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*5; T? Professional Development Categories and Learning Objectives

There are three categories of T® Professional Development, each with a unique set of learning objectives.
This workshop is focused on content knowledge, and its objectives are as follows:

Content Knowledge
» Emphasis on content with technology as support
» Addresses critical, tough-to-teach topics and new content standards for CCSS or TEKS
e | have a deeper understanding of the mathematics and science in my content area,
and | am aware of the shifts in content that affect what | teach.
e | can design opportunities for students to use technology as a tool to deepen their
understanding of mathematics and science.
e | can locate and download Tl activities that align to my standards.
e | can describe the role technology should play in the successful implementation of my
standards, and | can implement a vision of a classroom where students routinely use
technology to engage in the practice and content standards.

Workshops focused on instructional practices and technology integration have the following objectives:

Instructional Practices
» Emphasis on classroom practices with technology as a tool to enhance student learning
» Models CCSS, TEKS, and NGSS tasks using in-depth discussions, reflective practices, and
essential technology skills

e | can demonstrate the importance of teacher actions for students’ engagement in the
Practices, and | can take actions that will enable students to become mathematical
and scientific practitioners.

e | can describe the role that technology should play in the successful implementation
of my standards, and | can implement a vision of a classroom where students
routinely use technology to engage in practice and content standards.

e | can design tasks for students to employ the Practices, using technology as a tool to
deepen their understanding of mathematics and science.

e | can ask questions designed to make student thinking visible — to push them to think
about connections, make comparisons, or probe their understanding.

Technology Integration
» Emphasis on learning to use Tl technology, with broad “how-to” coverage highlighting a
wide range of features
» Subject/content-focused training on appropriate usage of Tl technology in the classroom
e | am comfortable with essential technology skills for exploring math and science content.
e | can design opportunities for students to use technology as a tool to deepen their
understanding of mathematics and science.
e | can locate and download Tl activities that align to my standards.
e | can describe the role technology should play in the successful implementation of my
standards, and | can implement a vision of a classroom where students routinely use
technology to engage in the practice and content standards.

©2014 Texas Instruments Incorporated education.ti.com



*5; Exploring Common Core Topics in High School Mathematics with
the TI1-84 Plus Family

Activity CCSS Content Standard(s) Page #

1. Overview, Logistics, and Introductions -

2. Introduction to the TI-84 Plus CE Graphing

HSF-LE.1; HSA-SSE.3 5
Calculator
3. The Common Core Mathematical Practices — HSA-SSE.3,4; HSA-CED.2; 13
Investigations HSF-IF.4; HSF-BF.1,2; HSF-LE.1
4. One-Variable Statistics HSS-1D.1,2,3 27
5. Exploring the Coordinate Plane HSG-CO.3,5; HSG-PE.7 31

HSN-Q.1,3; HSA-CED.2;
6. Pass the Ball 39
HSF-LE.5; HSS-ID.6

7. Online Resources 51
8. Wrap Up -
Appendix
A. Getting Started with the TI Connect™ CE Software 53
B. Getting Started with the TI-SmartView™ CE Emulator Software 59
C. Memory Management in the TI-84 Plus Family 65
D. Let's Talk, Calculator-to-Calculator 71
E. TI-84 Plus CE Experience Survey 73
F. Tl Technology Exam Acceptance 75
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*ﬁi Introduction to the TI-84 Plus CE Graphing Calculator
Tl PROFESSIONAL DEVELOPMENT

Activity Overview

This activity introduces basic features of the TI-84 Plus CE graphing calculator.

Concepts Compatible Tl Technology
e Order of operations e TI-84 Plus CE

e Scrolling history e TI-84 Plus C Silver Edition

o Patterns e TI-84 Plus Silver Edition

e Home screen e TI-84 Plus

e Shortcut keys

Introduction to the Keys

1. This activity begins with an introduction to some basic keys on the TI-84 Plus CE.
Simply look at the face of the calculator and locate:

(ENTER] [MODE] (CLEAR] B XE APPS

NORMAL FLOAT AUTO REAL RADIAN MP n

2. Press [MODE|. Make sure all items on the left are highlighted.
HATHPRINTRICEIEE

e The default settings are shown.

ZTTREGN] PARAMETRIC POLAR  SEQ
e To restore the calculator to the default settings it has e L T DOT-THIN
when it comes out of the box, you can also press i e i
FRACTION TYPE:IYT] Uned
[MEM] 7:Reset.. 2:Defaults...2:Reset... gl I T

STATDIAGNOSTICS: ON

STHTHIZRRDS=. OFF
SETCLOCK [rfrsFSCEEITy]

s LTM .
MathPrint and Classic Modes. NORMAL FLOAT AUTD REAL RADIAN CL n

3. Both MathPrint™ and Classic modes contain the same

new functions.
MathPrint mode provides additional matrix shortcuts from the F3 soft key and
displays on the home screen and Y= editor most inputs and outputs the way

100
they are shown in textbooks, such as 3 +3 and ) kx” .
k=1

Classic mode displays expressions and answers as if written on one line, such as
122434 or ZCKR™Z2.EK. 1. 1880

Note: If you switch between these modes, most entries typed on the home screen
will be preserved; however matrix calculations will not be preserved unless you
store them. Think of them as images drawn on the screen.

n/d U n/d - selection of fraction output as improper or mixed numbers.

©2015 Texas Instruments Incorporated 1 education.ti.com
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*ﬁi Introduction to the TI-84 Plus CE
Tl PROFESSIONAL DEVELOPMENT

Answers

e Auto displays answers in a similar format as the input. For example, if a fraction is
entered in an expression, the answer will be in fraction form, if possible.

o Dec displays answers as integers or decimal numbers.

e Frac displays answers as their fractional approximation, if possible.

The ANSWERS mode setting also affects how values in
sequences, lists, and tables are displayed.

If any decimal point appears in the expression, then the
output is a decimal. This is a quick way to force decimal

MATH CMPLX PROB FRAC

You can also convert values from decimal to fraction or 61 min(
fraction to decimal using the FRAC shortcut menu or the ng;E
MATH NUM menu. 9:acd(

@:remainder(
A:»n/dOrUnesd
EHF oD
C:Un/d

D:n/d

GOTO FORMAT GRAPH: Selecting YES jumps from the MODE screen to the FORMAT
screen. This shortcut puts the FORMAT screen on the user’s radar as a place to check to avoid
calculator glitches as well as helping to support teachers who begin an activity making sure all
is highlighted on the left on both screens. Pressing MODE will return to MODE from the
FORMAT screen.

STAT DIAGNOSTIC ON OFF - Quickly select the existing option of displaying r and * when
calculating statistical regressions. This is a shortcut to an existing feature (only found in the
catalog under 0ia9no=t.ic0n or Oiagno=t.ic0f+) which is placed here for ease of use.

STAT WIZARDS ON OFF — ON walks you through setting up regression equations.

SET CLOCK allows you to set the internal clock.

NORMAL FLOAT AUTD REAL RADIAN HMP
4. Press [QUIT] to return to the Home Screen (“Quit and

Go Home”) and try the following. Press [ENTER] after each 8+-3 11
command. Note the difference in appearance on the g L
screen between for negation and B f0r subtraction. -8+3 .......................................... 5

-5
g+-3 8- -3 g+3 e TR

©2015 Texas Instruments Incorporated 2 education.ti.com



*ﬁi Introduction to the TI-84 Plus CE
Tl PROFESSIONAL DEVELOPMENT

1 1 NORMAL FLOAT AUTO REAL RADIAN HP n
5. Press |CLEAR]. Enter the sum 5+§ using the [£] key.

1,2+1/3
e 2 8333333333,
e Press|ALPHA| [F1] to reach the Fraction short cut menu.
Select FF 4k to convert a decimal to a fraction or vice
versa.
e You can also press (MATH| (1] ¥Frac to “frac” a decimal
expression. R RXTYVARI
NORMAL FLOAT AUTO REAL RADIAN MP n
e Once you have selected a shortcut menu, you can use
the [«] and [»] to move from one shortcut menu to 1724143 8333333333
another. s R RERRR R,
5
6

1 1 NORMAL FLOAT AUTO REAL RADIAN MP n
e Press|ALPHA| [F1] to use n#dto enter 5+5 as stacked

1,2+1/3
fractions. Press [ENTER]. POT—
5
.................................................. 6.
iad
zt3
5
e e R SN A AR 6,
|
e Press (4] to climb the history stack to highlight the entry
1 1 , , . 1/2+1/3
5t 3 Press [ENTER]to bring this down to the entry line. | 8333333333
2 3 Ans»FOD
5
e You can use the arrow keys to edit it the T e L LRI B
expression. Type 1+1 z*3
p - yp 374 %

Tip: Press [«] to move to the beginning of the entry

line and [»] to move to the end. 0
e Press [ENTER]. Continue the pattern. Predict the next %+%
value. Will it work forl+l? %
20 21 .i.-.'-.i ..............................................
34
Discuss: 1—?2
T
e What patterns do you notice? _— .
o  Will it always work? Justify with algebraic reasoning.

©2015 Texas Instruments Incorporated 3 education.ti.com



*ﬂi Introduction to the TI-84 Plus CE
Tl PROFESSIONAL DEVELOPMENT

6. Press|ALPHA| [F1] and use Un#d and scrolling history to

create these expressions on your home screen.
1141
2 3

NORMAL FLOAT AUTO REAL RADIAN MP n

1 ]
15=10%

Tip: Follow the guiding arrows in the math template. For example, you

press the right arrow key to reach the numerator, not the up arrow key.

Predict the next term. Explain what is happening.

7. Create these expressions on your home screen. Use Un#d.

Predict the next term.

Will it work for 11-1i ? Explain what is happening.
99 100

Create these expressions on your home screen using the
[F2] shortcut.

Use properties of logarithms to explain what is happening.

Note: logbase( can also be accessed from the MATH
menu.

e Press and enter these expressions in the Y= Editor.

©2015 Texas Instruments Incorporated 4

NORMAL FLOAT AUTO REAL RADIAN MP n

1 1
13*1;

NORMAL FLOAT AUTO REAL RADIAN MP n

log,(4)°
.................................................. 8.
log,(4%)
.................................................. 6.
|

NORMAL FLOAT AUTO REAL RADIAN MP n

Plotl Plot2 Plots
B\Y1Blog,(4)*

B\Y2Blo9,(4%)
INY3=H
INY4=
EN\Ys5=
\Ys=
INY?=
E\Ys=

education.ti.com



*ﬂl Introduction to the TI-84 Plus CE
Tl PROFESSIONAL DEVELOPMENT

e Press [TBLSET] to start your table at 0 and

i i TABLE SETUP
increase in steps of 1. Press [TABLE] to observe ri Wy
the table. aTbl=1

Indent: Ask
Depend: Ask

For what value(s) of x are these expressions equal?

What is simplified form of each?

NORMAL FLOAT AUTO REAL RADIAN MP
PRESS + FOR aTbl

Y1 Y2

=W o~ oD WY [

><
1}
]

e Press and select 4:ZDecimal. Press [GRAPH]. i
pdololi] MEMORY
1:7Box
2:2o00m In
3:Zoom QOut
EHzDecimal
S:Z2Square
6:ZStandard
7:2Trie
8:Z2Integer
9lZoomStat

NORMAL FLOAT AUTO REAL RADIAN MP n

. . NORMAL FLOAT AUTO REAL RADIAN MP n
9. Find the following roots.

729
Y729 Press [MATH| 4= [7](2 ENTER] = oo y
Y (9] T

114641 Press VIATH 5:-:4'@ ENTER 5 R AR R RS
Note: You can also use [ALPHA] [F2] to access *.

©2015 Texas Instruments Incorporated 5 education.ti.com
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*ﬁi Introduction to the TI-84 Plus CE
Tl PROFESSIONAL DEVELOPMENT

10. Various other functions follow:

Babs(
|4 Use shortcut menu (ALPHA] [F2] or %:sgmmat%on 3(
:nDeriv
press [MATH] ] Num 1:ab=1 4:fnlnt(
S: 1lo9BASE(
6
7:nPr
8:nCr
9: ¢
[FRAC IIANN™l MTRX | YVAR |
| =41
.................................................. -3
[ ]
cost60)  Press (COSTE) 1) 8 i) 11
It makes no difference if in the TI-84 Plus CE cos(60°) 5
s in degree or radian mode. e A
.............................................. 120
6Pz
5! Use shortcut menu [ALPHAJ [F2]or | 30,
press (5] [MATH[> ][> ]J[»] Prob 4:! sCz 15
This compuies SI—5.4.3.2.1=120. [

A Use shortcut menu [ALPHA] [F2] or press [6] [MATHJ*][>] Prob 2P [2].

This is a permutation. For example, how many possible ways can there be a
President and Vice President elected out of a club of six members?

