
 
 
 
 
 
 
 

TI InterActive!™   in the Classroom  

 

Sample activities for teaching and learning mathematics and science 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



 
 
 
 
 
 
 

TI InterActive!™   in the Classroom  

 

Sample activities for teaching and learning mathematics and science 

 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Tor Jan Aarstad 
 

 Paul Drijvers 
 

 Renée Gossez 
 

 Adrian Oldknow 
 

 Salvatore Regalbuto 
 

 Friedrich Tinhof 
 
 
 
 
 
 
 
 
 
 
 
 



Important notice regarding book materials 
 
T3 Europe makes no warranty, either expressed or implied, including but not limited to any implied 
warranties of merchantability and fitness for a particular purpose, regarding to any programs or book 
materials and makes such materials available solely on a “as-is” basis. In no event T3 Europe be liable 
to anyone for special, collateral, incidental, or consequential damages in connection with or arising out 
of the purchase price of this book.  Moreover, T3 Europe shall not be liable for any claim of any kind 
whatsoever against the use of these materials by any other party. 
 
Permission is hereby granted to teachers to reprint or photocopy in classroom, workshop, or seminar 
quantities the pages or sheets in this work that carry a T3 Europe copyright notice.  These pages are 
designed to be reproduced by teachers for the use in their classes, workshops, or seminars, provided 
each copy made shows the copyright notice. Such copies may not be sold, and further distribution is 
expressly prohibited. Except as authorized above, prior written permission must be obtained from T3 
Europe to reproduce or transmit this work or portions thereof in any other form or by any other 
electronic or mechanical means, including any information storage or retrieval system, unless 
expressly permitted by federal copyright law.  
 
 
T3 Europe  
Teachers Teaching with Technology™ 
 

www.t3ww.org  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright © 2004 - T3 Europe.   Except for the specific rights granted herein,  
 all rights are reserved. 
 
 
ISBN 3-934064-51-5 
 
 



Table of contents 
 
 
 
Preface  .................................................................................................................................1 
 

Rationale of the materials  ..................................................................................................3 
 
Part 1: Student units ................................................................................................ 5 
 

1.  Introduction TI InterActive!  ......................................................................................7 
 

2.    Sweet and sour  ...........................................................................................................19 
 

3. Growth  .......................................................................................................................31 
 

3.1 Linear growth  ............................................................................................................. 34 
 

3.2 Exponential growth  .................................................................................................... 35 
 

3.3 Logistic growth  ........................................................................................................... 38 
 

3.4 Comparison  ................................................................................................................. 40 
 

4. Parameter ....................................................................................................................47 
 

4.1 Shifting parabola  ........................................................................................................ 47 
 

4.2 Rotating line  ................................................................................................................ 50 
 

4.3 Line touches parabola  ................................................................................................ 53 
 

5.  Modelling a basketball throw  ...................................................................................61 
 

6.    Periodic waves  ...........................................................................................................71 
 

7.  Evapo-transpiration  ..................................................................................................77 
 

8.    Conductivity  ...............................................................................................................87 
 
Part 2: Teaching ideas ........................................................................................... 97 
 

9.  Plenary demo  .............................................................................................................99 
 

10.   Programming  ...........................................................................................................109 
 

11.  Fourier analysis  .......................................................................................................113 
 

12.   Polar curves  .............................................................................................................115 
 

13.  Course notes  .............................................................................................................119 
 
Appendix A: TI InterActive! manual for student units 7 and 8  ....................... 129 
 

Appendix B: About the authors  ......................................................................... 147 
 
 
The materials are also available on the the accompanying CD and on the website www.T3ww.org/wweurope.htm.  



 



 1

Preface 
 
 
 
 
 
 
By the end of 2002, the T3 Europe project supported the foundation of so-called T3 Interest Groups. 
T3 Europe (www.T3ww.org/wweurope.htm) is the European project ‘Teachers Teaching with 
Technology’. This project aims to help teachers integrate technology into their teaching. T3 Europe is 
funded by Texas Instruments. 
 
A ‘T3 Europe Interest Group’ is a small group of interested educators with a focus on a specific kind 
of technology. Our group considered TI InterActive! to be highly relevant and interesting software 
with fascinating potential and so we had the idea to devote one of the Interest Groups to the 
development of TI InterActive! worksheets for use in the classroom. ‘We’ means a group of six 
educators – whose biographical data are presented in appendix B − from different European countries. 
During the year 2003, the group met twice for two-day sessions to discuss the focus of our work and 
the materials under construction. The result of the work is now in your hands. Of course, the group 
was supported by others. We thank Texas Instruments and particularly Hubert Colombat and Koen 
Stulens for their help, as well as Lynda Ball for the language improvements she contributed.  
 
It goes without saying that efficient working in such an international group is far from easy. Each of us 
spoke a different language, had a different background, came from a different educational culture and 
had specific pedagogical preferences.  Looking back we can say that participation in such a group was 
an interesting and enriching experience, which led to an increased mutual understanding and to a 
convergence of ideas. As a result, we hope that the materials presented here form a coherent 
collection, which may inspire both teachers and students to discover the potential of TI InterActive! 
software for the learning of mathematics and science! 
 
 
 
 
 
         Paul Drijvers 
                   Chair  
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Rationale of the materials 
 
 
 
 
 
 
Why TI InterActive! ? 
 

