TI-Nspire CAS Touchpad primer (especially for TI-83/84 users)

This primer will help you get a feel for your new super graphing calculator. updated by Mr. Bird
on May 27, 2010, for OS 2.0. Enjoy (This document is available as a Word document at http:/covenantchristian.org/bird/Nspire.html)

Section 1: Intro — Home & Settings (84 users would call it MODE)
Welcome to the most intelligently designed and mathematically enjoyable technology ever
developed for the high school classroom. There are several features on the TI-Nspire

where your computer knowledge will carry over.

(7} Home

[} Documents

i Scratchpad

fimd 2 Calculate E 1. New Doc
i B: Graph B 2: My Docs...
&
1 4: Current

Add page to: New Document

Press (Gon).

This Home screen is like the desktop of a computer.
My Documents is just like ‘My Documents’ on a
computer with all the files in folders. Navigate around
this page by clicking the arrows on the Touchpad, or

just slide your finger
across the Touchpad.
Yes, the rectangle is a
touchpad like on a
laptop computer.

You could even double

Handheld Setup

Font Size:
FPower Standby:

Hibernate:
Fointer Speed:

5. Settings & Status

)
tap one of the options

on the Home screen if you enable that feature. In order to
enable this go to Settings & Status, Handheld Setup... =
Let’s look at the buttons around the Touchpad.

and behave just like Esc and Tab on a computer keyboard. is a good button to
try if you ever get stuck somewhere. It removes menus or dialog boxes. Tab is a nice way
to jump through fields on a dialog box or even on the Home screen. Other keys that work
just like on a computer keyboard are and the backspace button is @.

Notice the yellow word ‘CAPS’ above and ‘clear’ above @). If you press @)@sni), you
will turn on caps lock; repeat to turn it off. @@ will clear the entry.

In the middle of the Touchpad is [§]. This is the ‘click’ button. It serves as the left click on a
mouse button. Most times, pressing (%] or will accomplish the same thing. To access
the contextual menu, right click is done by pressing @) (men), designated with the symbol 5.

Now under Settings & Status, select Settings, General. (You can also get to document
settings from any other screen by pressing (gc>).)

For the 83/84 and 89 this was referred to as MODE.

On the TI-Nspire you are working in a document that can be saved. More on this later...

General Settings looks like this on the handheld

General Settings %:’e to g;:t to tge setting you wr?ntbto chan?er.]
en arrow down by pressing on the bottom of the
: S Al
Display Digits: Touchpad. Press [Z] to make your selection. Be
Angle: sure to tab to Make Default to apply this setting to
Exponential Format: the current and all future new documents as well as
Real or Complex: the Scratchpad. (This will not change the settings
: _ for already created documents.)
Calculat rode: | Aut
SR Pressing causes any changes made to be disregarded.
“/ector Format | Rectangular <= ]
[ Restore l [ Make Default l [ Ok ] [ Cancel]
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File Edit View Insert Tools Window Help

HALEBE &

: TI-SmartView 2o |

i :; Keypad + SideScreen  w

Document Settings

On your computer software
that came with your Nspire,
it looks like this (to the right)
when you choose File,
Settings, Document Settings.

— General Settings
Graphs & Geometry

2z @

| highly recommend using
FLOAT under ‘Display

Display Digits:  |Float -

Graphs & Geometry Settings
Display Digits: | Float3
Graphing Angle: | Radian
Geometry Angle:  Degree

V] Show axis end values

oK | Automatically hide plot labels

Digits,” and AUTO for ‘Auto ool (e
or Approximate.’ Aoaclo e
‘Exact’ means the answer

) 5=

{1 Pages... [ Tr-smart..| 5 My Files | oof Utiities Document1 x

will be given as an exact

Show tool tips for function mani

L

[¥] Automatically find peints of inter

‘ Make Default H Restore ” OK

J

|| &= TI-Nspire CAS (...DAB7) selected (1 avail...

1.1 Settine

number (no decimal

approximation). ‘Approximate’ means the answer will always be shown as a decimal. ‘Auto’
means the answer will be displayed as exact whenever possible. Let’s use AUTO.

After selecting ‘Make Default,” let’s look at the setting options for Graphs & Geometry. In
calculus we’ll need to make sure the general and graphing angle is set to radians. For the
AP exam you may want to change the display digits on a graph to Fix3, but | would keep it

on the default Float2 setting for now.

Can you find Status in the Settings & Status option? This will tell you the

. . . “ersion: 2.0.0.1188 =]
version of your operating system, OS. For example, the screen to the right || .. cce 25 v axcorrane
shows a handheld with OS version 2.0. You can find your Product ID by O —
looking in About. (This is the answer to the first question on page 11.) Login' Mt ngged in &

Now begin a new document. Press (@on), 1:New Doc. When you first begin

atus
Batteries 100%

a new document you get to choose between one of six options: a Calculator, Graphs,

Geometry (dynamic geometry like Cabri on a handheld!),
Lists & Spreadsheet (like Excel®),

Data & Statistics (behaves similar to Fathom®) and

Notes (press @m] on this page to write and do math here).
All of these are dynamically interactive with each other.

