG AUTO REAL D
T A B T 5] T~ A B 5] T~
n seqa n seqa
< Fartriulas ufny= ¢ =seqniu(n]=seqniun + =seqniulni=seqniudn
1 Initial Terms: 1 1. 2. 1 2 2
2 Max Mo. Terms: 2 2 5. 2 2 5. 7.
P | v ] B - S
4 u 4. 11, ¢ 4. 1.
5 5 5 14. 5 5 14,
A » A
A | B |seqa:=seqn(y(n—1)+3,{2},255) €2 |=C;+3;2
1.1 DEG AUTO REAL 5| 1a]12 DEG AUTO REAL 5|
A, Boeqa  [Cpartialsum [P - Moo ¥ .
| -
* =seqniu(n|=segn{uin F : .
1 1. 2. > : : (n,parﬁafmm)
I .
2 2. 5. 7. ; .
3 2. £. 15 L
|
4 4, 1. 26, ; s
E = 14. 40. .
al | . %
s |=ce+b5 E\?fff________________ioo
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Note 10A: Dice Simulation

You can simulate the throw of a die using the random integer command in
the Lists & Spreadsheet application. Label columns A, B, and C as diel, die2,
and sumdice, respectively. To simulate 300 throws of a pair of dice, type
randint(1, 6, 300) in the formula cells for diel and die2. In the formula cell
for sumdice, type die1 + die2 and press .

You can use a histogram to display the distribution of sumdice. Press
and choose Data & Statistics. Add sumdice to the x-axis, press , and
choose Plot Type | Histogram. See Note 2C for help graphing a histogram.

1.1 RAD AUTO REAL D 141 RAD AUTO REAL D 1.1 ] 1.2 RAD AUTO REAL D
Bier  Pdez  [®sumdice/P = Boiet Pz [“sumdiceP I
=randint{1 1:1}6’300 =randint{1,=randint{1,=die1+die
5 6

a5

20

[
Count

*
1

2
3
4
5

o =Wk =] e
N s d
| = 3
M= 5 =

[ee]

s

o

|

T T T
9 10111213

T T T
- 5 7 8
B |d|e2:=r~andint(1,6,300 &n || =F sumdice

Note 10B: Permutations ] RAD AUTO REAL i

nPr{5,3) 60

You can use the Calculator application to find the number of
permutations of n objects chosen r at a time. Press and choose
Probability | Permutations. Type the number of objects (1) to choose from,
the number of objects () chosen at a time, and press . For example,
to find the number of permutations of five objects chosen three at a

time, press , choose Probability | Permutations, type 5, 3, and press .
Alternatively, type the command npr(5, 3).

1750

Note 10C: Factorials m RAD AUTO REAL 7]

5l 120

You can use the Calculator application to evaluate factorials. To use
the factorial command, press and choose Probability | Factorial. For
example, to find 5!, type 5, press , choose Probability | Factorial, and

press .

In the order of operations, factorial has higher precedence than
negation, so —3! Is equivalent to —(3!). 1199

Note 10D: Combinations

1.1 RAD AUTO REAL 3

ncrls,3) 10

You can use the Calculator application to find the number of
combinations of n objects chosen r at a time. Press and choose
Probability | Combinations. Type the number of objects (1) to choose from,
the number of objects () chosen at a time, and press . For example,
to find the number of combinations of five objects chosen three at a

time, press , choose Probability | Combinations, type 5, 3 and press .
Alternatively, type the command ncr(5, 3). 1799

72 CHAPTER 10 Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS
©2010 Key Curriculum Press



TI-Nspire and TI-Nspire CAS

Note 10E: Binomial Probability

Single Probability

In the Calculator application, you can use the binomial probability
distribution function command, binomPdf(, to calculate the probability of any
number of successes in a probability experiment. Press and choose
Probability | Distributions | Binomial Pdf.

Num Trials, n = the total number of trials.

Prob Success, p = the probability that each trial is a success.

X Value = the number of desired successes.

For example, to find the probability of eight successes out of ten trials with a
probability of success for each trial of 0.75, type 10, press , type 0.75,

press , type 8, and press .

1.1 RAD AUTO REAL D 141 RAD AUTO REAL D
binomPdf10,0.75,8) 0.281563
0749 1794

The binomPdf( command is a shortcut for calculating the value of one
term of a binomial expansion. That is, binomPdf(10,0.75,8) is the same as
10Cs + (0.75)8 - (0.25)% You can type the command directly instead of
using the menu.