If the six members are A, B, C, D, E, and F, then AB is a different outcome
than BA. All outcomes are:

AB, AC, AD, AE, AF, BA, BC, DD, BE, BF,

CA, CB, CD, CE, CF, DA, DB, DC, DE, DF,

EA, EB, EC, ED, EF, FA, FB, FC, FD, DE

+Co Use shortcut menu [ALPHA] [F2] or press [6] [MATH> ] ][*] Prob 3+1CH [2].

This is a combination. For example, how many possible ways can there be a
two member subcommittee chosen from the above club of six members?

Then AB is no different than BA, since that represents the same subcommittee. So
there would be fewer outcomes than for (P, —in fact, in this case, half as many.

©2015 Texas Instruments Incorporated 6 education.ti.com



*ﬂi Introduction to the TI-84 Plus CE
Tl PROFESSIONAL DEVELOPMENT

11

11. Create the sequence {2, 4, 6, 8, 10, 12}.
e Press(2nd] [LIST] > OPS 5: s&34¥.

e Fillin the values, highlight Paste, and press |ENTER] to
paste the command to the home screen.

e Once the command is on the home screen, press [ENTER].

12. With the TI-84 Plus CE in Normal mode, enter the following:

2x 10°
2.5x10*
2x 107
2.5%10™

13. With the TI-84 Plus CE in Scientific mode, enter the following:

275000000
0.0000025
200x 10°

©2015 Texas Instruments Incorporated 7

NORMAL FLOAT AUTO REAL RADIAN MP n

NAMES MATH
1:SortA(
2:SortD(
3:dim(

4:Fill(

FAseal
6:cumSum(
7ialist(
8:Select(
9laugment (

NORMAL FLOAT AUTO REAL RADIAN MP n

seq
Expr:2X
Variable:X
start:1

end: 6

step:1

NORMAL FLOAT AUTO REAL RADIAN MP n

seq(2X,X,1,6,1)
{2.4 6.8 .10 12}

education.ti.com
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*ﬁi Introduction to the TI-84 Plus CE
Tl PROFESSIONAL DEVELOPMENT

14. The Graph Format screen ((2ndJ[FORMAT]) on the TI-84 Plus CE enables you to choose
whether or not to Detect Asymptotes when graphing. When set to On (the default), the
calculator checks each pixel as the graph is displayed to see whether or not there is a
singularity (undefined value). For example, if you graph y = tan x in radian mode with
linestyle Thick or Thin in a standard window, you will see the following.

HOEMAL FLOAT AUTO REAL RADIAM HP n

HATHFRINTEEIS {4

FRACTIONTYFE: [T Uned
AHSMERS:[TQ] DEC FRAC-APPROY
G0TO2HD FORHAT GRAFH:CT]  YES
STHTDIHEHDSTS: OH

HOEMAL FLOAT AUTO REAL RADIAM HMP n

Ia=ae PolarGC
[ lsla=n| CoordOff
[IE=0Ed Gridlot Gridline
GridColor: [ MEDGREAY |
GEiEH BLACK |

[IEERDE Labelon

Detect Asumptotes: Off

MOEHAL FLOAT AUTO REAL RADIAM HP

Waiztan(x

1]

However, if Detect Asymptotes is set to Off, the graphing speed is faster but it will connect
the points on each side of an undefined value.

HORHAL FLOAT AUTO EEAL RADIAM HP n

RectGC

el Coordf £
[FlN=00Ed Gridlot Gridline
GridColor: [ MEDGEAY |
EEtZ=H BLACK |

[IETESNEE Labelon

[Saamt ExprOff

Detect Aswmptotes: On

HOEHAL FLOAT AUTO REAL RADIAM HP n

Some students call these “false asymptotes,” but they really are just connections over vertical
asymptotes for which y — «on one side and y — —oo on the other. If a graph does not exhibit

these kinds of asympotes, change Detect Asymptotes to Off to increase graphing speed.

On the TI-84 Plus CE, you can also change the graphing speed from the WINDOW screen. Set
Xresto 1, 2, 3, ..., 8 to graph every pixel, every 2 pixels, every 3 pixels, ..., every 8 pixels,
respectively. The asymptote detection feature only occurs when Xres=1.

HORHAL FLOAT AUTO EEAL RADIAM HP n

I THDOW

Amin=-10

Amax=18

nscl=1

¥min=-10

Ymax=18

¥scl=1

Ares=2

an=. Q7575757575757
TraceSter=.15151515151515

What other features do you notice on the Graph Format screen?

©2015 Texas Instruments Incorporated
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*ﬁi The Common Core Mathematical Practices — Investigations
TI PROFESSIONAL DEVELOPMENT

Activity Overview

In these investigations, you will look at how the TI-84 Plus CE can be used to implement the Common
Core Mathematical Practices. In the process, we will learn about various TI-84 Plus CE features.

The Common Core State Standards for Mathematical Practice describe varieties of expertise that
mathematics educators at all levels should seek to develop in their students.

1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

As you work through these investigations, think which Mathematical Practice(s) are highlighted. In
terms of content, think where these investigations fit into your curriculum.

Investigation 1: Use Stacked Fractions, Scrolling History, and Zoom Features to
Investigate Patterns

NORMAL FLOAT AUTO REAL RADIAN MP
1. Press[T).

2. Press |ALPHA] [F1] to get to the shortcut FRAC menu.

| FUNC IMTRXTYVAR

3. Press [ENTER] or [1] to select n#d

©2015 Texas Instruments Incorporated 1 education.ti.com
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*ﬁi The Common Core Mathematical Practices — Investigations

Tl PROFESSIONAL DEVELOPMENT

4. Press(3][] [ALPHA] [F1] [ENTER] (2] 1)
ALPHA] [F1] [ENTER] [3] [*].

5. Press [ENTER|.

NORMAL FLOAT AUTO REAL RADIAN MP n

+

W=
N
W=

NORMAL FLOAT AUTO REAL RADIAN MP n

s+(2)x3

6. Press the [+] key twice to climb up the history tree and highlight the expression.
Press |[ENTER| to copy and paste the expression down to the edit line.

7. Press (4] to go to the beginning of the line. Use the arrow keys to change the

expression to increase each denominator by 1. Press [ENTER|.

8. Repeat.

©2015 Texas Instruments Incorporated 2

NORHAL FLOAT AUTO REAL RADIAN HP [}
1,11
R

1
e 2.
A
3tzx31
e
yT3¥y ?
R
styXs 2
T ——"
sT5*% ?
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*ﬁi The Common Core Mathematical Practices — Investigations

Tl PROFESSIONAL DEVELOPMENT

Questions

1. What pattern do you notice? Will it always work?

4 1.1
2. Ifyouentered 10 ° 88 © 100 what would you expect?

Confirm your guess.

1 1
+ —-—— on the home screen for values of

3. Explore
x+1 x x+1

x of your choice.

Store a number in x: (1] [STO#] [X.T,©,n] [ALPHA] [ : ], then
scroll through history by pressing the [4] key twice, press

ENTER| to copy and paste, and replace numbers with variable

expressions.

NORMAL FLOAT AUTO REAL RADIAN MP n

A S S
13X: gty *nal

4. Press ENTER] to copy and paste the last entry. Now using (] goto the
beginning of the line and make x any whole number you wish. What do you observe?

1 1 1
5. Explore the graph of y = ——+—-—— . To copy and

x+1 x x+1
paste the expression on the Home Screen into Y1, use

1 1
+—-—— onthe

the delete key so only you have
x+1 x x+1

entry line, and press |[ENTER|.

Press [Y=], position your cursor in Y1, and press
ENTER| to paste the expression into Y1.

Alternate Approach

You can also do this from the home screen, but you must
use quotes. Use |ALPHA| [F4] [ENTER] to quickly get Y1.

©2015 Texas Instruments Incorporated 3

NORMAL FLOAT AUTO REAL RADIAN MP n

Plotl Plot2z Plot3

Y1+l

education.ti.com
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*ﬂi The Common Core Mathematical Practices — Investigations
TI PROFESSIONAL DEVELOPMENT

6. Press[Z00M| and scroll to see some neat options.

Use £Frac1#18 | press [TRACE], and use the left and right

arrow keys.

Note: ZFrac1.418 sets the window variables so that you
if possible, and sets & and '

can trace in increments of %

1
to -

Notice the graph equation at the top of the screen is in classic
format. (Instead of a stacked fraction, n#d is shown as a

thick bar inline fraction.)

Compare the graph coordinate values as you trace.

What is happening when x = =17

Press |GRAPH] to exit Trace.

Press (WINDOW], and scroll to notice that &#% can be modified.

ZFrac.1 18 yses thick bar inline fractions for Xmin,

Xmax, Ymin, Ymax, and = .

& is the distance between the pixels and TraceStep is

the increment used during Trace. TraceStep is always

2z, Changing one changes the value of the other.

NORMAL FLOAT AUTO REAL RADIAN MP n

paelely| MEMORY
91ZoomStat
:ZoomFit
:ZQuadrantl
:ZFraclrz2
:ZFraclr/3
:ZFraclvz4
:Z2Fracl/s
:ZFracl/8
[BZFraci/i0

TMOOIDDO

NORMAL FLOAT AUTO REAL RADIAN MP n
Ya1=12(X+ 1)+ (12 (X)X (Lr(K+1D)

P R S
—l-—l—._'_,'_ﬂ;\n

X=11r,10 Y=10r11

NORMAL FLOAT AUTO REAL RADIAN MP n
Y1=1a(X+1)+(12(XIXK(12(X+1D)

\@

X=-1 Y=

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=-33/5
Xmax=33/5
Xscl=1
Ymin=-41/10
Ymax=41/10
Yscl=1
Xres=1
aX=1/20
TraceStep=1/10

1 1 1 1
7. Get a common denominator and show ——+—-—— is algebraically —.
x

©2015 Texas Instruments Incorporated
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*ﬁi The Common Core Mathematical Practices — Investigations
TI PROFESSIONAL DEVELOPMENT

Investigation 2: Scroll Through the History to Build the Sum of a Sequence

1. Using the scrolling history, the series below can be built.

a.

Create these expressions on your home screen. Use

n#d once, and there is no need to use the parentheses

keys.
1
2
L
2+(2)
T, Lo, Lo
57 (2) + (2)
1, Lo, Lo, Lae
o7 (2) + (2) + (2)
T, Loy Xo, Ly Lse
2+ (2) + (2) + (2) + (2)

b. Can you predict the next one?

C.

What pattern do you see with the total sums?

Is the sum getting bigger or smaller?

Is the number being adding each time getting bigger
or smaller?

Is the sum approaching a number? Explain your
answer.

Optional: Make four more expressions using sigma
notation using the |[ALPHA] [F2] shortcut:

£8)

How is this geometric model related to this investigation?

i
2
1
g R P S 2
2
+(2)
3
R .
2 2
#+(2)+(3)
__________________________________________________
2 3 4
Lt ()
15
Y R S A 5
2 2 Y 5
(2] +(2)+2 +(3)
31

E.@bﬁ.! _________________________ z
........ 2 . Summatlon Z( femsssssama.
%+% +|3: nDeriv(

4:fnInt( 15
........... S5: 109BASE( e 1B
1 136 *[
3+ ]7":"5‘;‘:}4 """"""""""""""" o
........... Siner -

MTRX [ YVAR]

23) ?
&3) ?
&3 ?

A
2 [—
w2

o |—
o [ —
o |—

N—
o

—
o | —
(98]

o | —
)

©2015 Texas Instruments Incorporated 5
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*ﬂi The Common Core Mathematical Practices — Investigations
TI PROFESSIONAL DEVELOPMENT

2. Pose new questions and make conjectures:

Use the same pattern as the one used above and investigate the sums in the same manner.

1 1
a. Suppose your first number for finding sums was g instead of —.

1
b. Try the same investigation with Z

1
c. Whatis the pattern if you use g?

2
d. Does a pattern hold for g?

e. What happens if you use 5?

Investigation 3: Patterns, Anyone?

1
1. Enterx+— inY1. For the shortcut FRAC menu, press |ALPHA] [F1].
x

NORMAL FLOAT AUTO REAL RADIAN MP

Plotl

Plot2z Plot3

NORMAL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 Plot3

2 \Y1 Ex+! ....................................