Section 2: Calculator Battery life is good.

a1:Add Calculator
W 2:Add Graphs
By 3 Add Geometry

B 4:Add Lists & Spreadshest
kh 5:Add Data & Statistics
B6:Add Notes

JTp WUnsaved w \‘ﬁg\New with 2.0, you can close a document. Cursor over

here with the Touchpad and click to

there can be more than one page.
Each document can consist of up to

0/99

close. Typically |

saw ‘No’ when asked if | was to save. You can also close
by pressing (v, File, Close. What else does do?

1- The “1.1” tells you what page you are on. In a document

30 “problems” and

each problem can have at most 50 pages.

o8 1.1 indicates that we are in the first page of the first
problem. 3.4 would W that we are in the 4™ page of the 3" problem.
And as you can see; the calculator remembers 99 entries in the history.



Press (). YES! There are all the trigonometric functions and their inverses. Arcsecant
(also known as inverse secant) is no longer hidden. But this trig button can be used fast.
Press (3). WHOA! What just happened? You didn’t even have to press enter to say you
wanted sine. And no more sloppy TI-84 allowing you to forget the close parenthesis. Even
more importantly, no more getting lost in the parentheses. You open and it automatically
closes. Just like an automatic door closer on your screen door, it will let fewer flies in,
fewer syntax mistakes. (Sometime try just pressing the close parenthesis (0).)

Press (m). Enjoy looking at all that is there for a moment: imaginary number i = J-1,
infinity, Euler's number e = 2.718 , and theta 6 will all come in handy.

Press (3. That is interesting, isn’t it? Usually you need to press @ to do ‘fancy fraction
divided by’. | highly recommend this to keep you from making the old 84 mistake of 5/3+2
when you meant 5/(3+2). And please don’t use a calculator to do that calculation.

Press (4)(enter).

This is the exact answer. Isn’t “math print” beautiful? The parentheses are large, the
division is a lovely fraction, and there was even a multiplication symbol added between the
3 and pi. The radical in the answer even goes over everything it should.

But what if you wanted an approximate answer? Notice the yellow ( if you are using the TI-
Nspire Touchpad, Clickpad, or the TI-Nspire CAS Clickpad) that is above various operations. To

access the yellow commands, first press @).
What do you think the symbol above the J7 0 nsaved ¥ ]
key will do? Try it. Press @ ). sl =) 0
(It gives you the decimal approximation.
Generally, give three decimal places on the AP sm(?’i) 0707106781187
exam, unless you like to lose points.) £
je_T 34fo1

Try a radical expression like+/63/13 by typing Lo 13
@®@EOG@@(@) Hey, did you notice that || /7 3-fo1
it rationalized the denominator. Perhaps you ﬁ= 13 .

oo 3799

were expecting % If you ever wonder if

those two are the same, how could you check it? Try it. To get out from under a radical or
denominator, click the arrows on the Touchpad or press tab.

Evaluating expressions a couple of different ways (| prefer the second)

1. You can store or define a Oops, that’s what it would say with a TI-Nspire.
variable. To show you what TI-Nspire CAS has no problem talking about variable a.
| mean, type ®@. Type (5)@)(en)[A)Cnter).
aa |> “Unsaved = i) Type BJ@)E®(@)(3)(enter). (For the :=, the colon could also be
a ] found in with punctuation @). And (3 is at the top of left column.)
Variable 1s noc defined Use the negative (opposite) sign instead of the minus sign.
No value is assigned to variable. Use one Well, actually the Nspire is kind enough to generally understand
°ftheft°“°wi"9 BT either the minus or negative.
. v Type AGEB®EIO®G)Cre.
a a
il 554 5
b:=73 3
a-bib’
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IMPORTANT! You HAD to type the multiplication sign between the a and b. On the TI-Nspire
or TI-Nspire CAS you are not limited to the 26 letters of the alphabet for variables or names of functions.

So ‘ab’ is an acceptable variable name. ‘ab’ does NOT mean a times b.

Try to get in the habit of using the multiplication sign between variables and also between
variables and parentheses to indicate multiplication. If you are using parentheses for
multiplication with variables, like x(2x+3), they have rigged it up to give you a friendly
“Invalid implied multiply” error message to remind you to use the multiplication sign.

For example, y(2x+3) is not “y times (2x+3)”, it is understood as the function y of (2x+3).

Hey, did you notice that variables that are defined turn bold when you type them. This can

be a comfort that you are doing things right. Also, isn’t it great that the cubed actually looks
like the way it would appear in a book or how you write it on your homework instead of like
you are talking to a computer? Math print is a beautiful thing.

Just like on the TI1-83/84, the value stored in ‘a’ is 5 and ‘b’ is -3 until the values are
redefined, but now on the TI-Nspire these values are only stored on this problem. Start a
new problem and the variables are freshly available. More on this later...

2. (I like this method better) Use the ‘such that’ - 11; d = [EI%
symbol to temporarily assign a variable. L
Press IO @R®GO 37 s true
Now to get the vertical line, press @(@® and arrow Jiz 13
back once. Press @t xI®(3). 5 g 5
When you press the expression is evaluated _ e
such that x=3. (When you learn about derivative at a ; 2 H o
point, the vertical bar or ‘such that’ will be used again.) @ b+b z =

x[2x+3) ¥
Do you remember how you could go through the _y 799

‘history’ on your T1-83/847? It would take you back through

the previous 10 entries by hitting (2ndENTER]. The TI-Nspire takes you back 99 entries simply by
pressing the top of the Touchpad to up arrow, a, until you get to the expression you want.