To find more than one probability at the same time, do not enter any
information in the x-value entry box. For example, to find the probability of
three or fewer successes out of three trials with a probability of success of

each trial of 0.6, type 3, press , type 0.6, and press . Alternatively,
type the command binompdf(3, 0.6).

1.1 RAD AUTO REAL D 1.1 RAD AUTO REAL D
i binomPdfl 10,0.75,8) 0.281568
Num Tt i binomPat(s,0.6)
{0.064,0.288,0.432,0.216 }
1709 2099
(continued)
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Cumulative Probability

The binomial cumulative distribution function command, binomCdf(, is
similar to the binomPdf( command, but it sums the binomial probabilities
from zero successes to the desired number of successes. Press and
choose Probability | Distributions | Binomial Cdf.

Num Trials, n = the total number of trials.

Prob Success, p = the probability that each trial is a success.
Lower Bound = 0.
Upper Bound = the highest number of successes.

For example, to find the probability of six or fewer successes out of ten
trials with a probability of success for each trial of 0.75, type 10, press ,
type 0.75, press , type 6, and press . To find the probability of
more than six successes, subtract the previous answer from 1. Alternatively,
type the command binomcdf(10, 0.75, 0, 6).

14 RAD AUTO REAL [] 1.4 RAD AUTO REAL |
bin 3 binomCdf}10,0.75,0,5) 0.224125
| LD UL, G 1-0.22412400864626 0.775875
2799 2799
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Note 11A: Entering e

In any application, press to display the value e. Press after you
press to display the value of e without an exponent.
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Note 11B: Normal Graphs

You can graph normal curves in the Data & Statistics application and the
Graphs & Geometry application.

1. To graph a normal curve in the Data & Statistics application, first open a
Lists & Spreadsheet page. Give columns A and B variable names such as
value, and density. You do not need any data in the columns. Press
and choose Data & Statistics. Plot value on the x-axis and density on the
y-axis. Press and choose Analyze | Plot Function. Type normpdf(x, w, o)
and press . Set an appropriate viewing window. It is helpful to choose
values for x-minimum and x-maximum that are about four standard
deviations below and above the mean.
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(continued)
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2. In the Graphs & Geometry application, you can graph a normal curve with
the normal probability function, normPdf(. To graph a normal distribution
with mean, u, and standard deviation, o, type normpdf(x, w, o) in the
function line. For example, to graph the normal distribution with mean 3.1
and standard deviation 0.28, type normpdf(x, 3.1, 0.28) in the entry line.

Set an appropriate window.

DEG AUTO REAL
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¥

4% ril)=normPdlx,3.1,0.28 |
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() =nomParlx,3.1,0.25)

To graph the standard normal distribution, that is, a normal curve with
mean 0 and standard deviation 1, type normpdf(x).
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Note 11C: Probabilities of Normal Distributions

Calculating Ranges

You can calculate the area under the normal curve between two endpoints

in the Calculator application using the normal cumulative distribution
function, normCdf(. To access this command, press and choose Statistics |
Distributions | Normal Cdf, and input values into the Normal Cdf dialog box, or

type normcdf(lower, upper), and press . For any normal distribution,

with mean p and standard deviation o, enter the command in the form

normcdf(lower, upper, u, o).

1.1 RAD AUTO REAL D 1.1 RAD AUTO REAL D 1.1 RAD AUTO REAL D
nomCdrl-2,2) 0.9545 1o 45 normCdrl-2,2) 0.9545
(| L2 i normCaf2.2,3.4,3.1,0.14) 0.221463
a3 w4
1498 1498 2898
(continued)
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Graphing Ranges

Use the Data & Statistics application or the Graphs & Geometry application
to calculate the probability associated with an area under the normal curve.
To calculate the area under the normal curve in the Data & Statistics
application:

a. Graph the normal curve. See Note 11B for help graphing the normal curve
using the Data & Statistics application.

b. Press and choose Analyze | Plot Value. At the prompt, type the lower
bound for the area you want to find and then press .

c. Repeat the previous step to add the upper bound.
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d. Press and choose Analyze | Shade Under Function. Move the cursor
over the lower bound until a pointing finger appears and press . Then
move the cursor to the upper bound until a pointing finger appears and

press .

This will calculate the area between the values and under the curve. To
clear the displayed values, move the cursor to a blank area of the screen and
press . To display the area value again, move the cursor over the shaded

area and press .
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You can also use the Shade Under tool to calculate the area under the
normal curve, but the area calculated will be less precise.

a. Press and choose Analyze | Shade Under Function. Move the dashed line to
the lower bound of the area you want the handheld to find and press .