NORMAL FLOAT AUTO REAL RADIAN MP

Plotl

ENY18

ENY2=
BN\Y3=
EN\Y4q=
ENYs=
\Ye=
ENY 7=
EN\Ys=

Plot2
1
K+g

Plot3

NORMAL FLOAT AUTO REAL RADIAN MP
2. Press [TBLSET] to set the table to start at 1, climb in f
teps of 1, automatically display the input, and display th THBLE SEIUR
steps of 1, automatically display the input, and display the ThlStart=1
aTbl=1
output only when asked. Indent : Ask
Depend: Auto
3. Sit your cursor over the first few outputs and press [ENTER| to
display.
NORMAL FLOAT AUTO REAL RADIAN HP l NORMAL FLOAT AUTO REAL RADIAN HP l NORMAL FLOAT AUTO REAL RADIAN HP l
X Y1 pd Y1 X Y1
1 z 1 2 1 z
2 2 2 2 -
1 g 1
[ [ [
Yi= Yi= Yi=

©2015 Texas Instruments Incorporated
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4. Using only the table of values, discuss the following:

e What do you expect the next value to be?

o What pattern(s) do you see with the numerators? List as many patterns as you can find.

o Use the arrow keys and [ENTER| key to continue the table to see if your prediction is correct.

5. Use algebra to simplify the expression in Y1. What information does this simplified

expression provide to help confirm or extend your observations in the previous question?

6. Change the mode to mixed Un/d.

Press |[ENTER| on each output in the table.

What connections do you see?

Investigation 4: More Patterns?

X
1. Enter —— in Y1.
x+1

NORMAL FLOAT AUTO REAL RADIAN MP

NORMAL FLOAT AUTO REAL RADIAN MP

NORMAL FLOAT AUTO REAL RADIAN MP n
NGLLIE G CLASSIC
ENG

({8 a+bi re~(eil

TN HORIZONTAL GRAPH-TABLE

FRACTION TYPE: ned

ANSHERS:[ITE] DEC FRAC-APPROX

GO TO2ND FORMAT GRAPH:[T] YES

STATDIAGNOSTICS: [d ON
OF|

STAT HIZFIRDS=. F
SETCLOCK [rfxTos S BValgyl

1
Enter 1+E in Y2. For a shortcut to get Y1, press [F4].

NORMAL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 Plot3 Plotli PlotZz Plot3 Plotl Plot2 Plot3
X b X
ANYAR R ENYABRAT o eorersoremmmesesssmessrns ANV R R
I\Y2= I\Y2B1+2 I\Y2B1+3;
B\Y3= -
= e T — \Y3=H
E\Ys5= ENY3= BI\Y4=
RVia I\Y4= EN\Ys=
l\Y?= ENYs= \Yes=
E\Ysg= \Ye= = E\Y?=
[FRAC TFUNC IMTRX IK& B\Ys=
NORMAL FLOAT AUTO REAL RADIAN MP
2. Press [TBLSET] to set the table to start at 1, climb in n

steps of 1, automatically display the input, and display the

output only when asked.

©2015 Texas Instruments Incorporated
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TblStart=1
aTbl=1

Indent: Ask

Depend: Auto
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NORMAL FLOAT AUTO REAL RADIAN MP ﬂ

3. Press [MODE| and select n#d to display improper fractions.

NGLLIE G CLASSIC
ENG

Al a+bi re~(ei)
NN HORIZONTAL GRAPH-TABLE
FRACTION TYPE:[¥F] Uned
ANSHERS:[ITE] DEC FRAC-APPROX
G0 TO2ND FORMAT GRAPH:[T]  YES
STATDIAGNOSTICS: @A ON

STHTHIZHRDS=. OFF
AN 07 /23714 12:04PM

i . NORMAL FLOAT AUTO REAL RADIAN MP l
4. As before, place your cursor over the first few outputs in Y1 and . S
Y2 and press [ENTER| to display. 1 ! 3
R £ B §
I Ct
< fE L
5
Y2=

5. Using only the table of values, discuss the following:
e What do you expect the next value to be?
¢ What pattern(s) do you see with the numerators? List as many patterns as you can find.

o Use the arrow keys and [ENTER| key to continue the table to see if your prediction is correct.

6. Use algebra to simplify the expression in Y1. What information does this simplified expression
provide to help confirm or extend your observations in the previous question?

NORMAL FLOAT AUTO REAL RADIAN MP ﬂ

7. Change the mode to mixed Un/d.

NGLLIE G CLASSIC

Press |[ENTER| on each output in the table.

What connections do you see?
IR a+bi re~(ei)
[ HORIZONTAL GRAPH-TABLE

SETCLOCK [rfexTes S BVailgyl

Investigation 5: Some Problem?

Congratulations! You are offered a job where you are paid 1 measly dollar for the first day, but $2 for the
second, $4 for the third, and so on, so that each day’s pay is double that of the previous day. How much
total will you earn in eight days time? How many days will it take for your total to exceed $100,0007?

©2015 Texas Instruments Incorporated 8 education.ti.com
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1. We can make a list which indexes the number of the day,
another list for the amount you earned just that day, and a
finally a third list for the cumulative sum.

Press [STAT], followed by 1:Edit to get to the Stat Editor.

Note: If there is data in the lists you can press [2nd][MEM] 4:
ClrAllLists and then [ENTER|.

2. Setyour cursor on L1 (as shown) to make a
sequence {1, 2, 3, ...., 8} by pressing
(2nd][LIST]>OPS and 5: st .

3. The =e=t wizard appears. Once the settings to the right are
entered, highlight Paste and press [ENTER].

e This builds and inserts the command into the L1 entry line

©2015 Texas Instruments Incorporated 9

NORMAL FLOAT AUTO REAL RADIAN MP

n

3:SortD(
4:ClrList
S5:SetUrEditor

NORMAL FLOAT AUTO REAL RADIAN MP

L1 L2 L3 Lu Ls 1

Li=

NORMAL FLOAT AUTO REAL RADIAN MP n

NAMES MATH
1:SortA(
2:SortD(
3:dim(

4:Fill(

FAseal
6:cumSum(
7ialist(
8:Select(
9laugment(

NORMAL FLOAT AUTO REAL RADIAN MP n

seq|
Expr:X

Variable:X
start:1
end: 8
step:1
Paste

NORMAL FLOAT AUTO REAL RADIAN MP

L1 L2 L3 Lu Ls 1

Li=seq(X,X,1,8,1)N0
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e Press |[ENTER| once more to enter the results in the list.

4. Build L2 to give the amount earned each day.

5. Build L3 which gives the cumulative sum. Set your cursor on
L3. Press [2nd][LIST] > OPS and 6: cumsurt followed by

(2nd][L2] [ENTER].

6. The table shows how much he earns on the 8" day as well as
how much he has earned overall.

7. How would you modify step 2 to be able to answer the second
part of the question?

©2015 Texas Instruments Incorporated 10

NORMAL FLOAT AUTO REAL RADIAN MP

n

n

Lall)=

NORMAL FLOAT AUTO REAL RADIAN MP n

=

DNV T WON L
@

n

Lat)=]1

education.ti.com



23

*ﬁ‘ The Common Core Mathematical Practices — Investigations
TI PROFESSIONAL DEVELOPMENT

Content Connections in Algebra and Precalculus for Investigation 5

e Reasoning from the table (L1, L2), students may see that on day n the amount D earned that
day would be D = 21 Along with a plot of data, other students may see that it can be
modeled by the formula D = a-b" with growth factor b = 2 and vertical intercept a = %

so D =1-2", which is equivalent to D = 2" by laws of exponents.

The total (cumulative) sum S earned is a linear function of the amount earned that day, D,

so S=mD + b. The average rate of change or slope m = 2 and the vertical intercept b = — 1.

Therefore S =2D —1.

By substitution: S =2D -1

= 2(% 2" -1
=2"-1

The solution to 100,000 = 2" —1 can be found through the table, graph, or analytically with logs.

e Onday8thetotal earnedisthesum S =2" + 2° + 2° + 2* +2% +22 + 2 + 1.

Students who have studied computers or base two arithmetic might recognize the base two
representation of S as 11111111,, which is a byte of 1’s.

If we add 1 to S, we have S + 1 = 100000000, = 2°=256.
So S=2%-1=255,

e Precalculus students who have studied geometric series and sigma notation could use another
approach. On the nth day, the cumulative sumis S =1+2'+2% +...+ 2", a series of n terms.

n

This could be written in sigma notation S =1+2'+2* +...42"" = 22"‘1
k=1

We can enter this directly into Y1 and use a table solution. |-l etz Flitz n |V
wiB g (2 % ;
Observe what happens if you graph Y1. e - i i
We= B B2
We could also derive its sum to show this formula is s E é%%
S= 2” -1 =EiztH-100a1080- - - 12 %EE;
" et iz Yynac
......... 1z | gt
" i |iw
S=>2"=1+2"+22 4. 42" Cor | Al BEREE,
Bye! Com— 18 ZEzik:
= RyE T 13 FH
= E L gy . . | |R=1F
28= [2'+2%+..+2" i =
- S=1H{2'+2°+...42"]
2§-85=-1 +2"

=2" -1
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e |t may surprise students to find when the sum will exceed 1 million, 1 billion, then 1 trillion, etc.

e Compare the above investigation with the question: Find the sum of all of the positive divisors of 128.

128 = 2 and has factors 1, 2, 22, 2%, 2* 2° 2° and 2.

The sumis S =27+ 28+ 25+ 2% + 22+ 22+ 2 + 1.

Investigation 6: Exploring Logarithms - Part 1
b

log,a

1. Exploring expressions of the form a
2. Insert the expressionin Y1 witha=5and b = 2.
3. Set up the table as shown.

4. Press [TABLE].

Explore and discuss:

NORMAL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 FPlot3

NORMAL FLOAT AUTO REAL RADIAN MP n

TABLE SETUP
TblStart=1
aTbl=1

Indent: Ask
Depend: Ask

e What happens when you change the parameter a to any positive number greater than 1?

e What happens when you change the parameter b to 3?7 to 1? to 0?

o Use properties of logarithms to explain.

Hint: Take the logarithms to the base x of both sides of the equation Y = a

Investigation 7: Exploring Logarithms - Part 2

1. Consider the function y = log,10. Enter the expression in Y1.

2. Press reLseT] to match the screen shown to the right,
where Indpnt is set to Ask.

©2015 Texas Instruments Incorporated 12

b

log

ORMAL FLOAT AUTOD REAL R

Plotl Plot2 Plot3
ENY1Hlo9y(1@)

NORMAL FLOAT AUTO REAL RADIAN MP n

TABLE SETUP
TblStart=0
aTbl=1
Indent: Auto

Derend: Ask
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. . NORMAL FLOAT AUTD REAL RADIAN MP
3. Explore with a table, where x is a power of 10. Enter powers X_ﬂ

. ¥,
of ten in the X column and press |ENTER]|. 10 1

100 |5
1000 | .33333
10000 | .25
T
16

I

o=

Discuss:

e For the first four entries of the table, how is the denominator of the output
related to the number of 0’s of the input?

¢ What relationship holds for negative integer powers of 10, such as ﬁ,ﬁ, etc.?

NORMAL FLOAT AUTD REAL RADIAN MP
4. Explore with a graph in a Z@uadrant.1 Window.

5. Reuwrite the function y = log,10 so that x is not the logarithmic
base.

Hint: Let y = log,10, write in exponential form, and then
take common logarithms of both sides of the equation.

Compare tables and graph the result in the same window.

1
log, a

6. Follow up: In general, does log, b = ?

Hint: Let y = log,b, solve for b, then take logarithms of both sides to the base b.

Additional Resources

The Common Core State Standards: http://www.corestandards.org/Math/Practice/

To access assessment items which address Common Core Mathematical Practices
see the Partnership for Assessment of Readiness for College and Careers (PARCC)

http://www.parcconline.org/samples/math

and the Smarter Balanced Assessment Consortium

http://www.smarterbalanced.org/sample-items-and-performance-tasks/.

©2015 Texas Instruments Incorporated 13 education.ti.com



26

This page intentionally left blank



27

*ﬁi One-Variable Statistics
Tl PROFESSIONAL DEVELOPMENT

Activity Overview

This activity provides an opportunity to collect and analyze one-variable data.

Concepts Compatible Tl Technology
e One-variable data e TI-84 Plus CE

e Measures of central tendency e TI-84 Plus C Silver Edition

e Measures of variability e TI-84 Plus Silver Edition

e Box plots e TI-84 Plus

e Histograms Materials

e Optional: string, scissors and rulers, meter
sticks or tape measures.

NORMAL FLOAT AUTD REAL RADIAN MP

1]

One-Variable Data

=)l CALC TESTS

Collect your favorite one-variable data—height, shoe size, 1:

ears of teaching experience, letters in your last name 2:SortA(
Y 9exp ’ you : 3:SortD(
distance from home, etc. 4:ClrList

S5:SetUpEditor
1. Press|STAT]|, and choose 1:Edit.

2. Enter the values into L1 as they are called out.

If appropriate, enter Frequency in L2.