Press a until a-b+b’ is highlighted. Press (nter). AEEALE
The expression pops down to the last line.

Now type Ib=1. Will b remain the negative 3 as you
defined it earlier or will b =1 win? Press (enter).
Hmmm.... How can you find out what b is defined as?

Press (B](enter).

Here are 3 ways to delete what is stored in a variable:
(i) Press (menw), Actions, Delete Variable. You can

f+- 10 Actions

iE

Cefine

Lig 20 Number 2: Recall Definition
y= 2 Algebra T

d 4 Calculus 4: Clear a-z...

@ g: g{oi?atl?'“tbf 5: Clear History

% 6 Statistics ,

kg 7 Matrix & Vector 6 Ir?sert Comment
$¢ 2 Finance 7iLibrary

81 9: Functions & Prograr: Lock -
{7 A Hints

a-bti|p=1 ©

Hlnzaved w '[Elm
=
e ad
5
-3
-42
_ xlzat3lpe=3 27
choose which =
variable you = =
want to delete

by pressing (vr).
(i) If you want to delete all the single letter variables,

choose the option below Delete Variable.
(iii) Perhaps the easiest way to start fresh is to press

@on, New Doc. And good job observant students. Yes, you
can just press @N) as you noticed when you pressed (<), File.



Section 3: Graphs and Geometry

We will return again to the Calculator features later and consider more about why your Tl-
Nspire CAS is such a valuable tool. Perhaps you will even consider it to serve as a ladder
to help you reach new heights and succeed in calculus.

According to the AP Calculus course description “A graphing calculator appropriate for use on the exams is
expected to have the built-in capability to:

e Plot the graph of a function within an arbitrary viewing window

e Find the zeros of functions (solve equations numerically)

e Numerically calculate the derivative of a function

e Numerically calculate the value of a definite integral”
You will learn how to do the 3™ and 4" bullets later in the school year, but the Graphs & Geometry
application will be introduced by teaching you effective means of doing the first two bullets now.
First off, press @)(1], to add a new page.
(This could be done using @) (doc-), or
(@cy), 4:Insert, 2:Page.)

Choosing 2:Add Graphs
gives this standard graph window.

411 )12 (» Hlnsaved w m 411112 |» *lnzaved w m
& 67
Fo1:Add Calculator
A 2:Add Graphs
By 2:Add Geometry !
B 4.Add Lists & Spreadsheet = ; 13
lih 5:A4dd Data & Statistics
B Add Netes
« 71l B

To adjust the window settings press (menu),

Press XJ(0)(3)(enter). 4:Window, 1 Wlndow Settings.
401112 |* *nzaved w Eor#l] ¢ | ; QCtIOHS
2 2 Wiew
8.7 & 3 Graph Type 10 Wi
T4 Windows f 20051 2: Zoorm - Box
A, 5 Trace W3 Zoom = In
gy 5 Analyze Grap B4 Zoom - Qut
! - /1 Points & Lines| 4, 5: Zoom - Standard
£ = :E & 8: Measurement (1. 6: Zoom - Quadrant 1
9 Shapes &7t Zoom — User
A:Construction [ 8: Zoom — Trig
(X -* B: Transformation g 9: Zoom — Data
@ C:Hints A Zoom — Fit
_ . B: Zoom — Square
= —4.67 > ~8)14k C: Zoom — Decimal
Type @@. @ Press
Wird o a2z *Unsaved w ] x|
HMin: |_1 | 567 Ty
HKha: |1 |
¥Scale: |Aut0 v|
YMin: | -6 ssece66666667 | . £ -
E ¥Max: |6 se6565666667 | = = 2.1 H)=x??
vSeale: |Autn v| N
oK Cancel
5 o] 5 o




Press (men), 4:Window, [A]:Zoom-Fit.

(If you know the domain, this will quickly
give a window appropriate to the range.)

d1a]1z]|» Hnsaved W Eorel] < |
L2y

f1|:v:|—v3x

108

The screen shot below shows the screen
being grabbed and moved. Slide your finger
on the Touchpad to move the cursor to an
empty place. Press @i(2] to make the

open hand close. Try moving the page

to look like this. Press to let go.

'IERD B L *nsaved w Eorel] < |
2%y
] f1(x)=x3
0.4 .
-0, 7 0.1 148
» -1.2

... (enter). (ment), Window, Zoom—Standard.
Press (). Type the following in f2(x)=

GOEEGHHEOGEG(E) Centen
'IERD B L *nsaved w Eorel] < |
.67 M
f1(x)=3-x—7
L3

—i0

»

N

With the new OS the entry line is hidden
automatically. will reveal it or press @),
2:View, 6:Show Entry Line (or Ctrl+G).

ints

k 1. Actions Heved w

g2 % 10 Graphing Yiew

A3 d__ 2 Plane Geometry Wiew

o di WL 30 Hide Analytic Window

M5 T| 1. & Hide Axes

bei B Al 5 5 Show Grid

. 7 Pl8 Showe Entry Line {Ctrl+355)

& 8 =71 Show Scale
g = - Hide Axes End Values
A CEH9: Show Table (Ctrl+T)
E:T| A Hide Object Selection Guides
CiH

1.2

Now let’s clear the cubic function and
graph a linear function, y=3x-7, in a
standard window. Press to get to
the entry line. Up arrow, a, to f1(x).