(continued)
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Note 11C: Probabilities of Normal Distributions (continued) TI-Nspire and TI-Nspire CAS

b. Move the dashed line to the upper bound and press .
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To change the area boundaries, move the cursor over a boundary line, press
@, and move the line to a new location. The area calculation
changes as the line moves. Press when the boundary is where you want

to leave it.
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To calculate the area under the normal curve in the Graphs & Geometry
application:

a. Graph the normal distribution. For help graphing the standard normal
curve, see Note 11B. Hide the entry line by pressing @@

b. Create two points on the graph by pressing and choosing Points &
Lines | Point On. Then click on two different locations on the graph. Press
to put away the Point On tool.

1.1 RAD AUTO REAL D 1.1 RAD AUTO REAL D
¥

[ 2.95637, 1.88362 )

TR PR S R A
il )=nomParlx,3.1,0.14

J6d

i) —nompare2.1,0.14)

c. Double-click the x-value of the left point, type in the initial value from
which you want to find the area under the normal curve, and press .

(continued)
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Note 11C: Probabilities of Normal Distributions (continued) TI-Nspire and TI-Nspire CAS

d. Press , choose Construction | Measurement Transfer, and click on the

x-coordinate of the left point. Move the cursor to the x-axis, and

press . Press to put away the Measurement tool.

141 RAD AUTO REAL D 141 RAD AUTO REAL D 141 RAD AUTO REAL D
v v §_‘ ¥
[3,2.20797)
[ 2.95637, 1.88362 )
. . x [2.8,0.286865 ) * o Afpointon. @) .
2,55 (O- 12707 T 554|  |s 54| s 504
Filx)—nomParix,3.1,0.14) i) —normPdflx,3.1,0.14) i) —normPdflx,3.1,0.14)

To change the value of the right point to the appropriate value, repeat the
previous two steps.

Press , choose Measurement | Integral, move to and click on each of the
following: the normal distribution graph, the initial value on the x-axis, and
the final value on the x-axis.

The area under the curve will be shaded and a numerical value representing
the area will be displayed. Press to put away the tool.

1.1 RAD AUTO REAL D 141 RAD AUTO REAL D
g_,' v g_' v
[3,2.20747 ) [3,2.20797 )
; 0.221463
2 AagogRIne x [2.3,0.286365 | x
) —nomm Pt 3.1,0.14) P Rl onomPatlx, 3.1,0.14) ot

Note 11D: Creating Random Probability Distributions

You can simulate a random probability distribution in the Calculator
application or the Lists & Spreadsheet application. You can view the
distribution as a histogram in the Data & Statistics application.

a. To create a uniform distribution, use the rand( command. This example

creates a list of 500 values uniformly distributed between 20 and 50.

1.1 I 1.2 RAD AUTO REAL D 1.1 | 1.2 RAD AUTO REAL et D
20+30-rand{500] ~wnif ]
{48.2070,47.2496,24.4006,35.4411,32.1747 454
€ 20

<

g
15 ]

e N L e

18 22 26 30 34 3% 42 46 50

1459 unif L

(continued)
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Note 11D: Creating Random Probability TI-Nspire and TI-Nspire CAS
Distributions (continued)

b. To create a normal distribution, use the randNorm( command. This example
creates a list of 500 values with mean 35 and standard deviation 5. Almost
all of the values will be between 20 and 50.

1.1 RAD AUTO REAL D 1.1 ]1.2 RAD AUTO REAL D
randNorm(SS,S,SOO) —norerd
‘{36.?659,32.088,45.3?29,26.7643,34.8281,:' 50 1
IS
=0
k=3 4
]
20
0|'|'|‘|'|'|'|‘|'|'
18 22 26 30 34 38 42 46 50
1499 normd

c. To create a left-skewed distribution, use the cube root of rand(. This example
creates a left-skewed population of 200 values between 20 and 50.

11 1.2 DEG AUTO REAL D 1.1 1.2 DEG AUTO REAL -
skewedleft B E = a0 ]

0|=20+30*r00t(rand(200),3 |

1 30.7199326728 2 60

2 34.4045248638 5 ]

3 347038335865 20

4 348788971539 1

5 44.1111384923 e 0l e e LTI

A|skewedleft:=20+30-3\|'rand(200) 0 2% 3szkev%gdle%to “ o d e

d. To create a right-skewed distribution, use the cube of rand(. This example
creates a right-skewed population of 200 values between 20 and 50.