. . . NORMAL FLOAT AUTD REAL RADIAN MP
3. Estimate the mean, median, and mode; record your estimate. N

L1 Lz L3 Ly Ls 2
4. In a hallway, long room, or outdoors, create a “human box ;_5 3 """""""""
. . . 8 g
plot” of one of these data sets as everyone lines up in a single |3
. . . . I'l : 1
file arrangement from minimum value to maximum value. | p—
e Determine the median, lower quartile, and upper

quartile by identifying the positions of the people.
L2(7)=

SN L In the Screen above, Shoe Size is
o Who is in the middle of the lower half? in L1 and Frequency is in L2.

o Who is in the middle of the upper half?

o What data value does each of these people have?

e Optional: Use string or meter sticks to mark the
median and quartiles.

5. Now create a human histogram by “stacking” rather than
by being in single file.

©2015 Texas Instruments Incorporated 1 education.ti.com
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6. Return to the classroom, and create a box plot in Plot1.

Press [STATPLOT] and select Plot1.

Choose an appropriate viewing window. Press |GRAPH|.

e Press and [»] and [¢] to view the median,
quartiles, minimum, and maximum.

e Inthe Screens to the right, participants’ Shoe Size is in L1
and Frequency is in L2 from the sample data.

7. In Plot 2 create a histogram for the data.

e In a histogram, the Xscl setting in WINDOW determines
the width of the bars (or the range of scores in the bars).
You will receive an error if you choose an impossible
value.

e Press |GRAPH|.
e Press[TRACE] and [»] and [¢] to view the frequencies.

e Press[+] and[4] to move from the histogram to the
boxplot.

©2015 Texas Instruments Incorporated 2

NORMAL FLOAT AUTO REAL RADIAN MP

PRESS 4» TO SELECT AN OPTION n
dlh#} Plot2 Plot3

Tupe: L |~ Jhe RE HOH [~

Alist:L1
Frea:L:z
Mark: o + B -

Color : TRV =0 O]

NORMAL FLOAT AUTO REAL RADIAN MP n

NORMAL FLOAT AUTO REAL RADIAN MP n

PRESS 4b TO SELECT AN OPTION
Plotl [@FYHA Plots

Tupe: - |~ LB Hh- {H |~
Klist:L1

Frea:L:

Color: RED 4]

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Amin=0
Kmax=13
Kscl=2
¥min=-2
¥max=15
¥scl=1
Xres=1
ak=.04924242424242
TraceStep=.09848484848484

NORMAL FLOAT AUTO REAL RADIAN MP n

Plot2:Li,L2

Min=g
ma.x<10 n=9
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8. Perform one-variable statistics on the data set.

EDIT TESTS
e Press[STAT], press [*] to reach the CALC menu, and H1-Var Stats
:2-Var Stats

: Med-Med
:LinReg(ax+b)
:QuadRes
:CubicRe9o
:QuartRes
:LinReg(a+bx)
9lLnRe9

NORMAL FLOAT AUTO REAL RADIAN MP
e Enter values, highlight Calculate press [ENTER|.

List:L1
FreaList:L2
Calculate

press 1:1-Var Stats.

~NOUPWN

. ) NORMAL FLOAT AUTO REAL RADIAN MP M
e The statistics are shown at the right. Press the down
1-Var Stats
x=8.9
Ix=178
Ix2=1648
Sx=1.83245593
ox=1.78605711
n=20
minX=4
4Q1=8
|

arrow to view the five number summary at the bottom.

NORMAL FLOAT AUTO REAL RADIAN MP n

1-Var Stats
1Sx=1.83245593
ox=1.78605711
n=20
minxX=4
Q1=8
Med=9.5
Q3=10.5
maxxX=11
[ |

Note: The use of gridlines might enhance the display of the box

plot and histogram.

©2015 Texas Instruments Incorporated 3 education.ti.com
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Let’s Collect Some Data

1. How many letters are there in your first name?

2. How many letters are there in the first names of your classmates?

3. Enter the data into L1 in the calculator and calculate the following:

° The minimum ° The mode
° The maximum o The range
° The mean ° Lower quartile
° The median o Upper quartile

4. Create a box plot on the number line below and a histogram on the grid below.

——ttt—— 13—
01234 56789101112

—r Wb oo

<OzZzmcpHmmo

1 23 4567 89101112

Mumber of Letters

5. Create a box plot and histogram with the TI-84 Plus C Silver Edition.

6. Create a series of questions to go along with this activity.

©2015 Texas Instruments Incorporated 4 education.ti.com
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Activity Overview

In this activity, we will explore the coordinate plane by graphing a square using an x-y line plot.

Concepts Materials
e Entering ordered pairs in lists e TI-84 Plus CE
e Coordinate graphing e TI-84 Plus C Silver Edition
e Standard window e TI-84 Plus Silver Edition
e Decimal window e TI-84 Plus

Fractional windows

Create Decimal and Fractional Windows

1.

Make sure the settings on the TI-84 Plus CE are shown
as on the screen to the right.

e Press [MODE|.

e  Press [2nd][FORMAT] or use the shortcut GO TO 2ND
FORMAT GRAPH on the MODE Screen. Configure
as shown.

e Press[Ys). Clear or deselect any equations and turn
off all plots.

©2015 Texas Instruments Incorporated 1

NORMAL FLOAT AUTO REAL RADIAN MP n

CLLIA3 A CLASSIC

(IR o+bi re~(ei)
AN HORIZONTAL GRAPH-TABLE
FRACTIONTYPE:[¥X] Uned
ANSWERS:[ITA] DEC FRAC-APPROX
GO TO2ND FORMAT GRAPH:[] VYES
STATDIAGNOSTICS: [[dd ON

STAT HIZRRDS:. OFF
SETCLOCK Lid@slaRlkrs:|dy

NORMAL FLOAT AUTO REAL RADIAN MP n

[(TST-[f¥d GridDot GridlLine
GridColor:

Axes : IEGEN
LabelOn
[amely ExprOff
BorderColor:[ 1 |

Backsground:
Detect Asymptotes: Off

NORMAL FLOAT AUTO REAL RADIAN MP n

Plotl Plotz Plot3
ENY1=
BN\Yz2=
E\Y3=
ENY4=
EN\Ys=
\Ye=
E\Y?=
B\Yg=
E\Yg=
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NORMAL FLOAT AUTO REAL RADIAN MP n

e Ashortcut is to press [MEM], 7:Reset.., then

2:Defaults.... then 2:R ) el ARCHIVE ALL
efaults..., then eset T T

PHDe faults...

2. Press [Z00M] followed by 4:ZDecimal. NORNAL FLORT AOTO REAL RADIAN MP— )

pdofoly| MEMORY

e Use the arrow keys to explore the screen. 1:ZBox
2:Zo0m In
e Press [WINDOW]. What is AX? This is a decimal window. 3:Zoom Out
EHZDecimal
e Press followed by G:ZFrac1/10 and repeat the S:ZSauare
6:ZStandard
above. 7:Z2Trio
8:ZInteger
e What has changed? What is the same? 94ZoomStat
e This is a Fraction window using a TraceStep of 1/10. NORMAL FLOAT AUTO REAL RADIAN MP n

Explore other fractional windows. 2T MEMORY

91ZoomStat
i ZoomFit
i Z2Quadrantl
:ZFraclrz2
:Z2Fracl/3
:ZFraclrz4
:ZFracl/s
:ZFraclr/8
[(HzFracisio

e Why are these be called “friendly windows”?

TMOOWODO

Create an Integer Window

3. Press 4:7ZDecimal or 6:ZStandard followed by 8:ZInteger.
e Press [ENTER]. Use the arrow keys to explore the screen.
e Press [WINDOW]. What is AX? This is an integer window.

Plot Points to Make a Square NORMAL FLOAT AUTO REAL RADIAN MP n

4. Enter the x-coordinates of the points (1, 1) and (1, 3) in L1 Lf Lf L_s _____ L:' _____ L_s _____ 2
1 3

and the y-coordinates inL2. .

L2(3)=

©2015 Texas Instruments Incorporated 2 education.ti.com



*ﬂl Exploring the Coordinate Plane
TI PROFESSIONAL DEVELOPMENT

33

5. Set up a Stat Plot as shown.

6. Set a standard window by pressing |Z00M| 6:ZStandard.

e What are the coordinates of the two remaining
vertices of the square in Quadrant 1 with side length
equal to that of the given line?

7. Enter the coordinates of the vertices of the square into L1 and
L2. Repeat the first coordinates at the end of the lists so that the

figure will be closed.

e Press |GRAPH|.

e Use the free-floating cursor to examine points on the

square.
e Compare with using [TRACE| to examine the data points.

©2015 Texas Instruments Incorporated 3

NORMAL FLOAT AUTO REAL RADIAN MP

n

[d[:h% Plot2 Plot3

0
Tupe: = [EEE Jh Hh- HIM [~
Xlist:L1
Ylist:Lz2
Mark: o + B -
Color: TNV

NORMAL FLOAT AUTO REAL RADIAN MP n

NORMAL FLOAT AUTO REAL RADIAN MP n

L1 L2 L3 L4 Ls 2
1 I T P ———
1 3
3 3
3 1
1 1
------ [P |
L2(6)=

NORMAL FLOAT AUTO REAL RADIAN MP n

hig*

®=.98484848 ¥=1.097561
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8. In a standard window, both horizontal and vertical tick

marks are 1 unit apart, but the horizontal tick marks look

farther apart than the vertical tick marks. Consequently,

graphs and figures will not have a true geometric

perspective. One way you can correct this is to make this

a “square window.”

Press [ZOOM| 5:ZSquare.

9. Another way you can correct this is to use a pre-set window

which is already square.

Press [ZOOM| followed by 4:ZDecimal.
Also try Zoom G:ZFrac1/10.

Use the free floating cursor to examine the points on the
square. Compare with using [TRACE].

Explore the other pre-set fractional windows
Zoom A:ZQuadrant1, Zoom B:ZFrac1/2, ... etc.

Which of these pre-set windows are both friendly and
square?

A Geometry Activity

Introduction

NORMAL FLOAT AUTO REAL RADIAN MP n

O

Plotl:LisL2

%=1 Y=1

In geometry, we can reflect, rotate, translate, and dilate a figure. In this activity, lists and

statistical plots on the TI-84 Plus CE will be used to illustrate and explore the relationships.

Setup

1. Set your window so that the values for min and max on

both x and y are double what they would be in the

ZDecimal window.

©2015 Texas Instruments Incorporated 4

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Amin=-13.2
Xmax=13.2
Xscl=1
¥Ymin=-8.2
Ymax=8.2
Yscl=1
Xres=1
aX=.1
TraceStep=.2
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2. Enter the coordinates in L1 and L2 as shown.

3. Set up the Stat Plot using a connected LinePlot and the

smallest mark so the points won’t show up in the figure.

4. Press |GRAPH|.

Special Reflections

1.

In the statistics editor, move to the column heading for L3.
Be sure you are at the top of the column.

©2015 Texas Instruments Incorporated 5
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I

Tupe: - [FES Jh HH- HIH |~
Xlist:L1

¥list:L:z

Mark: o + - B
Color : =N

NORMAL FLOAT AUTO REAL RADIAN MP n

—
-

Lol ol I - L ] Y
—

e ol e T o L
ninininin wnin

L3=
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2. Type [L1] to assign -L1 to L3. Press [ENTER].

3. Likewise, move to the column heading for L4 (at the top
of the column) and type [L2] to assign —L2 to L4.
Press [ENTER].

This will give you the negative x values in L3 and the
negative y values in L4.

4. Set up the Stat Plot as shown.

5. Press [GRAPH|. This produces a ‘Symmetry’ through the
origin. It is a reflection in one axis followed by a reflection in
the other axis. It may also be known as a ‘point reflection’.

©2015 Texas Instruments Incorporated 6
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—

Lol ol I - I N g [
=

Lleadhadraltud T Tagl el [N
ninininin nin

Ls=-L10

NORMAL FLOAT AUTO REAL RADIAN HMP n

—

Ll ol I - L N g ] [T
=

Hadhadraltud T Tl L1
nnininin . nin

L

[ AR Y 7Y
Ll o = g - QO

1]

Tupe: L [FE& Jh HH- HIH [~
Xlist:Ls

¥Ylist:L4

Mark: o + - B
Color : TSI
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.
<
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To create reflections, you can
explore with different combinations

of L1, L2, L3, and L4.

Students could be asked to draw

these by hand and by using the

TI-84 Plus CE to emphasize the

skills.

Ordered Pair Lists (x then y)
Original image: (x, y) L1vs. L2

(-x, ¥) L3vs. L2

(X,-y) L1vs. L4

(-x, -y) L3 vs. L4

(-y, X) L4 vs. L1

(-x,- ) L3 vs. L4

(y,- x) L2 vs. L3

(y, x) L2 vs. L1

Some reflections may also look like rotations.

