TI-Nspire
Introduction to Functions
Aim
To provide an overview of using functions on the calculator, and of using the
calculator to explore functions.

Calculator objectives
By the end of this unit, you should be able to:
• build a function machine
• define a function
• sketch a function
• use the function table
• find the intersection point(s) of two functions
• restrict the domain of a function
• use sliders to explore functions
• use points and tangents to explore the gradient of a funtion

Contents
Functions – algebraic and geometric representation
Transformations of functions
Composite, inverse, even and odd, reciprocal and periodic functions
Increasing and decreasing functions
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Function machines
Use the TI-Nspire’s ability to evaluate expressions in a G&G page.
1.

Open a new G&G page in Plane Geometry
View.
Draw a rectangle and place inside the
rectangle, using the text tool, an expression,
such as shown. This will be the function
machine.
Place a value (the input) to the left of the
rectangle.

2.

Press b, 1:Actions, 8:Calculate. Select the
expression and then the number as the value of
the variable. Move to the right-hand side of the
rectangle and press [Enter] to drop the ‘output’.

3.

Change the value of the input. The output
changes automatically.

Exercise:
1.

Change your function machine to have two (or more) parts to it (composite
functions)
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Defining a function
1.

In a Calculator page, define a function:
b, 1:Actions, 1:Define

2.

Evaluate the function for given values:

3.

Both the function and the independent variable
can be called anything:

4.

Composite functions can also be defined:
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Sketching a function
1.

Open a new G&G page.
Enter the function as shown.

2.

Transform the graph, by grabbing either the right
or left third of the graph to perform a ‘stretch’ of
sorts, or the middle third to translate the graph.

3.

Open a new G&G page and draw the cubic as
shown. Rescale your window, by grabbing the
axes.

4.

Trace the graph, to find the points of interest
(stationary points and zeros). To display a
particular coordinate on the graph, press enter.
To jump to a particular value of x, type the value
and press enter.
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Function Table
The function table provides a useful tool to quickly explore the graph.
However, using L&S is a much better way.
1.

Open a new G&G page.
Enter the function as shown.

2.

Insert a Function Table, either by pressing:
b, 2:View, 9:Add Function Table
or by pressing /T

3.

To change the active part of the window (G&G
or Table), press /e i.e. z. The active
window has a bold frame. The function table can
be edited by pressing:
b, 5:Function Table, 3: Edit…

4.

To delete the function table and view only the
G&G page, Press /K; this will make the
Function Table border flash. Press . to delete
the Function Table.
Press /c to access Tools #.
Select:
5:Page Layout, 2: Select Layout, 1: Layout 1.
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Intersection points
1.

Open a new page and draw the two functions as
shown:

2.

Find the points of intersection:
b, 6:Points & Lines, 3:Intersection …
Select the two curves, and move the coordinates
to a more appropriate position.
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Domain and Range
In general, functions are graphed over the real numbers.
The domain can be restricted in 2 ways:
1.

Open a new page and draw the function as
shown:

either

or

Use the ‘with’ symbol *.
To get ‘≥’, press />.

Enter a piecewise function: /r.
Choose the multiple piecewise fn symbol,
rather than the 2 function pieces. Specify
the number of function pieces as 1.
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Composite functions
1.

Open a new page and draw the two functions as
shown:

2.

Change the attributes of the curve to show
dotted/dashed.

3.

Enter a composite function, e.g. h(x) = f (g(x))

Exercise:
1.

Draw the graph of f (x) = x + 3 , g(x) = 1 / x and h(x) = g( f (x)) . Using the
graphs, explain why the graph y = h(x) is undefined at x = −3 .

2.

Use the calculator to find the equation of y = h(x) in question 1.
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Inverse Functions
1.

Open a new page and draw a function which has
an inverse function, e.g. as shown:

2.

Change the Graph Type to Parametric:
b, 3:Graph Type, 2:Parametric
and draw the inverse function .

Exercise:
1.

Investigate: The graphs of y = f (x) and y = f −1 (x) have a line of symmetry.
By looking at different curves, what is that line of symmetry? Draw the line of
symmetry.

2.

Given that f (x) =

3.

If the domain of the function is not restricted, what do you notice when you
draw the graphs of y = f (x) and y = f −1 (x) ?

4.

Use the calculator to find the equation of y = f −1 (x) for a function which you
have drawn.

5.

Find some functions which are self-inverse functions.
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Even and Odd Functions
1.

Open a new page and draw the function as
shown:

2.

Draw the function
g(−x) = f (x) .

3.

Change the function: f (x) = x 2 and transform
the graph (translate and ‘stretch’).

y = g(x)

such

that

What’s the axis of symmetry?

4.

Draw the graph of h(x) = sin(x) , and the graph
j(x) = −h(−x) . Change the attributes of y = j(x)
so that you can see the two functions.

Exercise:
1.

Given that f (x) = x 2 , the graph of y = f (x) and the graph of y = f (−x) are
coincident. Can you find a linear function which this is also true for? Can you
find a function other than a linear and a quadratic?

2.

Prove that the product of two odd functions is an even function.
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Reciprocal Functions
1.

Open a new page and draw the function as
shown:

2.

Translate the graph of y = f (x) to discuss what
1
the effect is on y =
.
f (x)
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Periodic Functions
By example:
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Increasing/ Decreasing functions
1.

Open a new page and draw the function as
shown. Place a point on the curve:
b, 6:Points & Lines, 2:Point On

2.

Attach a tangent line to the point on the function.
b, 6:Points & Lines, 7:Tangent
Measure the gradient and store the value as ‘m’.
b, 7:Measurement, 3:Slope
Move the point to see the tangent change.

3.

Move the point on the curve and discuss
increasing/decreasing functions.
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Transformations of functions
By example:

Vertical translation

Horizontal translation

Stretch parallel to y-axis, scale factor a

Stretch parallel to x-axis, scale factor 1/a.

File of this unit:
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