1.1 1.2 DEG AUTO REAL Q 1.1 1.2 DEG AUTO REAL D
A , E C -~ o
skewedright f
0|:20+30*(rand(200))"\3 ' 0]
1 20.0002 2 45 ]
2 2 ]
21.2002 S 5]
E 21.7525 1
u 24.9396 15

> 40,8099 bl 0l :

T T T T T T T T
B 3 18 22 26 30 34 038 42 46 S0
A skewedrlght:=20+30-(rand(200)) skewedright

Note 11E: Correlation Coefficient

There are several ways to find a correlation coefficient, , using the

handheld. You can manually enter the calculations yourself, or you can have
the handheld do the work for you.

Computing r Using Two-Variable Statistics
D =Dy -7

xsy(n— 1)

To calculate r using a Two-Variable Statistics dialog box:

You can manually calculate r using the formula r =

a. Use the Lists & Spreadsheet application to enter and store the bivariate data
in two named lists.

(continued)

80 CHAPTER 11 Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS
©2010 Key Curriculum Press



Note 11E: Correlation Coefficient (continued)

b. Press and choose Statistics | Stat Calculations | Two-Variable Statistics.

TI-Nspire and TI-Nspire CAS

c. Choose the appropriate variables for “X List” and “Y List.” Make sure the
“Ist Result Column” box is “c[ ].” Then press .

11 RAD AUTO REAL a
A B C 3] T
explan.. [~ respon..
*
1 1 5
2 2 8
E 3 1
4 4 12
5
=
B5 |

Freguency List:

Category List:

= W R =] .

explanatony

Include Categaries: l:l

bl

¥ List:

Freguency List: | 1

e
[reoponse ]
Categony List: l:l
Include Categories: l:l

1st Result Column:

= W R =] .

[ —— | [)]

A list of two-variable statistics will appear in column C. Their corresponding

values are in column D. The correlation coefficient, r, is displayed in cell D14.

_’m RAD AUTO REAL a m RAD AUTO REAL [
A explan.. | respon.. & ] = “explan. |7 respon.. S D =

. =Twoh ar(' . =Twolar('

1 1 5(Title Twwo—4ar.. 11 Sy = Sa-. | 3.16228

2 2 g 2.5 12 Ty = Ony.| 273861 I

& 3 M|zx 10, 12 Sxy 102.

4 4 12|z 30. 14 r 0.979796

5 sk = sn-. | 120099 L) |15 MR 15

D2 |=2,5 Did |=0.97979589711327

You can use the Calculator application to find the correlation coefficient by
following the previous steps in a Calculator page. The two-variable statistics
will appear on the screen.

— RAD AUTO REAL 111z RAD AUTO REAL ]
s — o - —
"Twro—Variable Statistice i 26
- " n ) “Zy2“ 354-
Frequency List: = 10. "y i= Enay” 3.1622776601684
CategaryListt [ <] Zx 30. "oy 1= guy" 2.7386127875258
"sx 1= snax" 1.29099
Include Categaries: l:l " u "zxg" 102.
o 1'1?03 e 0.97979589711327
o9 11 1799
(continued)
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Note 11E: Correlation Coefficient (continued)

Computing r Using Linear Regression

In the Calculator application or the Lists & Spreadsheet application, you can
calculate the correlation coefficient, r, using linear regression.

In the Calculator application, enter and store two lists of the same length.
Then press and choose Statistics | Stat Calculations | Linear Regression (a+bx).
Select the appropriate variables for “X List” and “Y List,” and press .
The correlation value, r, will be displayed with other information.

TI-Nspire and TI-Nspire CAS

&

RAD AUTO REAL

1.1 RAD AUTO REAL D Linear Regression {a+bx) D 1.1
{1,2,3,4] ~xvas {12341 1 xtst[was g "Title"
{5,811,12} ~yrais {s811,12} { ¥ List "RegEqn”
! Save RegEqn to: o
Categorylist [ ]
o "Resid"
& [ crcet] [

"Linear Fe gnesmon (atbx)"
"atb*x

3.

0.96
0.979796

g

A
v
i)

3

In the Lists & Spreadsheet application, enter lists of equal length into two
columns. Press and choose Statistics | Stat Calculations | Linear Regression (a+bx).
Select the appropriate variables for “X List,” “Y List,” and the column where
you want to store the results, and press . The correlation value, r, will
be displayed with the other information.