Other terms such as symmetry and dilation might also be used appropriately.

Translations

1.

2. To translate a figure vertically you need to add or subtract
from the y-values.

3. Go to the column heading for L5, and assign L1-3 to L5.
Type [L1](=] (3] and press [ENTER].

4. Go to the column heading for L6, and assign L2 + 1 to
L6. Type [L2] and press [ENTER].

5. Create another plot using L5 as the x-values and L6 as the y-
values. There will be an image shifted left 3 units and up 1 unit.

Dilations

1. To dilate a figure horizontally, the x-values must be
multiplied by a scaling factor, and likewise to dilate it
vertically the y-values must be multiplied by a scaling factor.

2. In the column heading for L5, type 0.5L1.

3. Inthe column heading for L6, type 0.5L2.

4. The plot of L5 vs. L6 should be a reduction of 50% of the

To translate a figure horizontally, you need to add or
subtract from the x-values.

original.

What happens if you use different scaling factors?

©2015 Texas Instruments Incorporated 7
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Extension Ideas

1. Have students design their own image, and move through the transformations to create “artwork.”

2. Explore rotations. This requires Trigonometry, but is a useful extension if appropriate.

3. Play ‘Match My Image.’ Have students explore until they
match your new image.

4. Find areas and perimeters of the pre-images and images
and compare.

The use of gridlines may aid in the finding of the areas and
perimeters of the shapes.

©2015 Texas Instruments Incorporated 8
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%3 Pass the Ball Name
Student Activity Class
Objectives Compatible Tl Technology
e Graph scatter plots e TI-84 Plus CE, TI-84 Plus C Silver Edition,
e Graph linear functions TI-84 Plus Silver Edition, TI-84 Plus
e Analyze proportional relations Materials

e Interpret, predict, and analyze data and graphs e Stopwatch and small bouncing ball
(tennis/racquet balls work well)

Number of Trial 1 Trial 2 Trial 3 Average Time in
People Seconds
4

1. Fillin the table above.

2. Estimate how long you think it will take to do this activity with everyone in the room participating.

3. Enter the number of people in the group in
L1 and the time for that group to pass the
ball in L2.

e Turnon the [STAT PLOT] for L1 and
L2 using the 9:ZoomStat feature from
the [ZOOMJmenu to scale your window.

o Make a sketch of these data points in
the graph to the right.

4. Draw what you consider to be a line of best fit.

©2015 Texas Instruments Incorporated 1 education.ti.com
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Student Activity Class

5. Select two data points through which your line passes and use them to find the slope of your line.
o Write the equation of your line here , enter it into the calculator beside Y1 =,

and then press |GRAPH|.

e Examine how closely the line you drew matches the line on your calculator.

6. It may be helpful to take control of the ol WAL L Ghi LD Ll b n

window settings rather than staying with the WINDOW
9:ZoomStat setting. ¥min=-1
«  Press [WINDOW. Xmax=65
e Adjust the spread on the x-values to be a 55?1f5_2
multiple of 47 as shown here to assure Y:;:;BB
yourself of “friendly” numbers when scrolling. Yscl=10
e Next, adjust the y-values to include the ¥Xres=1
approximation of the time you expect the aX=.25
entire class will take to pass the ball. TraceStep=.5

7. Press [TRAGE[, and use the down arrow key to trace along the line Y1, not the data points.

° Move to the right until your x-value matches the total number of students in your class.
° Record your y-value of that point here and explain what it represents.
y =

8. Turn off Plot 1, and clear Y1 before beginning the Extension activity.

©2015 Texas Instruments Incorporated 2 education.ti.com
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Name

Class

Extension Activity 1

1. Fillin the table below.

Number of n - n Average Time in
People Trial 1 Trial 2 Trial 3 Seconds
4

2. Estimate how long you think it will take to do this activity with everyone in the room participating.

3. Enter the number of people in L3 and
the time for passing the ball in L4. i
e Turnon the [STAT PLOT] for L3 and L4.
e Use the 9:ZoomStat feature from the
(Z0OMJmenu to scale your window.
o Make a sketch of these data points
in the graph to the right.

4. Draw what you consider to be the line of best fit.

5. Select two points through which your line passes and use them to find the slope of your line.
e Write the equation of your line here , enter it into the calculator beside Y1 =,

and then press [GRAPH].

e Examine how closely the line you drew matches the line on your calculator.

©2015 Texas Instruments Incorporated 3 education.ti.com
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Student Activity Class

6. It may be helpful to take control of the window

. . . NORMAL FLOAT AUTO REAL RADIAN MP n
settings rather than staying with the

9:ZoomStat setting. WINDOW
e Press [WINDOW]. Xmin=-1
, Xmax=65
e Adjust the spread on the x-values to be a Xscl=5
multiple of 47 as shown here to assure Ymin=-2
yourself of “friendly” numbers when you Ymax=80
scroll. Yscl=10
e Next, adjust the y-values to include the i;gsﬁé
approximation of the time you expect the Tr'at-:eSteP=. S

entire class will take to pass the ball.

7. Press [TRACE[, and use the down arrow key to scroll along the line entered in Y1, not the data points.
e Scroll to the right until your x-value matches the total number of students in your class.
e Record your y-value of that point here and explain what it represents.

y:

8. Was your approximation for the time it took the entire class an exact match to the time you
recorded from actually doing the activity?

What could be the cause of any discrepancy?

©2015 Texas Instruments Incorporated 4 education.ti.com
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Activity Overview

Many things in everyday life follow patterns. Mathematics can be used to examine the patterns that
occur in a specific scenario and then predict future events for that scenario. This activity includes two
examples of such patterns. The data collected is the time it takes to complete a task. The data will be
used to make predictions about how long it will take to repeat that same task a certain number of
times. The timed task is passing a ball. The basic concept has relevance to many areas of math,
science, and everyday life.

Objectives Compatible Tl Technology

e Graph scatter plots e TI-84 Plus CE, TI-84 Plus C Silver Edition,
e Graph linear functions TI-84 Plus Silver Edition, TI-84 Plus

e Analyze proportional relations Materials

e Interpret, predict, and analyze data and graphs e Stopwatch and small bouncing ball
(tennis/racquet balls work well)

1. For this activity, begin by having four students stand in a circle.

e The starter will bounce, catch, and pass the ball to the next person.
e Continue bouncing, catching, and passing the ball until it is back to the one who started.
e Explain to students the importance of working at a consistent pace rather than working too quickly.

2. Time how long it takes the ball to get all the way around the Activity Sample Data
circle. Number Average Time
of People in Seconds
e Start and stop with the same person. i 5
e Have students record three trials of this process on their 5 5
worksheets and calculate the average time. 9 s
e Have them record the average in the chart on their . "
worksheet.
15 28

3. Complete the table for five different sets of students.

e There should be a different number of students for each set.
e To maximize participation, do not allow the same student to be in more than one group.

4. For the last row in each table, have everyone in the room participate.

e Before timing this trial, have students predict how long they think it will take and write it
on their worksheet.

e Ask them to share their predictions.

e Then time the trial for the entire class.

©2015 Texas Instruments Incorporated 1 education.ti.com
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5. Press |STAT| [ENTER| to access the Stat List Editor
. L1 Lz L3 Lu Ls 2
window. [ N T [
6 9
e Have all students enter the data in L1 and L2. Do NOT 3 13
15 28

include the data for the trial that included the entire | ————--
class.

e Have one student enter the data on the presentation

calculator. L2(6)=

Data Analysis

o Create a seatier plot

e Press to access the [STAT PLOT] menu. Floxs Flets
. - I Off

. 1: Plot 1 will be hlghllghted Tupe: B |~ T Hb- HIH |~
e Press [ENTER]. Klist:L1

o ) Ylist:L2
e Use the arrow keys to highlight the On choice, and Mark: B + - .

press [ENTER] to select On. Color: NNV

e Continue using the arrow keys to navigate through

this screen and adjust it as shown in the screen shot.

7. Press|Z00M|, and select 9:ZoomStat by pressing @

Ploti:LisL2
or by scrolling down until it is highlighted and pressing :

ENTER|.

e This feature automatically adjusts the size of the

graph window to include all the data points. 3
¢ When the scatter plot is displayed, press |TRACE], ®
and scroll right and left to see the coordinates of oy

x=4 Y=6
each point displayed below the graph.

e Notice the Plot1 in the upper left corner.
e This tells you it is tracing the points from Plot1, and
displays the lists that are the coordinates of the plot.

8. Have students fit the data with a function rule. There are several ways you can do this
depending on your students’ understanding of linear functions and features of the
calculator. Below are three suggestions. Choose the one most appropriate for your
students. Linear Regression and Manual-Fit Features are taught in subsequent lessons.

e Use the Linear Regression feature of the calculator.
e Use Manual-Fit feature of the calculator.
e Use paper and pencil to sketch a line of best fit, and find its equation.

©2015 Texas Instruments Incorporated 2 education.ti.com
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TEACHER NOTES

The directions here will be for this last option.

a.

It may be helpful to take control of the window
settings rather than staying with the 9:ZoomStat
setting.

e You can assure yourself of “friendly” numbers
(without a lot of places after the decimal point)
when you scroll if the spread on the x-values is a
multiple of 66 as shown.

e Expand the y-values to include the
approximation of the time you expect the entire
class will take to pass the ball.

Have students sketch their points in the screen

provided on their worksheet. Next, have them

sketch their approximation of the line of best fit.

After sketching the line on their worksheet, direct

students to find an equation and enter it in Y1 of the

window.

e To do this, have them identify two points and use
their x- and y-values to determine the slope of the
line.

Discuss with your students why the point (0, 0) would

be a point that should be included with this data.

e How many minutes did it take for no students to
pass the ball?

e Add the (0, 0) point to your data lists.

e Since itis likely that the points do not lie in a
straight line, have students work in groups and
have each group choose two points from the lists.

e Have each group choose a different set of points.
One possible answer is (28-6)/(15-4) = 2.

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Amin=-1
Xmax=65
Xscl=5
Ymin=-2
Ymax=80
Yscl=10
Ares=1
aX=.25

TraceStep=.5
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9 16
? 13
15 28
0 0
______ | m—

L2(?7)=

Using this slope, have students write the equation of the line in Y1 and compare their lines
with each other. Have them graph the line to determine if their lines fit the plotted points.
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TEACHER NOTES

9. Have students use either the trace or table feature to predict how long they would expect it

to take the entire class to complete the activity. Discuss how close their predictions were to

the actual time it took the whole class and possible reasons for any discrepancy.

10. Another option for predicting the time it took the entire class to pass the ball is to have

the calculator find the y-value for a given x-value.

e From the graph screen, press TRACE] to access the [CALC] menu.

e 1:Value is highlighted already, so just press [ENTER].
e An X=is displayed in the bottom left-hand corner.

o Enter the value for the total number of students in the class, and press [ENTER]

Note: The value you enter must be included in the
domain that was set in the [WINDOW]| screen.

The corresponding y-value will be displayed, and
a cursor will mark the ordered pair on the graph.

¥1=1.94

)

Extension Activity 1

1. Repeat the process, but this time pass the ball without first
bouncing it. A list of sample data is shown.

2. After finding the regression equation and entering it into Y1,
solve a problem that requires a prediction for values that are
beyond the values in the recorded data.
For example, “If it took 50 seconds, how many people were there?”

n=30 ¥=E7
Extension Sample
Data
Number Average
of Time in
People Seconds
5 3.98
7 4.91
9 6.42
11 8.54
15 11.93

3. The equation of the line for the sample question would be 50 = mx. If the slope was
found to be 0.787, the equation becomes 50 = 0.787x and x = 64 people.

©2015 Texas Instruments Incorporated 4
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TEACHER NOTES

Extension Activity 2

1. To use the calculator’s regression feature to get the best
fit model, press [STAT |, arrow to CALC, and select 4:
LinReg(ax+b).

2. Press [ENTER| and the LinReg Wizard will open. Configure
as shown. To access L1 andL2 press [L1] and
[L2].

e To access Y1, Press [ALPHA][F4] to choose where to
store the equation.
e Highlight Calculate and Press [ENTER].

3. The regression model will be displayed on the home screen.

4. Press |GRAPH] to see the model and the scatterplot.

©2015 Texas Instruments Incorporated 5
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S:QuadRes
6:CubicReg

7 :QuartReg
8:LinReg(a+bx)
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LinReg(ax+b)
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Store RegEQ:Y1
Calculate
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TEACHER NOTES

Extension Activity 3

1. Clear out the current Y1 equation. To use the calculator’s
Manual-Fit feature to get the best fit model, press [STAT],
choose CALC, scroll to D: Manual-Fit Y=mX+b, and press

ENTER/.