Why develop teaching materials in the TI InterActive! environment? As we see it, TI InterActive! has 
several characteristics that are powerful for educational purposes. TI InterActive! integrates different 
kinds of functionality, for which one needed different software packages in the past. We mention the 
combination of text editing software (cf. Word), graphing software (cf. graphing calculators), 
computer algebra systems (cf. Derive, Maple), spreadsheet software (cf. Excel), and an Internet 
browser (cf. Internet Explorer). On the one hand TI InterActive! is the flexible integration of these 
features within one single environment, which is powerful. On the other hand, each of these software 
specific applications provides the full range of options which one would expect. For example, the text 
editing features of  TI InterActive! include importing pictures and exporting files to Word or html 
formats. The computer algebra module covers the whole range of algebraic options that are usually 
found in computer algebra systems. Spreadsheet files can be read with Excel. Furthermore,  
TI InterActive! offers a programming language and the ability to connect to data loggers such as the  
CBL 2 and CBR, as well as Texas Instruments graphing calculators. An additional advantage is that 
the TI InterActive! interface is compatible to standards set by Windows and Office software. For 
mathematical operations the commands are similar to those for graphing and symbolic handheld 
devices such as the TI-83 Plus and Voyage 200.  
 

The integration of general features such as text editing and a browser, with mathematical features for 
graphing and algebra allows TI InterActive! to be used as a learning environment for students. Tasks 
can be delivered in TI InterActive!; meanwhile, students can work on such tasks within the same 
environment, using it as their notebook, which they may hand in to be assessed by their teacher.  
 
How to use TI InterActive! ? 
 

How can we capitalize on the potentially powerful features of the TI InterActive! software 
environment? This, in fact, is the main challenge of our work. We have already indicated that  
TI InterActive! may be used as both an environment to deliver tasks, say, as the students’ textbook, 
and also as the students’ notebook. Because many teachers don’t want students to write in their 
textbooks, and because we wanted to maintain a clear distinction between the text presented to the 
students and their elaboration of it, we decided to have separated notebook files, in which the students 
work. These notebook files are the only files that need to be handed in to be evaluated by the teacher. 
In these files, students are required to present their mathematical calculations (often in the form of 
formulas, graphs and tables) and their explanations, reflections and arguments, usually in natural 
language.  
As far as ‘textbook files’ are concerned, we used the TI InterActive! hyperlink option to structure the 
materials so that students can follow their personal learning trajectory through the materials. This 
contrasts with the linear, sequential format of hardcopy materials. We hoped that this hyperlink 
organization of the texts would help students to keep track of the main issues, to get more information 
or help if needed and to advance more quickly through material if possible. 
 

For mathematical purposes, TI InterActive! acts in two ways. First, it can be used as a ‘mathematical 
assistant’ to carry out operations that students could do by themselves, but which would be time 
consuming and the source of calculation errors. Secondly, TI InterActive! is an exploration 
environment in which ‘mathematical experiments’ can be carried out. The results of such experiments 
may enhance students’ thinking and foster mathematical insight. 
 

As far as physics, chemistry and biology are concerned, TI InterActive! is used to support data 
collection with data loggers. After the experimental phase TI InterActive!’s mathematical and 
statistical features can be used for data analysis. 
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Although TI InterActive! 1.2 was recently released, we decided to use version 1.1 in order to make 
materials available to those who did not upgrade to version 1.2. However all materials can be used in 
TI InterActive! 1.2 as well. 
 
How to use this collection? 
 

This collection of materials consists of two parts. Part I contains student units, which are ready for use 
in the classroom. Each of these units is comprised of a number of TI InterActive! files which are 
connected by hyperlinks so that students can find their way through. A teacher guide is provided to 
assist the teacher with lesson preparation. The units cover a range of subjects and levels. The table of 
contents provides an overview and the teacher guides contain more detailed information. To use Part I 
materials please read the installation instructions in the introduction to Part I. 
 

Part II contains teaching ideas which are less elaborated than the Part I student units. Most of these 
ideas can be used as an inspiration source for teaching, but may need some customizing for your 
educational situation. Again, the table of contents provides an overview. Please read the introduction 
to Part II before using one of the teaching ideas. 
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Part 1: Student units 
 
 
 
 
 
 
Part 1 contains student units, which are ready for use in the classroom. Each of these units consists of 
a number of TI InterActive! files, which are connected by hyperlinks, so that students can find their 
way through. For the hyperlinks to work, however, it is necessary that all the files of one unit are in 
the same folder on disk C of the computer. The name of the folder can be found in the table of 
contents on the CD, as well as in the Teacher guides files. 
 
There are two ways to install a unit into the right folder. The first way is to use the executable zip files, 
which can be recognized by the extension ‘exe’. If you double-click on such a file, all the files of the 
corresponding unit will be installed in the folder with the correct name. This is the easiest way to 
install a unit. However, some systems don’t allow for downloading executable files. In that case, the 
second way of installing is to download the ‘ordinary’ zip files, which can be recognized by the 
extension ‘zip’. Each of the zip files then needs to be extracted into the folder. The user has to define 
the folder name according to the name provided in the table of contents. 
 
After installation, we recommend that the teacher reads the ‘Teacher Guide’ in the specified folder. 
This is a Word document, which aims to explain the main ideas of the unit, and to make the teacher’s 
preparation as efficient as possible. For the student, the starting point is the TI InterActive! notebook 
file in the folder. This notebook file contains hyperlinks to the task files and other materials. It is the 
student’s notebook, which is the file to hand in. The other files of the unit ideally are not changed by 
the student. Of course, students can copy expressions, graphs or text from ‘textbook files’ into their 
personal notebook files. Units 3 and 4 are exceptions in the sense that these have an overarching 
starting file, which links to different subunits, with a subfolder and a notebook file for each of the 
subunits. 
 
There are different kinds of textbook files, such as ‘Main Task’, ‘Help’, ‘Hint’, ‘Control Task’, 
‘Additional Task’ and ‘Solution’ files. The teacher should decide if a hyperlink to the ‘Solution’ file is 
appropriate. Eventually, it may be deleted. Unit 3 also contains video animation files which can be 
recognized by the extension smc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 6

 
 



 7

1.  Introduction TI InterActive! 
 
 
 
 
 
 
___________________________________________________teacher guide_________ 
 
Goal of the task 
 

The goal of this unit is to help students become familiar with the TI InterActive! environment. They 
should learn to find their way in this software package and be able to use the built-in help features to 
use the program independent of the teacher. 