Press @@). Type GHXO(@).
Then to graph this press...

'IERD B L *nsaved w Eorel] < |
L2ty
f1(x)=x3
0.1 .
-0.% 01 148
@ fl=3c-7 2

(menw),7,3. Now just click each line.
(@d(z to undo. Try using 1:Point
to find the intersection. Click when close.)

k 1: Actions
B 20 View

aved w

e

i, 5: Trace
bei 6 Analyze

£ 30 Graph Type
T 2k Window / Zoom

* v ¥ | w w

Grap

» 7 Points &
# 8. Measure

Lineg
rremnt

9: Shapes

A: Construction
.- B: Transformatic

(® CiHints

>

411

—d

: Line

— 5 Segment
— 6 Ray

. Tangent
Wector

: Circle arc

T1l)=3 -7

graph 1

BT

graph 2
!

s

667

£2(x)-—= x-=

5

5

»

~—~——

—6.87




Press to get out of the ‘Intersection Point(s)’ mode.
Let’s try some of the split screen features of TI-Nspire. Press (w7, 5:Page Layout,
Select Layout, Layout2. Use @(tap) to toggle between applications. Note the border.

B8 a1z *Unsaved w BB iz Hnsaved w o] x|
5671y 5674y
=3x-7
: 1
iB 1. Custom Split : :
[ 2 Select Lay%ut y o=l % Press Menu fml 13 % Press Menu
=k 3 SelectApp (Crl+k)| (207 5 <X 10 AT Y RN
B4 Layout4 |4 Swap Applications (2‘,‘11,)_&\ [5~-1)
F§5: Layout5 | =i Delete Application
[6: Layouts |6 Delete Page
@7 Layout7 |7 Group Crrd) | #1(c)=3 x— i t1(x)=3 -
» {8 Layout8 |13 Ungroup  (Cirles)| | 667 » 667
Press (men), 2:Add Graph In £3(x), Split screen can be customized.

type .1x% + .1x% — 2.6x + 2.4 (), Page Layout, Custom Split

iz HUnsaved w WA [z HUnsaved w ©WEA a1z *Unsaved w b x|
5671y g7ty 13.42 %y 5.6 Documents
1: File [\
2: Edit M
d Calculator 3 W ey M
4 Insert M

E hth:Add Data & Statistics
E6:Add Notes

1 (x:l=3 n—

N 5 BN
(21|

1 (x:l=3 n—

»i| -13.42

Use & and (& to scroll through the options.
(Arrows adjust the size.) Get it horizontal. Press (enter).

5 Page LR
&: Refresh)
5 7 Setfingy

2 Login...
G 2 Exit Pre

_ i/ﬂ (x:l=3 n—
» 667

Move the cursor to hover

over the ticks on the x-axis.

Grab (hold [%]) and pull it out.
B x|

Custom Split
Select Layout ¥
Select App  (Ctrl+k)
Swap Applications
Delete Application

: Delete Page

Sroup
s ngroup

(Ctrl+)
(Ctrl+8)

0 =l Gy en e W)

iz Hnsaved w ©WEA a1z HUnsaved w f{E «a1z2) *Unsaved w
5674y 1342 %y .67 TV .67 My
Hes
! 1'1{):‘3— =7 % ! 1'1{):‘3— =7 %
-10 P L 10 -1 s 10
(2 —(1))“‘_—1———§—h (2,—(1}“‘:1———?
1 » = f2lx)=——2—— » - f2lx)=——2——
_ & q . @ 667 1 : 3 6.67 : o
tolxl= S 1A | i 10 13420 1342 Ty
5 Use + ar - to choose a layout[%()ého_ 1x . / .
Y axNes: axe
§ __u/ )52 a X
-10 : o [ : o
1023 5" j 130c)=0.12+0.1x2%: | £3(c)=0.13+0. 122
» 667 | -13.42 » -13.42 » -13.42

Don’t want the vertical scale
to change. Hold down the
and arrow left & right.

]z *Unsaved W o] x|
6671y — | n
Save In: | My Documents v| = Save In: | My Documents V| =
! el = X Mame /| Size Mame Size
-1 1 (“2—'{%3);_1___& 5 Examples Folder ER Examples Folder
, I - -
= . f2|:x,]=—-x—— B MyLib Faolder B MyLib Faolder
= c c B [calc_YourMame | Falder
12 55 ¢¥
- 2 File Narme: File Narme:
ER T s 647
FBlc)=0.1%7 +0. L33 G+ 2.4

Now, let’s save this file. Press (wocy) Save (or Ctrl+S). Press
or to get to the +folder icon. Press (nter). Add a folder

with your name on it. Underscore, _,

is made with @[]




(tawydown and type Primer.
Press (enter).