Note: More information on Manual-Fit Y=mX+b is given in
Appendix D.

2. Press [ALPHAJ[F4] to choose where to store the equation.
Choose Y1, highlight Calculate, and press [ENTER].

3. When you get the next screen, use the arrow keys to
move the cursor to your first point and press |[ENTER| to
drop it.

4. Press the arrow keys to create a line to model the data.

©2015 Texas Instruments Incorporated 6

NORMAL FLOAT AUTO REAL RADIAN MP n

EDIT TESTS
71QuartRes
8:LinRea(a+bx)
9:LnRe2

0 :ExrPRes

A:PwrRes

B:Logistic

C:SinReg
PHManual-Fit Y=mX+b
E:QuickPlot&Fit-EQ
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TEACHER NOTES

5. Press [ENTER] to set the end point. The graph will appear.

6. Use the left and right arrow keys to switch between the m
and b values. Enter a number and press to change
the value. Change m and b until you are happy with the fit.
Then press [QUIT] or the DONE softkey.

7. Press to view your model.

8. Press |GRAPH| to view the model and the scatterplot.

©2015 Texas Instruments Incorporated 7
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Discussion Notes

e Guide your students toward an understanding of the concept that a change in the x-values
will cause a change in the y-values.

e Point out that if they were able to all pass the ball at exactly the same pace, they would be
simulating a constant rate of change in the x-values that would bring about a constant and
predictable change in the y-values.

e The fact that the estimation from the line of best fit is not an exact match to the actual time
measured for the entire class is easily explained by human inconsistencies.

e The approximation from the line of best fit was not exact, but it should have been close
enough to allow students to understand how this type of model building and reasoning could
be used to predict future events with some reasonable degree of accuracy.

Worksheet Answers

The answers to the questions on the worksheet will vary depending on the data collected.
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Activity Overview

In this activity, you will explore resources available at education.ti.com. You will browse for activities at 84
Activity Central; search for activities using the Standards Search and Textbook Search; and explore
additional information regarding professional development.

Materials

e Computer with internet connection

Step 1:

Go to education.ti.com > Activities > 84 Activity Central.

-Q} TEXAS INSTRUMENTS Education Technology

[seach |

Products | Downloads | Activities

The Right Math Nspired
CaICU|at0r f( Science MNspired

Find the calculator t| Building Concepts in Mathematics

84 Activity Central

your math and scier Principles to Actions
Cor STEM Behind Hollywood
STEM Behind Health
All Activities
Publisher Connections

|JI Permitted

Graphing calculators are
allowed on most exams

®

TE Activities
ACLiv Math
| wspieea

% [B
Principles | Science [
Actions | NSpired S

ownload FREE,
IE3 aEsigned

& of T graphing

e~

Step 2:

After browsing 84 Activity Central, go to
Activities > All Activities. Search for an activity
by Subject, Keyword, Standards, or Textbook.

©2015 Texas Instruments Incorporated
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o

a

Ls

Professional Development | Solutions | Support | Where to buy Site US and Canada

Calculate Your Color

Which Calculator
Is Right for Me?

Introducing the

e | Tl-84 Plus CE

STEM Behind Health

BulleTin Board

Stay up to date on news you can use,

pportunity and ge
wperience with standards aligned

social media content and T| Education
Technology informaticn.
Learn more 333

ities.
earn hMore 13

# TEXAS INSTRUMENTS Education Technology

Products | Downloads  Activities | Pr i 1 i Support

Classroom Activities
Software, OS5 Updates and Apps Guidebuoks Classroom Actiitics My Downloads and Activibes

Find Activities  , <o acinary

Search by Subject Technology ’.m_—.

iz g Subject | Select -

Subject Area c%
Topic -

Search n
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Step 3:

Select an activity from the list. The activity page shows objectives,
relevant vocabulary, and additional information. A short video offers a
preview of the lesson, and related lessons are recommended below.

Icons above the Downloads section allow you to recommend, save,
email, and print an activity. Links to Facebook and Twitter are also
available. The Downloads section contains links to activity files. Links
for Standards Alignment, Textbook Alignment, and relevant Tech Tip
Videos are also available.

Step 4:

Go to Professional Development > Online Learning.

ﬁ TEXAS INSTRUMENTS Education Technology

e -C=N fEG

™

¢

«

Download
Download All Files (ZIP)

Teacher Files
Teacher Notes PDF

Student Files

Student Activity DOC
Student Activity PDF

Alignment
Standards Alignment

Textbook Alignment

Author
Texas Instruments

Device

TI-83 Plus Family, TI-84 Plus
Family, TI-84 Plus C Silver Edition

Software
Tl Connect™

Products | Downloads | Activities | Professional Development | Solutions | Support | Where to buy

“‘

Professional Development

=~ Online Learning

T Whether you are new to TI technology or are
interested in refining your technology skills,
content knowledge and instructional practices,
there are webinars and tuteorials that are right for
Yo,

On-demand Wehinars

All live webinars are recorded and placed in an
online library that can be fittered by TI
Technology used and the math or science topic
presented.

Live Webinars

Engage in the most relevant topics in math,
science and STEM education through
participation in hands-on T* webinars that are
crested and presented by teachers for
teachers, Certificates of Attendance, which
participants may submit with requests for
continuing education credits, are awarded,

»» Learn More

»» Learn More

»» Learn More

Site US and Canada

Technology Tutorials

Explore the features and functions of TI
Technology to ensure you are getting the most
out of the technology in your classroom. Learn
st your convenience with FREE, on-demand
technology tutorials developed by TTin
collabaration with Atomic Learning™ and
HotMath,

Explore the Live Webinars, On-demand Webinars and Technology Tutorials links.

Step 5:

Explore other resources available at the education.ti.com website.

©2015 Texas Instruments Incorporated 2
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Activity Overview

Teachers and students need a way to back up their graphing calculators, take screen captures, transfer
files, and easily update the operating system. The Tl Connect™ CE software application makes
exchanging information between the TI-84 graphing calculator family and your computer quick and easy.
You can use Tl Connect™ CE to send files to multiple connected calculators at once, quickly take and
manage screen captures, create background images, and create and edit Tl Basic programs. The T/
Connect™ CE software includes three workspaces — Screen Capture, Calculator Explorer, and Program
Editor. In this activity, you will explore the basic features of the TI Connect™ CE software.

Materials
e Tl Connect™ CE software, which is available for free at education.ti.com

e TI-84 Plus CE graphing calculator
e Standard-A to mini-B USB cable

Note: Although this activity references the Tl-84 Plus CE graphing calculator, most functions work with
the T1-84 Plus C Silver Edition, TI-84 Plus Silver Edition, and TI-84 Plus graphing calculators.

Part One — Introduction to the Software

To use the Tl Connect™ CE software:

e Connect the TI-84 Plus CE to the computer using the standard-A to mini-B ‘/
USB cable.
e Turn on the graphing calculator. a
N

e Launch the Tl Connect™ CE software on your computer.

2 Tl Connect™ CE - o lEN

Hee Menu Bar

Toolbar
E‘] CONMNECTED CALCULATORS (2) @
RE
Ti-84 Plus CE - 16EF
0550 O
Workspace 0O T1-84 Plus C Silve...
P P | CALCULATOR ppdmsta 0] Content Panel
ane EXPLORER
Calculator List Panel £ Press [8] to capture calculator screens
-'-
PROGRAM
EDITOR

©2015 Texas Instruments Incorporated 1 education.ti.com
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Part Two — Using the Screen Capture Workspace

The Screen Capture feature gives the teacher or student an easy way to take and manage
screen captures from the connected graphing calculator quickly and simply.

Capturing Screen Images from the Calculator
With the calculator connected, select the Screen Capture Workspace in the Tl Connect™ CE software.

To Capture Calculator Screens
1. Display the screen on your calculator that you want to capture.
2. Click the camera icon B next to the desired calculator in the Calculator List.

T Connect™ CE - o lEN

3 CONNECTED CAL.. 121 [8]
—» O v “Capture 1

E I 1 m\ (NORHAL FLOAT AUTO REAL RADIAN CL
o sa (K

E THeL. @

e You can drag and drop captured images from the Screen Capture workspace into many
computer applications.

e Captured calculator images in the Screen Capture workspace can be saved to your
computer as a PNG file.

Part Three — Using the Calculator Explorer Workspace

The Calculator Explorer workspace allows the teacher or student an easy way to work with the files on
the TI-84 Plus family of graphing calculators. The Calculator Explorer key features related to files are:

e Viewing the contents of the graphing calculator

e Copying calculator files to your computer

e Copying computer files to the connected graphing calculators

e Deleting calculator files

e Backing up and restoring calculator files

e Updating calculator files

You can copy most data, files, and programs from your calculator to your computer as a content
backup, to send to others, or to free up calculator memory.
e The Calculator Explorer workspace also enables you to convert images to be used as a
background on your calculator.

©2015 Texas Instruments Incorporated 2 education.ti.com
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2 Tl Connect™ CE - olEN

A. Exploring the calculator contents

With the calculator connected, select

. m CONNECTED CALCULATORS (%) T1-84 Plus CE Archive: 1,918 kB available | RAM: 151 kB available
the Calculator Explorer workspace in Saeen ——— . —
TI-84 Plus CE - 166F

the Tl Connect™ CE software. e U ;;(:E :t::r‘m .kz :!.:;i
_> A = > % I\ISB‘ fi geh= St E;‘n FIsH FrL\gfa.‘v\ 1828 RAM
Make sure that the contents of the i e ik
. -~ oo TR " ontent Panel =
connected calculator appear in the f' 2 an
) g% 8 Real List 28 RAM
Content Panel. £ u el i 25
{1 L Real List 28 RAM
1 s Real List 28 RAM
{1} L Real List 28 RAM

B. Using “drag and drop” to copy a file from the calculator to the computer

—_

. Click on the file name to select it.

N

Drag and drop the file into a folder on your computer or onto your desktop.
C. Using “drag and drop” to copy a file from the computer to the calculator(s)

Navigate to the desired file on your computer.

Drag the file to the Calculator List Panel and hover over the desired calculator.

Release the mouse button when you see [+ Copy |

Select a file name from the drop-down menu. This will be the name of the program on your calculator.
Click Send.

a Tl Connect™ CE - o

ok~ wDd =

File Edit View Actions Help

(O] CONNECTED CALCULATO... (2) TI-84PlusCE  Archive: 1,874 kB available | RAM: 151 kB available
SCREEN
CAPTURE NAME TYPE T SIZE LOCATION
TI-84 Plus CE - 168F[Y],
0s5.0 S -]
“@Y GDBY Graph Database 160 B RAM
LALGELE 4 Copy o P
o) =
£ @ TI-84 Plus C Silv... - 1484 [ [lEriies Program 1108 RAM
€ 0542
g : oo RANDSAMP Program 1798 RAN
oo FISH Program 182 B RAM
. -} L Real List 2B RAM
(] ]
PROGRAM {1 Lz Real List 2B RAM
EDITOR
{4 L. Real List 2B RAM
2 Send to Calculatons - - IEN
TILE MAME: HAME ON CALCULATOR: LOCATION:
TWORNTS.xp TWOPNTS rod RAM
DESTIMATION CALCUNATORS:
Al Connected Calculaton & Seleat Calculators

TI-54 Plus € Sihoer Edition-1484

ol TI-54 Phus CE- 1680

o Replace eciging contect with the Same name on testination caloutators

o (G
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TI Conng

Options for copying and sending files can be found
under Actions on the Menu bar.

Send to Calculators... Ctrl+E

Alternatively, they are also on the Toolbar.
Do not disconnect the cable during a transfer. Send to Computer... Ctrl+L

Add Files from Computer... Ctrl+M

K —

iy

D. Sending a Background Image to a Connected Calculator

Calculator Explorer workspace also enables you to convert images to be used as a background

on your calculator

NORMAL FLOAT AUTO REAL RADIAN CL n

With the calculator connected, select the Calculator Explorer workspace in the TI Connect™ CE

software. Make sure that the contents of the connected calculator appear in the Content Panel.

Ao N =

5.

Choose the image file on your computer that you want to convert to a calculator background.

Drag the file to the Calculator List Panel and hover over the desired calculator.
Release the mouse button when you see [+ Copy |

Select an image# name from the drop-down menu (Image0 — Image9). This will be the name of

the image on your calculator.
Click Send.

Keep in Mind:

Sending files lets you share your files with others and still maintain a copy on both your
computer and your own graphing calculator.

If multiple calculators are connected to the computer, you can choose to send the file to all
connected calculators, or just selected calculators (from a check list).

Background images are converted and sent from the Calculator Explorer workspace.

Do not disconnect the cable during a transfer.