The unit is split up into five main tasks:  

A TI InterActive! as a word processor 
 

B TI InterActive! as a calculator 
 

C TI InterActive! as a graphing environment 
 

D TI InterActive! as an algebra environment 
 

E TI InterActive! as a function investigator 

A solution file is provided. If the teacher wants to restrict students’ access to the solution file then the 
hyperlinks need to be removed. 
 

Target group and required time 
There is no clearly defined target group for this unit, however the main tasks A and B, parts of C and 
the first part of D are recommended for ninth grade and the second part of D and E  for grade 10.  
Each of the tasks requires about one lesson in the computer lab. 
 
Preliminary TI InterActive! skills 
Students do not need any skills in using TII (TI InterActive!), but basic skills in using Windows 
applications are useful. 
 
Preliminary mathematical skills 
The required preliminary mathematical knowledge is minimal in tasks A and B. For task C, the 
students should be familiar with quadratic formulas and parabolas. In task D, the general solution of a 
quadratic equation appears, as well as some more advanced algebraic procedures. For task E 
differentiation is used although this part of the unit can be skipped easily. 
 
File organization 
The task consists of the following linked TII files: 
 

- IntroNotebook.tii: This file is the starting point, containing hyperlinks to other files and also 
the file in which students record solutions.  

 

- IntroMainTaskA.tii: the file containing main task A. 
 

- IntroMainTaskB.tii: the file containing main task B. 
 

- IntroMainTaskC.tii: the file containing main task C. 
 

- IntroMainTaskD.tii: the file containing main task D. 
 

- IntroMainTaskE.tii: the file containing main task E. 
 

- IntroSolution.tii: contains the solutions. 
 

The hyperlinks only work if files are installed in the map c:\TII\Intro. 
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Classroom organisation 
We suggest a short introduction to TII of about 10 minutes where students are shown some important 
and impressive features of the software. The general structure of the menu bars may also be explained.   
 

Students can then work through the tasks. We recommend some plenary summaries, demonstrations 
and student presentations to guarantee a kind of convergence of machine techniques and to discuss 
interesting findings.  
 
Technical hints 
 

Students start by opening the notebook file in TII. They then open the main task in a separate window, 
using the hyperlink. In fact, two versions of TII are now activated. By means of a right mouse click in 
the Windows menu bar, the option ‘Cascade Windows’ offers opportunities for switching easily 
between the files. However, if the same hyperlink is used twice, two versions of the same file will be 
opened.  This may be a source of confusion and therefore requires some attention by the teacher. 
 

Because TII only supports absolute hyperlinks and not relative links, the links need to be adjusted after 
installation of the files, for example on the school network. 
 
Didactical suggestions 
While the students are working, alone or in pairs, we recommend that teachers ask  them to carefully 
observe the result obtained.  For example, the teacher could ask students if they understand the TII 
output, if the output could have been found in another way, or if the answer makes sense.  
 

The students may try to skip the questions that address explanations of the TII output, so it is up to the 
teacher to stress the importance of the interpretative skills. 
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1.1  Main task A: TI InterActive! as a word processor 
 
_________________________________________________________intro________ 
 
TI InterActive! can be used as a word processor. In this main task you will learn to use it as such. 
  
_________________________________________________________task________ 
 
The top of the TI screen looks like this: 
 

 
 
The first row is the toolbar, which may look familiar to you. 
The second row contains file management icons and the third row is for formatting the text. 
Finally, the fourth row contains the TI InterActive! icons. 
 
A1. Type in your notebook file: Task A1. Then add a few words. Make some of them bold, and others italic. 

Choose various fonts and colours to practice using the toolbar. 
 
A2.  Of course, one can copy texts. Copy the text of this sentence into your the notebook file. 
 

A file can be saved with File Save or with .  
File Save As should be used if the file is to be assigned a different name.  
 
A3.  Save your notebook file with a new name, which includes your first name (e.g. paul.tii), on a diskette.  
 
Insert Page Break or Ctrl-Enter generates a page break.  
 
A4. Add a page break in your notebook file to separate your previous answers from the next one. 
 

The  icon gives access to the Help menu.  
 
A5. Open the Help menu. Find the item 'Copying Document'. Copy the first line of this help text into your 

notebook file at the start of the new page. 
 
A6. Produce  the text below in your notebook file in an efficient way, making use of the TI InterActive! word 

processing options. 
 
This text is no more than a simple word processing exercise. This  
text is no more than a simple word processing exercise. This text  
is no more than a simple word processing exercise. This text is  
no more than a simple word processing exercise. This text is no  
more than a simple word processing exercise. This text is no more  
than a simple word processing exercise. This text is no more than  
a simple word processing exercise. This text is no more than a  
imple word processing exercise. This text is no more than a simple  
word processing exercise. This text is no more than a simple word  
processing exercise. This text is no more than a simple word processing  
exercise. This text is no more than a simple word processing exercise.  
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1.2  Main task B: TI InterActive! as a calculator 
 
_________________________________________________________intro________ 
 
TI InterActive! is a perfect mathematical assistant. One of the first mathematical features that you might want to 
use is the regular calculation feature. Keep in mind that TI InterActive! calculates exact as well as approximate 
results! Furthermore, big numbers are no longer a problem. 
_________________________________________________________task________ 
 
If you want to use TI InterActive! as a calculator, you need to open the Math Palette. 

B1.  Open the Math Palette by pressing . Move the Palette so that you can read this text. 
 
Two things happened simultaneously. First, you see a rectangle around your cursor. This is the Math Box, where 
you can enter your calculation. It will also contain the result. Second, you see the Math Palette, which looks 
somewhat like an ordinary calculator. You use it for entering numbers, and later formulas and commands. The 
Math Palette can be moved to any convenient position on your screen. 
 