Let’s TRACE & find ZEROS. On a new Graph page, @) (doc>),
arrow up, a, Press Cente) to put f3 on this page. (men), 5, 1

4 12112 |» *Primer w k10 Actions Her w Eor#]] x |
g 2 Wiew
5.67 Ty 3 Cranh Tone oY
Sawve In:| My D t: E £ 31 Graph Type )
| W e v| ___ ot WlndowaOOm »
/| Size M, 5 Trace 1: Graph Trace
Er Examples Folder \gf 6. Analyze GIEE 2! Trace All
B3 MyLib Falder q . 7: Points & Lilieg3: Trace Step...
ER calc_vourklame Folder x & % Measurem| & 4 Geometry Trace
-0 I 10 9. Shapes Joks Erase Geometry Trace
il Name‘ A Construction | Y LU L
tialMET .- B: Transformation »|
@ f3lx)=0.1:+0.1x"-2.6x+2.4 2| | { -6.67

Arrow around. What do you notice? This happens because ‘Automatically find points of
interest’ is checked on Graphs & Geometry Settings (see pg2 of this Primer). Type a
number, like 4, and press to jump there. Press (enter) to drop a point. (es<) to end Trace.

diaf1z]13]r *Primer w WA « 11212 ]> *rrinerw f{E a1z 12]> *Primerw e x |
i she7 Y i she7hy i g7 My
: : :
X zero X X
10 ! 8| 1o ) IS ! )
W.l-x3+0.l-xj— Job.123+0. 122 W.logﬂll-xj—
» -6.67 /ml0,24]) | |» -6.67 5 0(1,0) » -6.67 5 (26,-1.9)

Now try (menw), Analyze Graph, Zero. Click [2] the left/lower bound, move the cursor, & [2].

This point is locked there. If you drop points with Trace, you can grab @)[%] & move them.

; éifet\iﬁns Hier w B|E i ]12]13]> *Prinerw WA «(aaz[13] *Frimerw o x|

e VIRVY  ME i

£y 3: GraphiType N o 567 %y 67y

T 4 Window f Zoorm s

M, 5 Trace >

‘g 6. Analyze Graph &

. 7: Points & Lines ||/ 2+ Minirmum : : paint (zero)

& 8 Measurement  » . 3 Maxirum [zero] % 5
T STehes ] 4 Intersection 10 e i (‘4—6) 10 e { 4.0) 10
A Congtruction o] o Sl EJ J

.-* B: Transformation » &g Idr%{tgdgxral LY

@ CiHints t0 1 26%i24 f3( J=0. 1-x3+0.1-x2—2.6-x+2.4 130c)=0 127+0 1%% -2 6:x+2.4

» -5.67 -5.67 » -5.67

Section 4: Lists and Spreadsheet Insert a new Llst & Spreadsheet page. Press (o).

drz]1a]14]» *Primerw il |
anynarme .list2 . . =
SEETN I

0 2.4

1 0.

2 -1.6

3 -1.8
4 0. =

5 [uist2=r(a[11]]

[¢]»

Explore the options under (menu).
(If you wanted to go back to the previous page press @4, &.)

This much improved spreadsheet behaves like Excel.
To write a formula start with 3.

You can take data and try to fit an equation to it using all
sorts of regressions, but don’t use a regression to answer a
question on an AP Calculus exam, or you will get it wrong.

Section 5: Notes This time let’'s add a new problem. Press (wcv), Insert, Problem.

Choose Notes. Explore (men).
Press @m) for a Math Box.

@) (men), B, iS

Check out this context menu.

“right-click”.

22:1: Actions
242 Templates

M3 nsert

4: Format

5 Math Box Optlons ¥
[Q1 Cefine Variables

[z &: Calculations

|- i8] x

13]14a]z1]»r *Primer w Eor#]] x |

L

(@ 7: Hints

[] 5: Probability

5 B Statistics

Ba 7 MWatrix & Vector
$e & Finance

L4
L4
L
L
L
L
L4

%ou can do math on an Interactive MNotes =
page. Press ctrl M for a math box.

Define a=3 » Dane

y=ax-2
y=_—1-x+b ,{x,y}

b=1+1

linZolve

9 7
L3 —
{10 10}




Section 6: CAS (Computer Algebra System)

This is what you have been waiting for. What makes the calculator really special?
Besides the fact that it look like mathematics, it actually does algebra (and more).

Let’s begin with a new problem in case you stored something as x while exploring Notes.