1.1 D

t E ylist {
W

Note 11F: Least Squares Line

DEG AUTO REAL
[5] [

=LinRegB

at+hb¥y
-(.86655..,
1.485714..,

o 33100056324155

5991000.‘]

| =0.99100066824155

=

r

Qmmhww

You can find the equation of the least squares line in either the form
y = mx + bor the form y = a + bx. If you have two lists defined, you
can find the equation of the least squares line in several ways.

Least Squares Line in the Data & Statistics Application

When you create a scatter plot in the Data & Statistics application, you

RAD AUTO REAL

1.1
can graph a least squares regression line. Press and choose 124
Analyze | Regression | Show Linear (mx+b) or Show Linear (a+bx). |
9
s
6.

O

L L L L L L
0812 16 20 24 28 32 36 40
H
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Note 11F: Least Squares Line (continued) TI-Nspire and TI-Nspire CAS

Least Squares Line in the Calculator and List & Spreadsheet Applications

An equation of the least squares regression line can be computed in the
Calculator application or the Lists & Spreadsheet application.

In either application, press , choose Statistics | Stat Calculations | Linear
Regression (mx+b) OI Linear Regression (a+bx), and choose the appropriate
variables for “X List” and “Y List.” In “Save RegEqn to:” choose the name
you want to give the equation of the regression line. The a and b values are
stored as variables, and the equation is stored in the function you selected.

) =] 11 DEG AUTO REAL =] 12 DEG AUTO REAL =]
g I B G 5] £ ™
¥ List: ylist stata “0.B66666666667
| ¥ List b Eahieds statb 1.48571428571
1 1 i i
S RerEr L ! Title Linear Re. #1lo} -0.866666666667
2 22 2 RegEgn  |a+h*x
3 IFIEEMSEsy L3 Eife! e 5 (1.86666
| camsgyies[ ha 5 b 1.485714...
o
5 35 7 r 0.982082..
oK || Cancel | |24 el
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Calculator Notes for the TI-Nspire and TI-Nspire CAS

Note 12A: Changing Settings

I8 Cocument Settings...
Angles can be measured in radians and degrees. The handheld’s default Display Digits: 2
setting is radians. To change to degree mode, press @ and choose Angle: | Degree <
. . .| Radian
System Info | Document Settings. Move to the Angle setting and choose ExmR el Pt "o

Degree. Press to return to the document. If you get “funny” values ~ [| ReaterCompiexi[Sranan [ <] f|—
when using trigonometric functions, check to see whether you are in (AU @F (TS v
Degree mode. For more information on changing document and system popty 10 Sysor | [Careal]

& 1 A

settings, see the Getting Started note.

Note 12B: Trigonometric and Inverse Trigonometric Functions

Before using trigonometric functions, make sure you are in Degree mode.

Press , , or to find the sine, cosine, or tangent, respectively, of

any angle measure. Alternatively, you can type sin(, cos(, or tan(.

1.1 DEG AUTO REAL D

sin47) 0.731354
cos(47) 0.681698
tan(47) 1.07237

edicie]

Press @, @, or @ to find the angle that has the

given ratio.

_’m DEG AUTO REAL &
sinf30) 0.5
sin*(0.5) 30,
cosh4s) 0.707107
cos'(0.70710678118655) 45,
tan(47) 1.07237
tan"(én,s

S/98

Note 12C: Graphing Parametric Equations

In the Graphs & Geometry application, press and choose

Graph Type | Parametric. In the entry line, type an equation that represents

the x-coordinates in terms of the variable t. Press and type an equation
that represents the y-coordinates in terms of the variable t. Press .

The inequality shows the range of t-values the handheld will use to evaluate
the x- and y-function values. The tstep is the increment by which ¢ increases
between each evaluation. Choose an appropriate range of t-values for your
graph.

(continued)
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Note 12C: Graphing Parametric Equations (continued)

Press @@ to toggle between hiding and displaying the entry line.

DEG AUTO REAL

1]

a7 TV

1]

DEG AUTO REAL

gsr TY

1]

DEG AUTO REAL ]

g7 TY

{x1 (f)=f
[ \y1 (!)=4—52

- i

| 056£6.28 fstep=0.13

¥

0

xi'(f)=1
=1t

2

¥

-

6.7

i H

Setting the Graph Attributes

Parametric graph attributes are similar to the attributes of other function

graphs. See Note 3A for help with changing the graph attributes.

Note 12D: Tracing Parametric Equations

To trace on a parametric graph, press and choose Trace | Graph Trace.