 
 
The Input and Output fields on the lower side of the palette allow you to control the input and output styles.  
The More field gives access to advanced settings.   
You can close both the Math Box and the Math Palette with Esc. 
 
B2.  Just for practise: close the Math Box and Palette, and then open it again. 
 
B3.  Enter in your notebook file: Task B3.      
 Then open a Math Box and enter: 11^2. Finish with Enter.   
 
You see that the square sign is represented nicely, and that the answer appears immediately in red.  
A new Math Box is opened automatically, and the Math Palette is still there. 
The Math Palette contains a button with ANS on it. This stands for the answer of the last calculation.  
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B4.  Enter in the open Math Box: ans .  
 Verify the calculation that was carried out by TI InterActive!.  
 
B5. Calculate 1112, 11112, 111112. Nice pattern, isn't it? 
 
If you want to get rid of a previously made Math Box, just click on it and press the Del button or the Backspace 
on your keyboard. 
 
Fractions can be done as well. A fraction such as 1/3 can be entered like exactly this way in a Math Box. 

Another option is to start with the fraction bar by pressing    in the Math Palette. 
 
B6.  Open a Math Box in your notebook file and enter: 1/3 + 1/5. 

Verify the answer by hand! 
 
The answer is a fraction again. If you want a decimal answer, you can use the command approx, which is short 
for approximate.  
 
B7. Enter in a Math Box: approx(ANS). 
 
If an approximation with more decimals is required, one can change the settings.   
 

B8. Press the Mode Settings icon  in the mathematics toolbar. Set the number of digits toFixed 12 in the 
Display Digits field and click OK. Open a new Math Box and enter: approx(1/3+1/5). What is the result of 
changing the Mode Settings? 

 
B9.  Calculate 1/3+0.5.  

Explain why you get a decimal answer without using approx.  
 
In a calculation, the position of parentheses may determine the results. Be wary of this! 
 
B10.  Open a Math Box. You can also use Ctrl-M for that. 

  Calculate 1+2/3*4.  
   How did TI InterActive! find the result? 
 
B11.  Double-click on 1+2/3*4 in the Math Box and change it into 1+2/(3*4). 
   Explain the difference in the outcome. 
 
B12.  Insert parentheses in 1+2/3*4 so that the result is 4. 
   Change the position of the parentheses in order to get two different results. 
 
You may know about factorials.  For example, 10! ('10 factorial') is defined as 1*2*3*4*5*6*7*8*9*10. 
 
B13.  Calculate both 10! and 1*2*3*4*5*6*7*8*9*10. You should get the same result. 
 
B14.  Factorize the answer with factor(ANS). You can either type in the word factor, or find it in the Math      
   Algebra menu of the Math Palette.  

  Explain the two factors 5. 
 
B15.  Calculate 25! How many times does the factor 5 appear?  
 
B16.  Calculate a bigger factorial number, factorize it and explain the numbers of times the factor 5 is   
    present. 
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Summary 
For calculations you have to open a Math Box, which can be done with Ctrl-M or  . 
The Math Box can be moved, deleted or edited. Commands can be typed in directly or picked from the Math 
Palette Menus.  
 
We finish task B with two additional assignments. 
 
B17.  Carry out the following calculation by double-clicking on it and changing the 'Hide output' setting in  
    the Math Palette:  

6 - -1 - 23
-5
4

 + 8
9 - 7

 
 

B18. Try to find out a calculation yourself which contains each of the digits 1, 2, 3, ..., 9 once and not more  
   than once. Have one of your colleagues carry out the calculation. The answer should be an integer  
   value. 
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1.3  Main task C: TI InterActive! as a graphing environment  
 
_________________________________________________________intro________ 
 
TI InterActive! can be used as a graphing environment. It draws all graphs for you, in a fast and accurate way 
and in the colours you choose. Setting an appropriate viewing window is important for getting a good view of 
the graph. 
_________________________________________________________task________ 
 
Before we can graph a function, it first needs to be defined. You can do this with the command Define. 
 

C1. In your notebook file open a Math Box with . and enter define f ⎛⎝x⎞⎠  = 3x  - x . 
 

The icon  gives access to the Graphing window.   
 

C2.  Press  .  
 
Two windows pop up, a Functions window which contains the functions to be graphed, and a Graph window, 
where the graphs will appear. 
 
C3. Enter f(x) for y1(x) in the Functions window . Immediately, the graph appears. 
  
The viewing window is indicated by the numbers in the margin of the graph. You can either change these  
 

dimensions directly, or in the  window.  
 
C4.  Change the viewing window to [-2, 2] by [-3, 3]. 
 

C5.  Press  in the Graph window. As a result, the Functions window is closed and the graph is copied into 
your notebook document. If you click on the graph window in the notebook file, you can change the 
dimensions of its appearance. 

 
C6.  Re-open the graph window by means of a double click. 
 Enter a second function x - 1 in y2. This graph appears immediately as well. 
 
As you see in the picture below, you can define a function in the Home screen and refer to it in the Functions 
window, as was done for the function f. A second option is to enter the formula directly into the Functions 
window, as you did for function y2. You can choose the colour and the thickness of the graph. By means of 
ticking the box, you can activate or de-activate the function. 
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C7.  Click on the colour to the left of y2 and choose a colour that you like. Click on the line to the left of y2 to 
  change the style of drawing. Copy the graph into your notebook file. 
 
Your graph might look like this, for example: 

-2 -1 1 2

-3

-2

-1

1

2

3

 
In the Graph window you see several buttons and options: 
 

The first line offers options such as Zoom for changing the view of the graph and Calculate for calculating 
intersection points, zeros and extreme values.  
 

The second menu bar offers icons, such as the  icon for animated drawing of  graphs and the  symbol 
palette for entering expressions. 
 
The third menu bar offers icons for calculations in the graph and window settings. 
 