. . ) 5
(docy), 4, 1:Insert Problem 1:Add Calculator Let’s try (x+2)
aafrazi]» seriner w WA «r1alzi[z1]r *Frimerw WA Jralzaz]» trinerw Eiiwll x|
You can g Documents E A 5 =]
page.prd 1 FIE y feez)?
i PR 1. Problem
Define a= i l\;': 2: Page (Ctri+)
" Bol3 Caleulat ' P

b:=1r1|_ 5Pagy G?a%%g or 53 Add Geometry
e 1 & Refls Geometry BR4:Add Lists & Spreadsheet
7 5elg: |ite & Spreadsheet lifh 5:4dd Data & Statistics
il 8 Logy: Data & Statistics E6:Add MNotes
: Ilﬁ 9t Exillg: jotes

2 Program Editor ) i

A:Data Collection  (Ctrl+0) /99

That answer wasn’t very Now up arrow to highlight ~ Oh yeah, it “retyped” it for you.

interesting. Try - 3,3 last question. Hit Press (enter).
[ 10 Actions WA  Jralzaz1 ] rPinerw BE  (Jraza]z1] tPrinerw il x |
-.52 MNumber — = =
= 3 Algebra  [1: Solve i 5 5 A 5 5 M
fa 4: Calculus [2: Factor fe+2) be+2) ber2)
@ 5 Probabili
x 6 Statistics |4 Zeros eXpand(.(_{t?l_j
g 7: Matrix & W5 Numerical Solve
$e 8! Finance |6 Solve Systemn of Equations »
819 Functions|7: Polynomial Tools W
@ A:Hints 2: Fraction Tools ¥
9 Convert Expression W
A Trigonometry W
B: Complex W L L
: [ \z
C:Exfract "“’l = T
Let’s do some step by step algebra.

; . 1
Isn’t that lovely. Type 5x+3y+2=12x—1(nter).  Goal: solve for y. What's next?
drafzi]z1]r *Primerw "R «(i2lzi[z1] *Primerw @A ralzi ]z Fimerw 'B

A A
(x+2)5 (x+2)5 M (x+2)5 (x+2)5 M (x+2)5 (x+2) M
expand((x+2:|5) expand((x+2;|5) expand((x+2:|5)

0 +109% +40 37 +80 2 +80 x+32 0O+ 10x% 40907 +80 %% +B0a+32 10wt 14027 430 xZ 480 w432

Sx+lp+2=12-1 Sar+3a2=12x-1 Soxr+3a42=12%-1
|
= = =
2499 2099 3499

Subtract 2 you say? Just Subtractions was distributed Alright, let’s subtract 5x
type —2. (®(2)) over the equals. What's next?  Type OGX
drafzi]z1]r *Primerw BB «1azi1z1|» *Primerw BB (rafzi]z1] *Frinerw ] x|

A A A
(x+2)5 (x+2)5 M (x+2)5 (x+2)5 M (x+2)5 (x+2)5 M
expand((x+2:|5) expand((x+2;|5) expand((x+2:|5)

0 +109% +40 37 +80 2 +80 x+32 0O+ 10x% 40907 +80 %% +B0a+32 10wt 14027 430 xZ 480 w432
Sar+3a2=12x-1 Soxr+3a42=12%-1 Soxr+3a42=12%-1 Sar+3a2=12x-1 Sar+3a2=12x-1 Soxr+3a42=12%-1
Ans—2) [5x+3p+2=122x-1)-2 5oxt3p=12x-3 [5x+3 p+2=12x-1)-2 5x+3 p=12x-3

| Ans=5x
= = =
3499 4199 1499
(nten)... And finally? Divide by 3. Press (enter). Ta da. And no mistakes.
. .
rafzifz1]» serimerw WA (Jrazaz1] Finerw Eifell x | (We could expand 1t, but it’s Okay')
be+2) bet2)” &) [ le+2) x+2]” & Jrafzi]z1]» reimerw b x|
=
expand((x+2)5) expand((x+2)5) K+ 10xd 4407 +80 2480 x+32
o +10o% +40 37 +80 2% +80 x+32 O+ 10 409 +80 % +B0a+32 Satdy+2=12x-l Sxtdyi2=12x-l
(5a+3y4z=122-1)-2 Soctd =123
Sa+3p+2=12x-1 Sx+3p+2=12x-1 Sx+3p+2=12x-1 Sa+3p+2=12x-1
(5+3 p=12%-3)-5x 3p=7x-3
(Gacrdp+a=12%-1)-2 Soat3y=12x-3 (Got3pea=12x-1)-2 So+3p=12%-3 PR s
ST )
(53 p=120-3)-5x 3p=7x-3 [5o+3 p=12%-3)-5% =7 -3 3 L
v| |ansl = v
5r99| ) 699




Alright, now do it in one step Arrow up to highlight the

(meny) > Algebra > Solve

f* 10 Actlons |
Lic 2 Number

9] ]

10

But what are we solving for?

equation. Press Type ()[¥]Cnte). That WI|| do

4 1.4|2.1 |3.1 I) *Primer w

4 14|21|31|) *Primer
E

= 3! Algebra

fa 4 Calculus [2: Factor

@ 5: Probabilit{3: Expand

5 60 Statistics |4 Zeros

3] 7: Matrix & W5 Mumerical Solve
$¢ & Finance |6 Solve System of Equations »
81 3: Functions [7: Polynomial Tools

L

@ A Hints 5. Fraction Tools Y
9 Convert Expression )

3 A Trigonometry )

B: Complex )

C:Extract 0

2+ 10 4407 +80-x2 +80-%+32

x +10-x +40-x +80-x +80-x+32

Satiop+2=12x-1

Sat3 p+2=12x-1 Satiop+2=12x-1

Sxa+3p=12x-3

[5o+3p+2=122-1)-2 (5acr3p+a=12%-1)-2 5o+3y=12%-3
(Go+3 p=12%-3)-5x 3p=7x-3 (Gard p=12-3)-5x 3p=T7x-2
3p=Fx=3 7x=3 3y=7x=3 - 7ox=3
3 3 3 3
solveU = 501\?e(5-x+3-y+2=12'x—1 y) =
4f6| 6f99|

Let’s factor. (men),3, 2:Factor
y?—y — 6@

Let’s solve a quadratic for x.