©2015 Texas Instruments Incorporated 4 education.ti.com
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Part Four — Using the Program Editor Workspace

The Program Editor workspace can be used to create and edit calculator Tl Basic programs.
Additionally, you can quickly send programs directly to your connected calculator(s).

e Use the Program Editor workspace to write a program.

e Name and save the program on your computer, and then send the program to your
calculator. (A sample program for computing the distance between two points in the
coordinate plane is shown below.)

o Do not disconnect the cable during a transfer.

TI-84 Plus CE ~ DISTANCE.8xp X
» Angle
» Catalog l VAR NAME:  DISTANCE
¥ Char
b Greek . _
K q 131 Disp "COORDINATES OF 15T POINT?"
¥ Reypa 22 Disp “(A,B)"
5 185 Prompt A
I @4 Prompt B
:  DB5 Disp "COORDINATES OF 2NC POINT?"
Jas  Disp "(C,Dy"
& 187 Prompt C
] 188 Prompt D
! 109 J{(A-C)2+{B-D)2)=N
™ 1@  Disp N
Optional: Checking the box next to the lock icon before saving and sending 8

will protect the program from being edited on the handheld.

©2015 Texas Instruments Incorporated 5 education.ti.com
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Activity Overview

You will explore features of the TI-SmartView™ CE emulator software for the TI-84 Plus Family. The
TI-SmartView software gives you the complete functionality of the TI-84 Plus CE, the TI-84 Plus C
Silver Edition, and the TI-84 Plus graphing calculators on your computer. The software contains
additional functionality that can be used to enhance presentations and classroom demonstrations.

Materials
e TI-SmartView™ CE emulator software

Note: Although the TI-84 Plus CE is used throughout this activity, the TI-SmartView CE software
contains three emulators: TI-84 Plus CE, TI-84 Plus C, and TI-84 Plus.
Part One — Introduction to the software

e Launch the TI-SmartView™ CE software on your computer. g@
e Locate the Menu Bar, the Toolbar, and the Workspace Panel.

Calculator Emulator Workspace
- o

=

TI-SmartView™ CE for the T1-84 Plus Family

Help Menu Bar

B Toolbar (can be displayed at the bottom)

s -« [
Emulator - EEEET

fo —
[ =] -] - B
Dmm =
Workspace 1111
Panel Gooon AT T
(-1 ] 1 IESE
I.--. .5 Ie -
N @ - =

Change Emulator position (L/R) &
Change Toolbar position (1/B) &

Emulator Explorer Workspace

B TI-SmartView™ CE for the T1-84 Plus Family - o lEN

Emulator o e s cocanon
Explorer

Image1 Background Image 2k8 Archive

Image2 Background Image 248 Archive

22k8 Archive

Real List 28 RAM
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Part Two — Using the Calculator Emulator Workspace

e Select the Calculator Emulator workspace from the Workspace Panel
A. Exploring the Calculator Emulator Toolbar

e Explore each item in the Calculator Emulator Toolbar. Click on
the icon. What happens? What happens if you click it again?
e Use the space below to record information about the toolbar items and their functions.

of Hulel™

B. Exploring the Menu
e Explore each category in the Menu Bar and
notice the options that are available.

File Edit View Actions Help

(Most of the items in the Menu Bar can be completed by clicking icons in the toolbar.)
e What is something that cannot be completed by clicking an icon in the toolbar?

e From the Help option, choose “TI-SmartView CE Help” and browse the document. If possible,
save the PDF file to your computer.

[

Ti-SmarntView™ CE for the Ti-84 Plus Family et ﬂ

C. Match the Screen
Use the Calculator Emulator

workspace to graph: 1 =)= --.-,- -
Y 1=X-1
Y,=X+3

Y3=(X-1)(X+3)

Use your calculator and
software skills to make
your TI-SmartView CE
screen look like the one
shown at the right.

©2015 Texas Instruments Incorporated 2 education.ti.com
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Part Three — Using the Calculator Emulator Workspace for Screen Captures

displayed on the TI-SmartView™ emulator. When you capture a screen, the Screen Capture

TI-SmartView™ CE Screen Capture allows the teacher to capture the current image

window is displayed. In this window, you can view, manipulate, and save screen images.

Select the Calculator Emulator workspace from
the Workspace Panel

Create a screen image that you wish to capture. ]
(home screen computations, data in lists, =
window settings, functions in Y=, a graph, ...) . !
=
ol oy -

Method 1: Using the Screen Capture tool

Method 2: Dragging and Dropping a Screen to Another Application

Click on the toolbar (or choose Capture Screen from
the Actions menu).

Note: Ctrl T is a computer keyboard shortcut for a Screen
Capture

Explore the Menu and the Toolbar options in the TI-SmartView

CE Screen Capture window.

ew™ CE for the TI-84 Plus Family - o IEM

E: TI-SmartView™ CE Screen Capture -

File Edit View Actions

You can drag and drop and paste any TI-SmartView™ CE screen into another application.

v" Practice getting Screen Captures from the Calculator Emulator workspace.

v" Try copy/pasting or dragging into another application such as Microsoft® Word.
v" Read more about TI-SmartView™ CE Screen Captures in the TI-SmartView™ CE Help Guidebook.

Notes:

Screenshots are saved in .png file format.

Screenshots can be copied and pasted into a variety of other applications.

Screenshots can be dragged and dropped into a variety of other applications.

Screenshots can be resized using the slider in the screen capture window.

A border is automatically added to each image when you capture it, but you can remove the

border by clicking View > Hide Screen Capture Borders.

The screen capture window can be used as a record of the steps in a lesson.

©2015 Texas Instruments Incorporated 3
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Part Four — Using the Emulator Explorer Workspace

Emulator Explorer workspace allows you to manage emulator files, add content from your m
computer to your emulator, and send selected content to your computer.

e Select the Emulator Explorer workspace from the Workspace Panel.

A. Exploring the Emulator Explorer Toolbar

e Explore each item in the Emulator Explorer Toolbar. E— N.I-_L = C,
e Use the space below to record information about the I]]]
toolbar items and their functions.

B B EE

B. Exploring the Menu

e Explore each category in the Menu Bar and notice the options that are available.

C. Practicing with files in the Emulator Explorer

1. Copy (or drag) a file from the emulator to your computer.
2. Copy (or drag) a file from your computer to the emulator.

3. Drag an image (.jpg, -png, etc ) from your computer onto the Emulator Explorer. This
will convert the image to a calculator/emulator background.

v" Read more about using the TI-SmartView CE Emulator Explorer Workspace in the TI-
SmartView CE Help Guidebook

©2015 Texas Instruments Incorporated 4 education.ti.com
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Part Five— Connecting a Calculator as a Remote Key Pad

The SmartPad™ CE App is available for the TI-84 Plus CE. To use the TI-84 Plus CE as a remote

keypad for TI-SmartView™ CE:

1. Load the SmartPad™ CE App on your TI-84 Plus CE.
2. Connect your TI-84 Plus CE to your computer using a USB Computer cable which came with
your calculator.
3. Launch TI-SmartView™ CE. Make sure the TI-SmartView™ CE window is in focus by clicking
on the TI-SmartView™ CE window.
4. Run the SmartPad™ CE App on your TI-84 Plus CE. Press [apps] and select SmartPad™ CE
from the Apps menu. Read the information on the splash screen.
INSTRUMENTS INSTRUMENTS
SmartPad™ CE | SmartPad™ CE
for TI-SmartView™ CE for TI-SmartView™ CE
. EOESETAAUNFLUG USE CRBLE [... EEETEGEUNFLUG Uss CRBLE
| tIIHP‘LITPEESJiIIHMEDE;ELDEFE_I_EEI'ELILRTIIR CDHFUTPESSJ:IBI‘::DDSIEILU[F“EEI:}JULIITDR
| Bzeea-2014 TEXAS INSTRUNENTS D2o06-201Y4 TEXAS INSTRUHENTS
5. Press keys on the calculator key pad.
6. Disconnect the USB cable from the calculator to stop the App and the remote key pad feature.
7. Reconnecting the USB cable and running the App again may be needed if the remote key pad
connectivity is no longer responding.
Notes:

©2015 Texas Instruments Incorporated 5

e SmartPad™ CE App running on the TI-84 Plus CE will remotely press emulator keys for
the T1-84 Plus CE, TI-84 Plus C and TI-84 Plus emulators in TI-SmartView™ CE.

e TI-SmartView™ CE does not support any other version of SmartPad App running on the
TI-84 Plus or TI-83 Plus.

e The TI-84 Plus CE running the SmartPad™ CE App will not display the calculations or
graphs. The calculator becomes a remote USB key pad for the emulator only.
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Activity Overview

This activity explores memory management in the TI-84 Plus family of graphing calculators. This includes
working with memory in RAM, archiving memory, and grouping files, lists, and variables for later retrieval.

Introduction

The TI-84 Plus CE is equipped with FLASH memory: special hardware that allows you to upgrade the
operating system, install special software called apps, and utilize additional memory features. This
extends the use life of the device and expands its functionality. This document explains two ways in
which you can use the memory of the calculator for backing up your work.

Note: The TI-84 Plus CE graphing calculator is referenced throughout this activity, but the
information applies to the entire TI-84 Plus graphing calculator family.

Archiving and Grouping
Memory in the TI-84 Plus CE is divided into two sections:

1. RAM (Random Access Memory) is the “working memory” for most things that are done on the
calculator. Programs, lists, matrices, functions, and other data are kept in RAM. Each “thing” in RAM
is called a variable. Each variable has three properties: a name, a type, and a value.

2. ARCHIVE memory is a separate, but connected, portion of memory used for APPS, GROUPS, and
“safe” storage (archiving) of your RAM variables. Memory management is important because you
might need to “free up” RAM to make room for other data or programs.

Archiving protects files from intentional or inadvertent resets. Grouping allows you to make copies of
files, such as one student’s Lists, so that another student can use the calculator for the same activity.

Accessing Memory Features

1. Press [MEM] (on the [+] key) to access the MEMORY
menu.

2:Mem Management-/Delete..
3:Clear Entries
4:ClrAllLists

S:Archive

6:UnArchive

7:Reset..

8:Group...

2. Select 2:Mem Mgmt/Del. With this option, you can delete

; ; ; RAM FREE 19687
variables or move variables between the RAM and Archive ARC FREE 3280K

areas of memory. 1:[=hil
e When a variable is in RAM, it is “usable”. The variable 3:C
:Complex..

is available for general use as a “normal” variable. 4:List..
SiMatrix..
6:Y-Vars..
7:Prom..

84Pic & Image..

©2014 Texas Instruments Incorporated 1 education.ti.com
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Archiving

1. When the variable is in Archive memory, it is not available for use generally.
e Apps, Pic, and Image variables are stored in Archive memory and can be used.
e Why put a variable in archive? The main reason is to free up RAM for something else without
deleting any variables.
e Programs and lists are usually put into archive because these variables take up the most memory.

2. To archive, press [MEM]. Then select 2:Mem Mgmt/Del.

Next, select 1:All to see all of the variables. The variable list WORMAL TLOAT MUTH REML ReoImi ¢ B

screen contains a lot of information: RAM FREE 19687
ARC FREE 3280K

e The two numbers at the top, RAM FREE and ARC FREE, » HITTAR 304
are the numbers of bytes available in each portion of KRYPTO 306

. xImagel 22256

memory, RAM and Archive. xImage? 29256

e On the left side of the screen is the “selection pointer” xImage3 22256
- . , . , *Imaged 22256
pointing to a particular variable. Move the selection pointer *ImaceS 22256
down or up with the arrow keys, [«] and [+]. Ly 48

e The second column (just to the left of the variable names) is the indicator that tells you whether a
variable is in RAM or Archive. A blank space indicates that it is in RAM, and an asterisk (*)
indicates that it is in Archive.

e The number on the right of the screen is the size of the variable in bytes.

3. Press when the selection pointer is pointing to the variable.

. switches the location of the variable.

e “Archiving” is the act of moving a variable from RAM to Archive. “Unarchiving” is the opposite
process.

e As you move between RAM and ARCHIVE, notice the numbers at the top of the screen change
to indicate new memory-free values. When you move a variable from RAM to Archive, the RAM
FREE value increases and the ARC FREE value decreases by the size of the variable.

e APPS and Pic & Image variables remain in archive and cannot be unarchived.

The Memory Management variable list screen is also used for deleting variables, although it is seldom
necessary to delete variables on the TI-84 Plus CE. It is more convenient to move it into Archive memory.