The fourth line contains the main buttons  , ,  and  
 

. 
 

The  button allows for tracing the curve to see the coordinates of the cursor position. 
 
C8. Re-open the graph and use Trace to approximate the coordinates of the intersection points. You can use the 
 arrows in the Trace Value window to move the cursor. Use Close to end tracing. 
 

C9.  Click on . This opens the Calculate Intersection window. Move the black cross towards one of the 
intersection points and choose Calculate in the Calculate Intersection window. 
Write down the coordinates of the first intersection point. Do the same for the second and the third points.  

 
C10. Verify that (1, 0) is the coordinate of an exact intersection point by calculating f(1) and y2(1) in the    
   notebook file.  
 
C11. Enter y1(x) - y2(x) as a third function in the Functions window.   Explain why the graph of y3 intersects 
   the horizontal axis for the same values of x for which y1 and y2 intersect. 
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Summary 
For graphing you have to open the Fucntions window and the Graph window by clicking on . 
You can scale the viewing window by setting the dimensions, either by entering the endpoints for x and y 
 

directly or by using  . 
 
We finish task C with three additional assignments. 
 
C12.  Define a function f: define f ⎛⎝x⎞⎠  = -2⋅x² - 2⋅x + 12 Draw the graph of  f and find the coordinates of the  
    zeros and the maximum. 
 

C13.  Entery1⎛⎝x⎞⎠  := x² + 1  in the Functions window.  The Symbol Pallette  can be used to enter the  
    square root sign. Graph y2(x):=x and y3(x):=-x. Why do the lines seem to touch the curved graph? 
 
C14.  Enter 

4x  + b⋅
2x  + 1 | b = ⎧⎪⎨⎪⎩

-4, -3, -2, -1, 0, 1, 2, 3, 4⎫⎪⎬⎪⎭
 as function y1 in the Functions window:  

   Using this instruction,  the values -4, 03, ..., 4 are substututed into b. This leads to a 'sheaf'  of graphs. 
          Find an appropriate viewing window for this sheaf. 
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1.4  Main task D: TI InterActive! as an algebra environment 
 
_________________________________________________________intro________ 
 
In contrast to many graphing software packages, TI InterActive! also has algebraic features. It can rewrite 
algebraic expressions, solve equations and remove the calculational drudgery of algebra. It remains important, 
though, that you are fully aware of your problem solving strategies.  
_________________________________________________________task________ 
 
In Main Task A you used Math Boxes to carry out numerical calulations. In the same Math Boxes you can enter 
algebraic calculations. The Math Palette menus provide the commands.  
 

D1. In your notebook file open a Math Box with . and enter a + a.  
 TI InterActive! automatically simplifies this as 2a. 
  
D2.  Enter a*b*c*a*b/c.  
 Is the answer correct for all values of a, b and c? 
 
D3. Enter x²  . 
 Also enter x²  | x > 0  and x²  | x < 0 .  
 The vertical bar | is the 'wherein-bar' or the 'with-bar'. It is a means to indicate a condition. 
 
D4. The wherein-bar can be used for substitution. Enter for example: 
 

3x  | x = 2 
 

3x  | x = y  
 

3x  | x = monkey  
 

3x  | x = a + 1  
 
D5. You probably know that 

2a  + 2⋅a⋅b + 2b  can be written as 
2

⎛⎝a + b⎞⎠ . 
 Enter 

2a  + 2⋅a⋅b + 2b .  Nothing happens, as TI InterActive! does not know which of the two forms is the most 
simple for you. 

 
If you want to get the second form in assignment D5, 
you need to use the factor command. There are two ways 
of entering this command; either just type it in, or select 
it from the Math Algebra-menu in the Math Palette. In 
this case, you first click on the Math button in the Math 
Palette to enter the menu for mathematical calculations. 
Then choose Algebra, and click on the Factor command 
in the pop-up menu. This method has the advantage of 
offering help concerning the syntax. In the last line of the 
Math Palette you see Factor(expr [,Var]), indicating that 
Factor should be followed by an expression between 
parentheses, with an optional  comma and name of a 
variable.  
 
D6. Enter factor⎛⎝a² + 2⋅a⋅b + b²⎞⎠ . Mind the 

multiplication sign * between a and b.  
 
If you do not enter the multiplication sign * between a 
and b, TI InterActive! will interpret ab as one variable 
name. 
 
D7. Verify that factor⎛⎝a² + ab + b²⎞⎠  does not give the 

same result as above. 
 
 



 17

D8. In some cases, you should add the variable to the factor command. For example, try: 
 

 factor⎛⎝x² - 2⎞⎠  
 factor⎛⎝x² - 2, x⎞⎠  
 factor⎛⎝x² - 2.0, x⎞⎠  
 factor⎛⎝x² + y² - 2⋅ y + 1, x⎞⎠  
 factor⎛⎝x² + y² - 2⋅ y + 1, y⎞⎠  
 
To do the opposite and expand the brackets, use the expand command. Like the factor command, it can be 
entered as such, or picked from the Math Algebra menu in the Math Palette. 
 
D9.  Enter in a Math Box: expand⎛⎝⎛⎝a + b⎞⎠²⎞⎠ .    
 Mind the parentheses!  
 
D10.  Expand the parentheses in 

10
⎛⎝a + b⎞⎠ .  

 
D11. Factor the answer of the previous assignment.  
 
D12.  Find a value of a so that 

3
⎛⎝x - a⎞⎠  equals  

3x  - 12⋅
2x  + 48⋅x - 64 .  

 
TI InterActive! can solve equations. The command, Solve, can be found in the Math Algebra menu of the Math 
Palette. You can also type in the word  Solve using your keyboard. The syntax for solving an equation  is 
solve(equation, unknown). 
 
D13.  Enter in a Math Box: solve⎛

⎜⎜⎝
2x  = 5, x⎞⎠ . 

