Chapter 1 TI Nspire™ CAS Activity - Teacher Notes
This activity is presented in six parts as follows:

Part 1 – Restricted Domains and Piecewise Functions

Part 2 – Vertical Translations

Part 3 – Horizontal Translations

Part 4 – Translations in any direction

Part 5 – Vertical Stretches

Part 6 – Horizontal Stretches

If this is the students’ first exposure to TI-Nspire™ CAS, I would strongly recommend that you find an online resource, such as AtomicLearning.com, that has a primer for the device. In addition, you might consider giving them the full Step-by-Step document to work with as well as the Student Worksheet.

Separate notes for each part are listed below. The amount of detail done in your class may vary according to the level of your students. The Step-by-Step does not have any work on combinations of translations, reflections, and stretches, but these do come up in section 7 of the Student Worksheet. Again, you may decide to cut this part according to the needs of your students.
In most work, the quadratic function is used as the base function for transformations. However, it can be difficult to tell the difference between a vertical stretch and a horizontal compression when applied to the parabola. You may wish to discuss with students why this occurs; for example, 4x2 can be written as (2x)2. In this activity a piecewise function will be used as the base function.

Part 1 – Restricted Domains and Piecewise Functions

Students will not have seen a restricted domain, but it would help if you have used set builder notation or interval notation for domain and range. The use of the * key for domain and range in set builder notation sets up the idea of restrictions on the variable. It is recommended that you have them graph functions by hand using restricted domains at the same time. Start with one restriction such as x ≥ –4 or x ≤ 5 before moving on to a compound inequality restriction such as –2 ≤ x < 4. You will need to do some work with inequalities that include the equal sign as well as those that do include this.
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The idea of a piecewise function will be new to most students. We used to do this in grade 9, but that was dropped in the revised curriculum. There is some explanation on how to use the piecewise function template, but not on the development of the equations for each piece. You may choose to do this first and have students list the restricted domain so that they are not guessing at the expressions when they attempt to enter the function. The example coming up in the next section uses a function that produces a large letter W as the base function. The screen to the right shows a piecewise function with corners at (–2, 2), (0, –2) and (2, 4). Have students practice on this function.
Part 2 – Vertical Translations

It is strongly recommended that a new problem or a new document be started before each section. It would be a simple error on the part of students to graph the functions defined in the previous pages if you simply instructed them to add a new page. In the Step-by-Step document, a new problem is used for each section.
Defining a function in terms of a previous function is going to be new to your students. However, it is an easy concept and they should catch on quickly. 

At the end of the section, there is a screen that explains how to copy the formula for f1(x). If students are successful at this, it will save a lot of typing in the next sections. If this is deemed to be too tricky, a TI-Nspire™ CAS file entitled chapter 1 student.tns is provided. They can simply load this file is for each section.
Part 3 – Horizontal Translations

Starting with the same original function in a new problem, define f1(x) as before. New functions are again defined in terms of f1(x). In the student worksheet, your students will be describing the effect of the transformations in their own words. Be sure to check this for the correct understanding.

Part 4 – Translations in any Direction

Once students have mastered the idea of a translation in one direction, combining them should be fairly straightforward.
Part 5 – Vertical Stretches

The Step-by-Step problem does not illustrate an example of a negative factor on the stretch, but the student document does. Each of these becomes a good communication exercise.
Part 6 – Horizontal Stretches
As with the section above on vertical stretches, the Step-by-Step problem does not illustrate an example of a negative factor on the stretch, but the student document does.