Press p or { to trace the graph in increments of ¢ as defined by tstep in the

entry line. Note that the right arrow key may not necessarily move the

cursor to the right on the graph, but it will always increase the value of ¢.
Alternatively, you can type a value of t and press . To change the trace

step, press , choose Trace | Trace Settings, and enter a new trace step.

The displayed x- and y-coordinates are determined by evaluating x(#) and y(?)
for the current value of t. Press to create a point at the location of the
cursor. This point will be labeled with rectangular coordinates and no t-value.

To move to a different graph, press a or w. Press to put away the

trace tool.
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DEG AUTO REAL
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TI-Nspire and TI-Nspire CAS

Note 12E: Parametric Walk

The TI-Nspire currently has the ability to collect data only when a sensor is
attached to the handheld. Therefore, you will need to use two handhelds,
each with a CBR2 attached, to collect the data. See Note 4C for instructions
on collecting data with two handhelds and sharing the data electronically.

You can also collect data with two handhelds and then type the list from
one handheld into the other handheld.

a. Press @ and choose New Document. Connect the CBR2 to the handheld.
Choose Lists & Spreadsheet and press }

b. When you are ready to collect data, press . The CBR2 will collect
data for five seconds and stop automatically. Because your data will need
to match up with data that another member of your group is collecting,
the time you start collecting needs to be synchronized with the other data
collector in your group and the walker.

c. If you are not satisfied with the data, press and choose Experiment | Start
Collection to repeat the experiment. A new experiment will begin immediately
after you decide to store or discard your previous data.

d. Once you are satisfied with your experiment, press p to highlight the Close

button in the upper-right corner of the data collection console. Press
to close the data collection console. To get the data collection console back

after closing it, press @@

Alternatively, you can use the TI-84 Plus faceplate on the handheld. (This
method is not possible with the TI-Nspire CAS.) Change the TI-Nspire
faceplate to the TI-84 Plus faceplate, and follow the procedure in Note 12E
of Calculator Notes for the Texas Instruments TI-83 Plus and TI-84 Plus.

Note 12F: Graphing Functions with Parametric Equations

Functions and parametric equations can be graphed in the same Graphs &
Geometry page. After graphing a parametric equation, press , choose
Graph Type | Function, and graph the function.

1.1 DEG AUTO REAL - 1.4 DEG AUTO REAL -

235 17V 485 TV
; ;| 1ibed=s-fen)
X X
10 ~ w0l e I 10
xile)=1-£ xile)=1-£
ylel=-1+0.5- yllel—-1+0.5-
[3,5]
@ B fild-z+abe) A
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Calculator Notes for the TI-Nspire and TI-Nspire CAS

Note 13A: Unit Circle

Complete the following steps to graph the unit circle using parametric
equations.

a. Make sure your handheld is in Degree mode. If you need help with Degree
mode, see Note 12A.

b. In the Graphs & Geometry application, press and choose
Graph Type | Parametric.

c. In the entry line, type cos(t) for x(t). Press and type sin(t) for y (7).
Move to the final line and change the numerical values to 0 < ¢t < 900
and tstep = 15.

d. Press to display the graph. Press @@ to hide the entry line.
1 DEG AUTO REAL @

V

x7 (!)=cos(f
Vi (f)=sin(f
@ B 0262900 fsrep=15 A

e. Move the cursor to a tick mark on an axis, press @, use the
NavPad to change the scale of the axes and zoom in on the unit circle.
Press to let go of the tick mark.

] DEG AUTO REAL O iEEN DEG AUTO REAL @
¥ ¥
aAxes . ﬁ \ .
wj‘{;ﬁf)=ms(g = s -
y1(e)=sinls) yle)=sinlz

f. To find the coordinates of points on the unit circle, press and choose
Trace | Graph Trace.

1.1 DEG AUTO REAL a
J ¥

(0.5,0.866025 ), =60

(o
N
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Note 13B: Radians

In Radian mode, the handheld treats the input of a trigonometric function
as a radian measure instead of a degree measure. It also returns a radian
measure when you use the inverse trigonometric functions. To put the
handheld in Radian mode, press @, choose System Info | Document Settings,
and change the Angle setting to Radian.

I8 Ciocument Settings... _D m FAD AUTO REAL 3]
Display Digits: = Sm(g) 0.5
Angle: i 6
Exponential Format: sin“(O.S:l 0.523599
Real or Complex: !
Auto or Approx.:
bl
[ Apply to System ] [ Cancel l
07589 licie]

Overriding Radian or Degree Mode

If you press @@ after inputting an angle measure, the handheld does
calculations using the angle measure in degrees, regardless of which setting
the document is in.