  Approximate the solutions.  
   What happens if you enter solve⎛

⎜⎜⎝
2x  = 5.0, x⎞⎠ ? 

 
D14.  Solve the generic quadratic equation a⋅x² + b⋅x + c = 0. 
   Do you recognize the solution? 
   What happens if you solve the equation with respect to a instead of x? 
 
 
 
 
 
 
Summary 
 
Important algebraic features of the TI InterActive! algebra module are: 
 

-  the automatic simplification that occurs in the Math Box, 
-  the commands factor and expand, which can be typed in or selected from the Math Algebra menu in the  Math 
 Palette, 
-  substitution, which is done with the 'wherein-bar' | , 
- the solve command for solving equations. The syntax is solve(equation, unknown). 

 
Two additional assignments end this task. 

 

D15. Enter 

2
3

⋅a + 2⋅b

a + 3⋅b
 and explain the simplified form.  

   
D16.  In task C you defined the functions f(x) and y2(x): 
   define f ⎛⎝x⎞⎠  = 3x  - x  
   define y2⎛⎝x⎞⎠  = x - 1 
 

   You found theintersection of  the two graphs.  
   Verify the results you found with a solve command: solve⎛⎝ f ⎛⎝x⎞⎠  = y2⎛⎝x⎞⎠ , x⎞⎠ .  
   Approximate the solutions. 
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1.5  Main task E: TI InterActive! as a function investigator  
 
_________________________________________________________intro________ 
 
In Main Tasks A - D, you learned several TI InterActive! techniques. In this final part of the introductory unit, 
you will combine these techniques and apply them to investigate a function. 
_________________________________________________________task________ 
 

In this task you will investigate the function f with define f ⎛⎝x⎞⎠  = 4⋅
2x  + 7⋅x

8⋅x - 2
 .  

 
 
E1. Enter the function in your notebook file. 
  
E2. Select an appropriate viewing window and copy the graph into your notebook file. 
 
E3. Calculate the exaxt coordinates of the zeros of f, as well as their approximate values. Verify your answers in 

the graph. 
 
E4. Factor the formula of f(x). In factorized form you can recognize the zeroes as well. Explain how. 
 
E5. The factorized form of f(x) also reveals the vertical asymptote. Give the equation of this asymptote. How did 

you find it? 
 
E6. Expand the formula of f(x). In the expanded form, you can recognize the linear function, which represents 

the second asymptote of the graph of f. Explain how y ou can recognise the asymptote and add this 
asymptote to the graph. 

 
E7.  If we want to calculate the extreme values of f, we should find the derivative of f. 
 Select the derivative command from the Math Calculus menu of the Math Palette.  
 Complete the command as derivative(f(x),x). 
 
E8. Find the values of x for which the derivative is equal to zero, and calculate the exact and approximate 

coordinates of the extrema. 
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- Notebook file: Starting file for the student. The student is supposed to insert his or her 
answers to the various parts of the exercise in this file.  

 

- Main Task file, part A: Introductory file, describing the first part of the task. 
 

- Main Task file, part B: Contains the second and principal part of the task. 
 

- Help 1 and Help 2 files: Contains some technical help to perform some of the required 
tasks for Main task A. 

 

- Hint 1 file: Contains suggestions that could be useful to the student who does not know 
how to solve some of the questions from Main task A. 

 

- Hint 2 to Hint 4 files:  Contains suggestions that could be useful to the student who does 
not know how to solve some of the questions from Main task B. 

 

- Additional Task file: Contains an additional task for the brighter or faster student. 
 

- Hint 5 file: Mathematical help to perform the additional task. 
 

- Control Task file: Contains a control question to evaluate the understanding of some of the 
suggestions made in Hint 4 file. 

 

- Solution file: Contains a possible solution for each of the exercises proposed in Main 
Tasks A and B, in the Additional Task and in the Control Task file. Ideally, the teacher 
should delete the link that exists from the Start file to the Solution file before the students 
start to work! 

 

The hyperlinks only work if the files are installed in the map c:\TII\SweetandSour. 
 
Technical hints 
 

Students start by opening the notebook file in TII. It is recommended that the main task is opened in a 
separate window so that two versions of TII are activated. By means of a right mouse click in the 
Windows menu bar the option ‘Windows Cascade’ offers opportunities for switching easily between 
the files. However, if the same hyperlink is used twice two versions of the same file will be opened!  
This may be a source of confusion and therefore requires some attention by the teacher. 
 

As TII only supports absolute hyperlinks and no relative links, the links need to be adjusted after 
installation of the files, for example on the school network. 
 
Classroom organisation 
 

The students work either individually or in pairs on computers during normal mathematics classes or 
at any other time. The above files are organized and detailed in such a way that students should be able 
to work without the presence of their mathematics teacher. 
  
Didactical suggestions 
 

We tried out this unit with students in 11th grade. For technical reasons related to the 
poor state of the computers in the school, the students worked alone or in groups of 
two or three at home.  Though all of the students were beginners with TI InterActive!, 
none of them encountered technical difficulties related to the use of the software 
itself. 
 

On the contrary, none of the students was able to generate the simultaneous movements of the mouth 
and chin of Sweet and Sour  with only one slider bar. Most of them succeeded with two slider bars, but 
this was not the goal of this part of the task.  This probably means that the students did not entirely 
grasp the concept of function. 

A few students even have had problems in choosing an adequate function to represent the mouth and 
in limiting the function representing the mouth to a certain interval. 

The additional task was partially successful in the sense that everybody obtained the linear part of the 
hat, but the portion of hyperbola did not look as it should have.  
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2.1  Main task A  
 
_________________________________________________________intro________ 
 
The main task consists of two parts, part A and part B, in which  you will use, among other features, the: 
 

 - graphing tool of TI InterActive! 
 - stat plot tool 
 - slider bars 
 - definition of piecewise functions. 
 