4. To delete a variable, make sure the “selection pointer” is
pointing to it, then press |DEL|.

5. Some variables, programs, and anything in Archive memory
provide you with one last chance to change your mind.
e Tofinally delete the variable, select 2:Yes. If you decide
not to delete the variable, press |[ENTER| or select 1:No.
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When a variable is in Archive, an asterisk appears to the left of
its name in the List menu ((2nd] [STAT]) too.
e The List menu shown has two archived lists: L4 and
KRYPT.
e Since L4 is in Archive memory, it is not available for

regular use. If you try to make a Stat Plot using L4 while it 2: *KRYPT
is in Archive, you get an error message. This error 8:L10

message will appear whenever you try to use an archived
variable.

e If a program is archived, it is not available for regular use. If you try to run the program while it is
in Archive, you get an error message. This error message will appear whenever you try to use
an archived program.

e If you need to use an archived variable, you must move it from Archive to RAM using the Memory

Management tool.
Grouping

The second useful memory management tool on the TI-84 Plus CE is the ability to “group” variables
into a Group file. This is identical to the computer linking technique of grouping variables into a single
file using Tl Connect™ CE software (*.8xg files), but a computer is not needed here.

Grouping makes a file in the calculator containing copies of the variables that you want. Grouping
does not “free up” memory. The Group file resides in Archive, so it does not use any RAM. This is
a very handy tool for backing up your TI-84 Plus CE variables, especially programs and lists.

1 Select [MEM] 8:Group. NORMAL FLOAT AUTO REAL RADIAN MP N
MEMORY

1:About

2:Mem Managsement-/Delete..
3:Clear Entries
4:ClrAllLists

S:Archive

6:UnArchive

7 :Reset..

PGroup...

[cIs{el¥[Z UNGROUP
jHCreate New

2. Select “Create New,” enter any name up to eight characters
long for the GROUP file, and press |ENTER|.
e The next screen works like the LINK-selection screen.
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3. Selecting 2:All gives a list of all variables in the TI-84 Plus
CE (that can be put into a Group file), unselected.

94Y-Vars..

Just as in linking, use [«] and [+] to point to variables and press [ENTER] to select (or deselect)
them for copying into the Group file.

NORMAL FLOAT AUTO REAL RADIAN MP n NORMAL FLOAT AUTO REAL RADIAN MP n

Sialey] DONE Sialey] DONE

» HITTAR PRGM HITTAR PRGM
KRYPTO PRGM KRYPTO PRGM
L1 LIST = L1 LIST
L2 LIST L2 LIST
La LIST La LIST
Ls LIST * Ls LIST
Ls LIST Ls LIST
L1@ LIST L1@ LIST
L1l LIST L1l LIST

e The two lists, L1 and L5, have been “selected” for this Group file (note the square mark).

e You might choose mixed data types as well. For instance, choose some lists, some
programs, and some matrices.

e Pic & Image variables cannot be grouped.

¢ When you have selected all your variables, press [»] to go to the “DONE” menu, and press
to finish making the Group file.

e The Home Screen displays the message: “Copying Variables to Group: yourname”, and
then displays “Done” on the right side of the screen.

e The key word here is “copying”— your variables are undisturbed in RAM. The Group file
contains copies of the selected variables, just as linking transmits copies of your variables
to another T1-84 Plus CE.

Note: You cannot have a group with just one object. Each group must contain at least two objects.
The Group files reside in Archive, so a “normal” Reset, “(2nd] [MEM], 7:Reset, 1:AllRam,
2:Reset”, will not disturb any Group files. These Group files can be linked (sent) to other TI-84
Plus CE units, and can be stored on a computer using TI Connect™ CE software.
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Ungrouping

“Ungrouping” is the act of putting copies of the variables in a Group file back into RAM. The Group file

remains intact while the variables are copied back into RAM.
1. Select [MEM] 8:Group.

2. Press[»] to UNGROUP, and select your Group file from the
listing using [+] and [4] (notice the asterisks — all Group files
reside in Archive).

e Press [ENTER]. If any of the variables in the Group file
are already in RAM, then you get a “DuplicateName”
menu of choices.

e Just as in Linking, choose 2:0verwrite to overwrite the
variable with the one from the Group file.

Notes:

e You cannot put an Archived variable into a Group file.
Unarchive it first, then make the Group file.

e Once a Group file is established, it cannot be modified,
only UNGROUPED or DELETED. Thus you cannot add
variables to a group file afterward.

e When linking to a computer, you cannot make a
group file on the computer containing a Group file
from the T1-84 Plus CE.

2: xBALLDATA
3: xPROGRAMS

1[F
2:0verwrite
3:0verwrite All
4:0mit
S:Quit

L1 LIST

Tip: Make a Group file of all your programs to prevent loss from inadvertent resets. When you add

programs to the TI-84 Plus CE that you want to keep, delete the programs Group and then

make it again.

e Itis convenient to Group everything on your handheld before resetting RAM. You can quickly

restore everything after resetting the RAM by ungrouping the file. You can then delete that group.

Deleting A Group

1. Selecting [MEM], 2:Mem Mgmt/Del, and C:Groups gives the list of Group files.

2. Press ] next to one of them to delete it. Press the appropriate choice at the “Are You Sure?” menu.

e Use [2nd] [MEM], 8:Group for Grouping and Ungrouping.

e Use [2nd] [MEM], 2:Mem Mgmt/Del, and C:Groups for viewing the sizes of and deleting Group

files.

Tip: When the archive gets full, consider putting large Group files on a computer, and then deleting

them from the TI-84 Plus CE.

©2015 Texas Instruments Incorporated 5
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Summary of Memory Management

e Two sections of memory: RAM and Archive.

e Archiving/Unarchiving moves variables.

e  Grouping/Ungrouping copies variables.

e Archived variables are unavailable for use, except for Pic & Image.

e Grouped variables are still available for use.

e You cannot put an archived variable into a group file.

e Archived variables and group files can be transferred to other calculators or a computer.

e Ungrouping leaves the group file intact.

e Rather than deleting to free up RAM, consider moving to Archive first.

e Normal Reset ([2nd][MEM] > 7:Reset > 1:AllRam > 2:Reset) leaves archived variables and
group files intact.

Memory Management Keystroke Summary

Archive/Unarchive Ungroup
e [2nd) [MEM], 2:Mem Mgmt/Del. . [MEM], 8:Group, [*] to UNGROUP.
e 1:All (or choose your variable sub-type). e [+][+] to point to the desired group file.
e [+J(4] to point to a variable. o |ENTER| to execute the ungrouping.
e |ENTER| to move a variable (note the *
toggle).
Group Deleting Variables
. [MEM], 8:Group, 1:CreateNew. o [2nd) [MEM], 2:Mem Mgmt/Del.
e Enter a group name. e 1:All (or choose your variable sub-type).
e [~]J(«] [ENTER] to select multiple variables e [+][4] to point to a variable.
(note the squares). o [DELJ, possibly “Are You Sure?” will appear.
o [»]to DONE.

ENTER| to execute the grouping.

One Final Note

On the [MEM] menu, there are two menu items, 5:Archive and 6:UnArchive. These are used in
programs so that the program can manipulate specific variables’ locations. For example, a program might
contain the statement ‘Archive L1, L2, L3, L4, L5, L6’ which will move these six lists from RAM to Archive.
You do not need to use these two commands unless you are programming.
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Activity Overview
In this activity, you will practice sending files from one TI-84 Plus graphing calculator to another. Below is
a description of how to transfer a file between calculators in the TI-84 Plus family.

Transferring Between Calculators
Step 1:
Connect a unit-to-unit link cable between the two calculators.

If using the TI-84 Plus CE, the USB port is on the right side of the calculator. If
using other TI-84 Plus calculators, the USB port is located at the top right edge.

e Firmly insert either end of the USB unit-to-unit cable into the USB port.

e Insert the other end of the cable into the other calculators USB port. |- "~ | ..
-or- SheEE SEoEs
If using the TI-84 Plus C Silver Edition, the TI-84 Plus Silver Edition, or the TI-84
Plus, the 1/O port is located at the top left edge of the graphing calculator.
e Firmly insert either end of the 1/O unit-to-unit cable into the port.

e Insert the other end of the cable into the other calculator’s I/O port.

Step 2: feceing Cocaatr

I DRECE I VE

On the Receiving calculator: el Receive
. m -.|.. > 7
*  Press (2nd] [Link] S -
ooaon Mastins..

e Right arrow to RECEIVE.
e Press [ENTER|.

The screen will display a “Waiting...” message

Step 3:

On the Sending calculator:
e Press [Link].
e Scroll down to the file type you want to
transfer. Press [ENTER].
e Scroll to the files you want, and press

ENTER| to mark each of them.
e Right Arrow to TRANSMIT, and press [ENTER].

The square mark indicating selected files appears directly under the scroll cursor. Move the
cursor up or down to see it more clearly. The receiving calculator will get the files or display
a “Duplicate Name” message. Follow the on-screen prompts.
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Activity Overview

Review the twelve screens included in this survey. Score yourself using the scale provided depending

upon your experience, and note items you have questions about. Total your score at the bottom.

1 for beginner 3 for average
2 for advanced beginner

4 for above average
5 for expert

WINDOW

NORHMAL FLOAT AUTO REAL RADIAN HP n HORMAL FLOAT AUTO REAL RADIAN HP n
I INDOW P MEMORY
Xmin=0.3
Xmax=30.3
Xscl=6.12
Ymin=27.7277696 :ZDecimal
Ymax=33. 52015456 i ZSquare
Yscl=1,158476992 BZStandard
Xres=1 12Trig
aX=.11590909090909 :ZInteger
TraceStep=.23181818181818 {ZoomStat

STAT] > CALC [STAT PLOT]

NORMAL FLOAT AUTO REAL RADIAN MP 7] NORHAL FLOAT AUTO REAL RADIAN HP ]

EDIT [¥i/Mg TESTS

jlH1-Var Stats
:2-Var Stats
:Med—-Med
:LinRea(ax+b)

:Plot2.0n
(Pl L3

:Plot3.0ff
Lt L2 L1 o
:PlotsOff
:PlotsOn

:QuadRes
:CubicRes
tQuartRes
tLinReg(a+bx)
VLnRe9

1

NORMAL FLOAT AUTO REAL RADIAN MP n

VHRS Y=VARS COLOR

tzZero

tminimum
smaximum
tintersect
tdysdx

S (x)dx

icture & Backaround..
iStatistics..

‘Table..

1String..

[FORMAT]

HORMAL FLOAT AUTO REAL RADIAN MP n HORMAL FLOAT AUTO REAL RADIAN MP n

PEEN POINTS STO BACKGROUND [ElS4cd PolarGC
JHC1rDraw
:Line(
tHorizontal

:Vertical
iTangent(
:DrawF
:Shade(
:Drawlnv
dCirclel(

Detect Asumptotes: Off
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NORMAL FLOAT AUTO REAL RADIAN MP

f

EDIT CHLC TESTS

:SetUrEditor

[TBLSET]

HORHMAL FLOAT AUTO REAL RADIAN HP u

TABLE SETUP
TblStart=0
aTbl=1

Indent: Ask

Depend: Ask

NORMAL FLOAT AUTO REAL RADIAN MP n
MATHPRINT IS {4
4

i 18]
[AT/N8 HORIZONTAL GRAPH-TABLE
FRACTION TVPE [¥F] Uned
ANSHERS: DEC FRAC-APPROX
GDTOZNDFDRNnTGRRPHﬂE YES
STATDIAGNOSTICS: [l

STAT HIZARDS: . OF |
gl g 06724713 7:35AH

nDeriv(
tfnInt(

: logBASE(

: X[
7:inPr

Total Score
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J’j} Tl Technology Exam Acceptance
TlI PROFESSIONAL DEVELOPMENT

TI-Nspire™ Technology

TI-Nspire™ CX TI-Nspire™ CX CAS
Approved for Tests TI-Nspire™ w/Touchpad TI-Nspire™ CAS w/Touchpad
TI-Nspire™ w/Clickpad TI-Nspire™ CAS w/Clickpad

SAT* ° °

AP* ° °
PSAT/NMSQT* ° °

ACT* °

International Baccalaureate L]

Praxis™ ° L

Texas STAAR® Grade 8 °

Texas STAAR® Algebra °

Graphing Technology
TI-84 Plus CE
TI-84 Plus, TI-83 Plus

SAT* ° °

AP* ° °
PSAT/NMSQT* ° °

ACT* °

International Baccalaureate °

Praxis™ ° 4

Texas STAAR® Grade 8 °

Texas STAAR® Algebra ®

* SAT and AP are registered trademarks, and SAT Reasoning Test and SAT Subject Tests are trademarks of the College
Entrance Examination Board. PSAT/NMSQT is a registered trademark of the College Entrance Examination Board and
National Merit Scholarship Corporation, neither of which were involved in the production of, nor do they endorse this
product. ACT is a registered trademark of ACT, Inc., which does not endorse this product. Policies subject to change. Visit
www.collegeboard.com and www.act.org.

©2015 Texas Instruments Incorporated 1 education.ti.com
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