If you press @ and choose r after inputting an angle measure, the
handheld does calculations using the angle measure in radians, regardless of
the angle setting of the document.

1.1 RAD AUTO REAL D DEG AUTO REAL D
sin(30°] 0.5 m 05 m
sinl30) -0.988032 0.5
, ((n)r) 0.5 0.5
S| —
4
N 0.5 0.009138
s 11 RAD AUTO REAL 5]
I 1 (20°)b Rad (0.523500)"
499 | ] (0.52350877550820)" 0.166667
T
Converting Between Radians and Degrees !
You can use the catalog function to convert an angle measure from
radians to degrees or from degrees to radians.
. 2/99
For example, follow these steps to convert 30° to radians:
a. Set the calculator to Radian mode. K RAD AUTO REAL &
b. Enter 30 and press @@ 0 0.523598775598
. 0.52359877559829 0. 166665666667
of° [lctdnbniniiniiintialicibetet
c P‘re.ss ®®, choose PRad, a'nd press twice. You can .
divide the answer by 7 to determine the answer in terms of . 0166666666666 b approxFractionl5.c. 14
d. It is more convenient to use a fraction. To convert the decimal to 1
a fraction, press @ to retrieve the decimal and then press i
and choose Number | Approximate to Fraction. Imagine that 7 55

follows the fraction. So 30° is equivalent to %77, or ¢ radians.
(continued)
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Note 13B: Radians (continued) TI-Nspire and TI-Nspire CAS

For another example, follow these steps to convert 71—727 radians to degrees:
a. Set the calculator to Degree mode.

b. Enter 71—72T and press @ and choose r. Then press @@,

choose pDD, and press twice.

7 . . .
c. So 45 radians is equivalent to 105°.
1.1 DEG AUTO REAL D 1.1 DEG AUTO REAL D
ik ((m oo 105.
12 12
|
m|e|i E|o| B _ ° &
s s =22 = n
+ =] * | f t |&
0783 1

Note 13C: Secant, Cosecant, and Cotangent

All of the trigonometric functions and the inverse trigonometric functions
can be found in the trigonometry section of the catalog. To access these
functions, press @, choose Trigonometry, and then choose the

appropriate trigonometric or inverse trigonometric function.

Alternatively, you can type in the trigonometric function. For example, to

find the cosecant of 30 degrees, type csc(30 and press @@

You cannot type in the inverse trigonometric functions, but you can find the

inverse cosecant, inverse secant, and inverse cotangent by using the inverse

of a reciprocal trigonometric function with the reciprocal of the input. For

example, to find the sec™!(3.1), press @, type 1/ 3.1, and press .

RAD AUTO REAL

e | 41af | 5: Gl

-] Trigonometry
Sine
Cosine
Tangent

e

T

RAD AUTO REAL =]

T

RAD AUTO REAL

A

A

o

csc(30°)

csc(BU"—‘)

2.

1
cos"(—)
1

1.24234170886

secl1.2423417088646) 31
~ [ use wizard
ceclvalue) S ks 2/99 4499
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Note 13D: Collecting Sound Frequency Data

The microphone sensor is not currently compatible with the TI-Nspire.
Change the TI-Nspire faceplate to the TI-84 Plus faceplate.

You need a CBL2 and the EasyData application to collect sound frequency
data. Plug the microphone probe into channel CH 1 of the CBL2, and
connect the calculator to the CBL2. Press and select EasyData. If the
program does not recognize the microphone, follow these steps:

a. Press Setup ([wiNDOW]) and select Other Sensors.

b. Select CHI and press Next ([zoom]). Then choose Microphone and press Next.

Ring the tuning fork and press Start ([zoom]) to begin collecting data. The
CBL2 collects data for only 0.02 second, so it will stop again almost
immediately. The calculator will display a graph. If the graph does not look

like a sinusoidal curve, press Main ([TRACE|]) and then Start ((zoOM]) to try
again. Press OK ([GRAPH|) to overwrite the data. If you continue to have

trouble collecting good data, adjust the microphone’s position.

When you have good data, press Main ([TRACE]) and then Quit ([GRAPH]). The
calculator will tell you that time data are stored in list L1 and sound

frequency data are stored in list L2. Press OK ([GRAPH]).

The microphone sensor cannot be used with the TI-Nspire CAS at this time.
Go to http://education.ti.com for more information.