If you do not feel familiar with one of the above options or if you do not know the syntax to be used for 
piecewise functions, feel free to consult the help topics provided in this document or use the TI InterActive! 
 

Help   button. 
 

The mathematical skills you  need concern: 
 

 - elementary functions and their graphs 
 - translating and stretching curves 
 - tangent lines to curves 
 

Some mathematical hints are also provided in this document.  
 

Try to be imaginative, and success ! 
_________________________________________________________task________ 
 
a.  The neutral face 
 

 Sketch a small face similar to the one in the following figure using the drawing tool for the circle, mouth   
 and hat, and  the stat plot tool for the eyes. 
            Help 1 

 
 

             
 
 
 
 
 

b.  Sweet changes into Sour 
 

 Sketch a face similar to the one in the preceding figure whose mouth shape varies by means of a slider bar, 
 from "smile" to "sad" as illustrated below.  
 Help 2              

            Hint 1 
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2.2  Main task B 
 
_________________________________________________________task________ 
 
a.  Once more the neutral face 
 

 Sketch a small face, similar to the one of the figure below, using:  
  - two functions to draw the circle,  
  - the drawing tool for the hat and the mouth  
  - the Stat Plot tool for the eyes. 
            Hint 2  

 
b.  Sweet changes into Sour 
 

 Sketch a face similar to the one in the preceding figure, but this time with a chin becoming longer and longer   
 by means of a slider bar.             
            Hint 3  

  
 

 
c.  Using only one slider, sketch Sweet and Sour in such a way that the movements of the chin of Sour 
 correspond simultaneously to a variation of the mouth, as indicated on the following figures.   
             Hint 4 
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2.3  Control task   
_________________________________________________________task________ 
 
Elvis Pompilio has created a nice tiny hat for our friend ...  
Here it is: 

 
a.  Sketch the same face as in Task B, delete the green hat (you double-click on 
 the segment then delete it and do the same for the green circle).  
 Using Stat Plots, create the tiny hat knowing that it is situated on the upper 
 semi-circle of the face and that the angle (x,b) is equal to 1 radian. 
 
b.  Put a parameter in the hat's coordinates in such a way that the hat moves from its initial angular position of 1 
 radian to an angular position of a quarter of a radian when you slide the button into the slider bar controlling   
 the mouth and chin of Sweet&Sour. 

 

      
 

 
2.4  Additional task 
_________________________________________________________task________ 
 
Elvis Pompilio has created a nice hat for our friend ...  
 
Here it is. 
 
Sketch the same face as in Task B but delete the green hat (double click on 
the segment then delete it and do the same for the green circle).  
Using well chosen functions, try to create the same type of hat for our fellow! 
 
                  Hint 5 
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2.5  Hints  
________________________________________________________hint 1_________ 
 
Let us consider three functions defined the following way: 
 
define f ⎛⎝x⎞⎠  = x - 1   define g⎛⎝x⎞⎠  = k ⋅ x - 1    define h⎛⎝x⎞⎠  = k ⋅x - 1   
 
In the figure below, the graph of f is the black curve (half a parabola). 
 
Using a slider to change the values of k, you can observe the effect of these changes on the green graph of g and 
the blue graph of h. 
 
We have  g⎛⎝x⎞⎠  = k ⋅ f ⎛⎝x⎞⎠ .  
 
From this result we know that the green curve can be obtained by  
stretching the black one in the direction Oy, axes Ox, factor k.  
The effect of this transformation is just a change in the opening of  
the half parabola. 
 
We have  h⎛⎝x⎞⎠  = f ⎛⎝k ⋅x⎞⎠ .  
Hence the blue curve can be obtained by stretching the black one  

according to direction  Ox, axes Oy, factor 1
k

 The effect of this 

transformation is not only a change in the opening but the 
intersection point with Ox also changes. 
 
Can you explain what happens when k is equal to zero or equal to one ? 
  
Another way of transforming the graph of f would be to add k to f(x) or replace x by x+k inside the algebraïc 
expression for f(x) ...  
 
Do you think that this is the type of transformation we need here to change the shape of the mouth of   
Sweet and Sour ? 
 
 
________________________________________________________hint 2_________ 
 

Drawing a circle with given center and radius 
 
The equation of the circle with center ⎛⎝0, 0⎞⎠ and radius r is  x² + y² = r² .  
 
This circle is the union of the graphs of two functions whose analytic expressions are obtained by solving the 
preceeding equation with respect to y.  

 
solve⎛⎜⎜⎝

2x  + 2y  = 2r , y⎞⎠

y = -
2r  - 2x  and 2r  - 2x  ≥ 0 or y = 

2r  - 2x  and 2r  - 2x  ≥ 0  
 
The equation of the circle with center ⎛

⎜⎜⎝
x0, y0⎞⎠   and radius r is  ⎛

⎜⎜⎝
x - x0⎞⎠

² + ⎛
⎜⎜⎝

y - y0⎞⎠
² = r² .  

This circle is the union of the graphs of two functions whose analytic expressions are given by   
 

y1⎛⎝x⎞⎠  := y0 + r² - ⎛
⎜⎜⎝
x - x0⎞⎠

²  and  y2⎛⎝x⎞⎠  := y0 - r² - ⎛
⎜⎜⎝
x - x0⎞⎠

² .   
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________________________________________________________hint 3_________ 
 
Hint 3.1   
 

define f ⎛⎝x⎞⎠  = 16 - ⎛⎝5 - x⎞⎠²    

The graph of this function is half a circle with center ⎛⎝5, 0⎞⎠ and radius.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hint 3.2 
 

Let us introduce a parameter k varying from 0.2 to 5 and consider the function g⎛⎝x⎞⎠  := k ⋅ 16 - ⎛⎝x - 5⎞⎠²  and its 
graph. Use the slider bar to see the effect on the initial circle when k is varied. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
The half circle is stretched in the direction of Oy, the axes of the stretching is Ox and the factor is k. The circle is 
transformed into an ellipse whose intersection points with Ox are fixed. 
 