@men), 3,1, X% — X =6 OF)(En=)

Isn’t the ‘or’ beautiful?

rafzi]z1]r sPriner w TEB  «(rafza]z1 ] Rinerw W|EA ((ra]zi]z1]> Fimerw HE
—~
(53 pra=122-1)—2 St s =123 (520+3-p-12%-3)-5x 3 =7 %3 3y=T%-3 e
- . 3 3
(5343 y=12%-3)-5x 3y=T-x-3 =] gl
! 3 solve(s x+3 y+2=122-1) 73
3y=7x=3 _Tx=3 =
3 r= 3 solvels x+3-y+2=12-x—1,y) y=7-x—3 3
o —
solve(S-x+3-y+2=12-x—1,y] y=?-x—3 g factor(y —y—6,y) (y 3) (y+2)
3 fa(:tor(;v2 —y—é,y) (y_3)'(y+2) solve()c2 7x=6,x) x=-2 or x=3
factor(y2 -¥=6 y)| = solve(x2 -x=6 x’) = =
?f99| 8!99' 9@9|

Look what else it can do...
Press catalog @, 3.

IT CONVERTS.

It automatically converts to Sl

That answers my question.) or you can specify the units.

rafzi]z1]r *Primerw ®WE Jaialziz1]r *Fimerw EEB  Jrazi]z1] rerinerw bl x |
. Al A eolvels a3 p+2=122x-1)) e Al
3
_flozlIK,
_gal fau:tor()/2 —y—6,y) (p-3)-(p+2)
_gallk _ _
1 solve(xz—x=6,x) x="2Zorx=3
_ml _in 0.0254 _m
1_imb_cm 254 cm
1 [ swizards on | [ =wizards Cn
| | |
|’|cup(80unces) | §| |’|[*t(2cups) | ?| 1h,ggl

Press @ again and browse

the other features, like 5:templates

rafzifzr]y *Primerw

[x]
=
1Ed|z fz |2 €] op |5 =E |6 Hl
1= D“ﬁ%g“'S”'{§|{ BEIE
~
_|

{| 5o | el | ] | Bel| £a| o | o | 50| A7 ffen

lirng
[oen | 23

&
1 ayizards On

|’ |2—p|ece piecewise functmn/ | 3

Look at what it can do with inequalities, absolute value, and

(Shortcut for underline: @)(=])

expanding trig identities ((menw), > Algebra > Trig4).

/

absolute value

Another fun thing to try is graphing an inequality: For f1(x)=,

d1a]z1]z1]r *Primerw HE8 G2l ziz1]r *Frimerw x|
solvellr+1]2he-3|x) x<1 & tExpand(sin(z+2)) =
solve(lx—6|>-8,x) ccs(a) sin(b)+sin(a) cos(b)
solve(|x—6|>8,x) x<-2orx>ld tEXpand(cos(a—b))
tCollect{4 sin(2 x) cos{2:x]) 2-gin{4x) I cos(a)-cos(b)+sinla) sin(p)
tExpand(tan(aer))
tExpand(lf(sec(xJ)ZJ ‘(Eln(x))z
tCoHect((cos(x))z—(sin(x))zj 005(2-1)
= [enalnl
ar21 =

backspace @) once and

change = to an inequality @). To learn more about Lists & Spreadsheets, Notes, Data &
Statistics, etc, check out the files in the Examples folder like “Getting Started.” Press (gon),
2: My Docs. Look in the Examples folder.
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Calc Summer Assignment — TI-N&sire Primer name
BIG IMPORTANT MESSAGE - Do not underestimate this.

The TI-Nspire CAS handheld is a very powerful ealewtater learning tool (As we have seen, ‘calculator’ is only part of
its functionality.) It is like a mini-computer with $1500 of software on it. In fact, it does things that no other software
can do. With its portability, affordability, and integrated functionality the TI-Nspire is the best choice.

The AP exam allows it on about half of the test. NO calculator of any kind is allowed on the other half of the test. The
exam begins with multiple choice, 55 minutes to do 28 no calculator allowed problem, the 50 minutes for 17 graphing
calculator permitted. Starting in 2011, you’ll then have 30 minutes to do 2 free response questions with your TI-Nspire
CAS, followed by 60 minutes without technology where you can go back to the first two problems.

Some colleges may allow students to use the TI-Nspire CAS. Many do not. Many colleges require all students to have
laptops or allow other types of calculators (TI-89, TI-83/84, HP, scientific, ...). At some colleges it depends upon the
individual professor as to whether or not you can use technology.