Note 13E: Polar Coordinates

Graphing Polar Coordinates
Polar equations can be graphed using radians or degrees. To learn how to

change to Degree mode, see Note 12A. You can graph a polar equation
using these steps:

a. In the Graphs & Geometry application, press and choose
Graph Type | Polar.

b. In the entry line, type an equation in the form r = f(6).
c. Move to the final line and change the numerical values of the inequality
to the appropriate values.

Press @@ to toggle between hiding and displaying the entry line. Change
the viewing window if necessary. See Note 4D for help on setting windows.

1.1 DEG AUTO REAL & 1.1 DEG AUTO REAL 3]
ge7 T R
i x 4 x
10 ! | e ria)=Fsinls)-2 10
r1lp)-4sinlp)-2 {r,Z(ﬁ)f
| 0292360 defep=5 X % B [02826.28 fstep=0.13 A

(continued)

90 CHAPTER 13 Discovering Advanced Algebra Calculator Notes for the Texas Instruments TI-Nspire and TI-Nspire CAS
©2010 Key Curriculum Press



Note 13E: Polar Coordinates (continued) TI-Nspire and TI-Nspire CAS

Tracing Polar Coordinates

To trace on a polar graph, press and choose Trace | Graph Trace.

Press P or { to increase or decrease the angle measure, 6. Alternatively, you

can type the angle measure and press . The coordinates are displayed in
the form (r, ). Press to create a point at the current coordinates. This
point will be labeled with rectangular coordinates instead of polar coordinates.
Press and choose Trace | Trace Settings to adjust the trace step.

To move to a different graph, press a or w. Press to put away the
trace tool.

11 DEG AUTO REAL a 11 DEG AUTO REAL =]
| s i ¥
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6.7

Note 13F: Sliders

Sliders allow you to control the values of coefficients in equations. Note that
in Graphs & Geometry, you can grab the graph of a function, dynamically
alter it, and observe the changes that occur in its equation. Sliders allow you
to dynamically change the values of coefficients in an equation and observe
the resulting changes in the graph of the equation. You can insert sliders into
Graphs & Geometry pages and Data & Statistics pages.

Inserting and Using a Slider
Follow these steps to insert a slider:
a. Press @ and choose Graphs & Geometry or Data & Statistics.

b. Press and choose Actions | Insert Slider. A slider appears on the graphing
screen. Type a name for the slider and press .

c. If the slider is not in a convenient location, move the cursor to the upper-
right corner of the slider and press @ Move the slider to the desired
location and press

11 RAD AUTO REAL [ 11 RAD AUTO REAL [ 11 RAD AUTO REAL @
¥ ¥ ¥
'
[ [ [ J [ [ [
0 10
H X H X H X
: ! !
b=5 £
[ [ [ J [ [ I
0 10
& b= 2| [em Al 2| [em ab)- |2
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Note 13F: Sliders (continued)

TI-Nspire and TI-Nspire CAS

d. Move the cursor to the entry line and press . Type a function, typing
the name of the slider in place of the coefficient you want to vary. It is
important to enter operation symbols in the function. For example, if b is

the slider, do not type 4 + bx. Type 4 + b - x.

e. Press to graph the function.

f. Press and move the cursor to the sliding tab on the slider.
@ and move the tab to the desired value. Alternatively, move

Press

the cursor to the value of the slider. Press , type the desired value for

the slider, and press . The graph will adjust automatically.

1.1 RAD AUTO REAL D 141 RAD AUTO REAL D 141 RAD AUTO REAL D
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Changing Slider Settings

The slider is preset to values between zero and ten. To change these values,

move the cursor over the slider and press . Then press @ and

choose Settings.

In the Slider Settings dialog box, change the values to the appropriate

minimum and maximum. The value you enter in the “Step Size” box will

determine the steps the handheld will you use if you animate the slider.

Press .
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I8 Slider Settings
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Note 13F: Sliders (continued)

Animating a Slider

To animate the slider, move the cursor over the slider and press . Then
press @ and choose Animate. The slider immediately animates and
the graph changes as the slider value changes. To stop the animation,

press @ and choose Stop Animate.
1.1 RAD AUTO REAL D 1.1 RAD AUTO REAL D

¥ ¥

)= 2 4box

@& flx=a+tbx A @& flx=a+boe A

Minimizing a Slider

To minimize the slider, move the cursor over the slider and press .
Press @ and choose Minimize. The slider can be controlled by the up
and down arrows next to the slider value. Move the cursor to these arrows
to change the value of the slider in step increments. To return the slider to

its original size, press @ and choose Maximize.
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