Remark: The maximum value of k is too big with respect to the chosen window giving the impression that the 
ellipse is getting "open". 
 
Hint 3.3  
 

Now observe what is happening if you move the slider bar. 
 
The graph appearing in the figure above is the graph of k ⋅ f ⎛⎝x⎞⎠  but 
the parameter k takes negative values (right click on the slider bar, 
choose open/activate to see the new domain of k). 
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Hint 3.4 
 

What happens if the semi-circle does not cut the Ox axes? 
Explain your answer using the following figure and the corresponding slider bar. 
 

 
 
Hint 3.5 
 

And now, explain what you observe in the figure below. 
Is the equation of this curve the equation of an ellipse or a circle? 
 

 
 

________________________________________________________hint 4_________ 
 
Using only one slider would require that the parameter generating the movements of the chin would depend on 
(be a function of) the parameter generating the variations of the mouth.   
        

                                         
 
To make the preceding figures, the parameter m that was chosen for the mouth is strictly negative and decreasing 
when Sour is sad and getting sadder and sadder. 
 

The parameter ch generating the movements of the chin had to be greater than 1 and increasing to assure that the 
chin became longer and longer and to keep the right concavity. 
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So, in the preceding figures, the problem was to find a function ch of m that would be positive, greater than 1, 
increasing when m was negative and decreasing and that would not increase too rapidly in order to avoid the chin 
"opening" itself. 
 

In the following figures, you see some of the misadventures that would have happened to Sour if one had not 
chosen the right function ch(m): 
 
 ch (m) is not greater than 1 .                                                 Here ch(m) increases too quickly. 
 
 
 
 
 
 
 
 
 
    
 Here ch(m) is not positive ! 
 
 
 
 
 
  
 
   
  
 
 
How can you find the function that fits this case ?  
 
First of all, do not look for a sophisticated function. You know a lot of rather elementary functions among which 
you will find what you are looking for: polynomial functions of degrees one to four, the homographic function, 
the absolute value and the square root.  
 
Use TI InterActive! to graph the function you have chosen for ch(m) (if these are the names of your parameters) 
and check that this function corresponds to the one you are looking for. 
 
 
________________________________________________________hint 5_________ 
      
a.  The hat contains a segment which is tangent to the face at the point T,  
 abscissa 1 and positive ordinate. 
 

 It is easy to determine the equation y = c⋅x + d  of a line which is 
 tangent to the upper semi-circle at T.  
 

 To obtain a segment instead of a line, it suffices to limit the graph of  
 c⋅x + d  making use of piecewise functions. 
 

b.  The hat contains a portion of curve (equation ny q
x

= +  ) that is 

 tangent to the preceding segment at T. 
 
 You know different techniques to find n and q in such a way that the graphs of f ⎛⎝x⎞⎠  = c⋅x + d  

 and g⎛⎝x⎞⎠  = n
x

 + q  are tangent at one given point: 

 - Express that the two curves intersect each other into the double point T or 
 - Express that the graph of g(x) goes through point T and that the slope of  the tangent at T is the right 
  one (using derivatives). 
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2.6  TI InterActive! help 
 
________________________________________________________help 1________ 
 
a.  Drawing on a graph in a Graph Window 
 
To draw a line using two points, a segment, a circle or a tangent line without needing equations and without 
affecting any already graphed function use the Draw menu or the corresponding toolbar buttons   
 

,  ,  ,  , ...... 
Example: 
 

In one Graph Window produce graphs of the function f ⎛⎝x⎞⎠  = x²  , the circle with center (1, 1) radius 2, the line 
through points (2, 1) and (-2, 3) and the tangent line to the graph of  f in its point of abscissa -2. 
To see how this was done, double-click on the figure below, then on the circle, line or tangent line 
Remark: This was also supposed to be a circle! Do you understand why it is not ? 
 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
b.  Drawing several points in a Graph Window. 
 
Assume that you want to draw the points with coordinates  (-1, 1), (2,5), (3,-2),(0,5): 
 

· In a Functions Window click on the Stat Plots tab. 
· On the first line insert the abscissas using braces and commas : {-1,2,3,0}. 
· On the second line, insert the ordinates in the same order : {1,5,-2,5}. 

 
Again, to see how this was done, double-click on the figure below and click on the Stat Plots tab in the Functions  
Window. 
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________________________________________________________help 2________ 
 
a.  Piecewise functions 
 
 

The function  
3

( ) :
2

x
f x

x
+⎧

= ⎨
⎩

    
0 or 5

0  and 5
x x

x x
< >
≤ ≤

  will be defined using the syntax  

 

when( 0 or 5, 3, 2 )x x x x< > + . 
 
The function {( ) : 3 0f x x x= + >   without any other alternative, will be defined using the syntax   
 

when( 0, 3)x x< + . 
 
Click on the figure below to see how this was done. 
 

 
 
 
 
b.  Using a slider 
 

Consider the function ( ) : 2f x x m= ⋅ +  where m is a parameter taking  values between  –4 and 10 with step 
2m∆ = . 

 
With TI InterActive! it is possible to illustrate the corresponding variations of the graph of  f : 
 

First click on the button    of the  TII toolbar. Fill in the following fields: 
  

· Variable name: Enter the name of the parameter, in this case, m, 
· Initial value: Default value given to m, 
· Choose the minimum and maximum values allowed for m, 
· Step amount: Step ±   ∆m  will be used if one clicks on the arrows of the slider, 
· Page amount: Step  width that will be used to increment or decrement m if you click anywhere in a 
 blank area between an arrow and the slider bar. 
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Below you see the graph of f. Use the slider to investigate the effect of varying the parameter m. 
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