For these reasons, I must teach you how to do calculus WITH the technology and without the technology. I must
prepare you for any college — any professor — any situation. I cannot, will not, let you become calculator dependent.
Some quizzes and parts of some tests will permit the TI-Nspire, others will not. I need your help. Do NOT let yourself
become dependent on a calculator.

There are three types of calculations in this world: mental math, paper & pencil, and calculator/computer. It is my job
to, not only teach you HOW to do each of those three types of calculations, but also — and just as important — WHEN to
use each of those three types of calculations. I will be stressing ‘appropriate use of a calculator.’

On the College Board AP Calc website it says the following:
“The use of a graphing calculator is considered an integral part of the AP Calculus course, and is permissible on parts of
the AP Calculus Exams. Students should use this technology on a regular basis so that they become adept at using their
graphing calculators. Students should also have experience with the basic paper-and-pencil techniques of calculus and
be able to apply them when technological tools are unavailable or inappropriate.” This page,
http://www.collegeboard.com/student/testing/ap/calculus_ab/calc.html, also contains the list of calculators permitted.
TI-Nspire CAS has been permitted on the AP Calc Exam and on the SAT since 2007. For more info see page 12-14 of
the course description, http://apcentral.collegeboard.com/apc/public/repository/ap-calculus-course-description.pdf.
Practice What You’ve Learned So Far
1. What is the Product ID on your TI-Nspire CAS Math and Science Learning Technology
handheld? This could come in handy if you lose yours and don’t have your name on it. (Put

you name on it.)

2. What does the calculator give you when you press &, enter?

How do you get an approximation for w ? Do it. What did you get?
Why did you get as many decimals as you did? (What are your document settings?)

3. What is the y-intercept of y = %(x+6)(x—l)(x—4) ?

(I showed you how to find zeros and max & mins. You could do that same type of thing. Click
the x-value of the point until you get a cursor. Back space over all of it until is says zero, 0.
You could also try Trace and just type 0. (mens), 5:Trace. Trace is useful © .

Also, when near the graph, try “right-click” @) (mens) and choose Graph Trace.)

4. Where does y = ¢** and y = -1/3 x> + x + 7 intersect? (On AP Calculus exams you generally
need to give at least 3 decimal places in your answer. Exact answers are generally fine too,

e.g. V2= )




12

5. Solve for x.
a. x(x'-8)=3
(Did you remember the multiplication symbol?)
b. x(x’-8)=0
(I hope you didn’t use your calculator for that one.)
c. x(x*’-7)=0
(What do you think about that answer?)
6.  For fun factor x* + 5. (Type cFactor(x2+5 ,X) to do it.)

7.  Use trig collect to simplify 2 sin x cos x
8.  Make up your own problem which demonstrates that you found something that you think is
cool and exciting about the TI-Nspire.

9.  Read the following and fill in the table. Some of the table has been done for you.
(This has been adopted from Kuyers Mathematics Curriculum http://www.calvin.edu/kuyers/math/lessons.html.
For a more thorough and colorful treatment see the website.)

Whatever way he [the geometer] may go, through exercise will he be lifted from the physical to the divine teachings, which are little
accessible because of the difficulty to understand their meaning...and because of the circumstance that not everybody is able to have
a conception of them, especially not the one who turns away from the art of demonstration. Preface to the Book on Finding the
Chords in the Circle by al-Biruni, c. 1030 A.D.

...the theory of number is not to be lightly regarded, since it is made quite clear, in many passages of the Holy Scriptures, how highly
it is to be valued. It was not for nothing that it was said in praise of God, “You have ordered all things in measure, number, and
weight.” Augustine, City of God, 430 A.D. or so

Philosophy is written in this grand book, the universe, which stands continually open to our gaze. But the book cannot be understood
unless one first learns to comprehend the language and read the letters in which it is composed. It is written in the language of
mathematics, and its characters are triangles, circles, and other geometric figures without which it is humanly impossible to
understand a single word of it; without these, one wanders about in a dark labyrinth. Galileo Galilei, 1623

The long chains of simple and easy reasonings by means of which geometers are accustomed to reach the conclusions of their most
difficult demonstrations led me to imagine that all things, to the knowledge of which man is competent, are mutually connected in the
same way, and that there is nothing so far removed from us as to be beyond our reach, or so hidden that we cannot discover it,
providing only that we abstain from accepting the false for the true, and always preserve in our thoughts the order necessary for the
deduction of one truth from another. Rene Descartes, from his Discourse on Method, 1637

Genesis 1:27-28, Proverbs 3:13-20

Author/source What reason does this suggest? Why?

al-Biruni Understanding math can help us understand God God wants us to know him. Understanding the order and beauty of
God’s world can also help us understand God’s order and beauty.

Augustine

Galileo

Descartes

Genesis This quote is sometimes called the “cultural mandate” — God Caring for something involves understanding it, and mathematics can

has made us stewards of the earth and has given us the help us a great deal to understand both the physical and the social

1:27-28 responsibility to care for and nurture it and to build cultures. worlds around us.

Proverbs The last two verses suggest that wisdom is the basis on which the
earth is founded. When we begin to see how much of the structure of

3: 13‘20 the universe is mathematical, it seems like a reasonable inference to
conclude that some of the wisdom referred to here is mathematical.




