
3.2 – Domain and Range

Learning Objectives

1 Find the domain of a function defined by an equation.

2 Graph piecewise-defined functions.



1 – Finding the Domain of a Function Defined by an
Equation

Conventions of Interval Notation:

1 The smallest number from the interval is written first.

2 The largest number in the interval is written second, following
a comma.

3 Parentheses, ( or ), are used to signify that an endpoint value
is not included, called exclusive.

4 Brackets, [ or ], are used to indicate that an endpoint value is
included, called inclusive.



Interval Notation



Example 1 – Finding the Domain of a Function as a Set of
Ordered Pairs

Find the domain of the following function:
{(2, 10), (3, 10), (4, 20), (5, 30), (6, 40)}.
Solution:



Example Two – Finding the Domain of a Polynomial
Function

Find the domain of the following function: f (x) = x2 − 1
Solution:





Example Three – Finding the Domain of a Function
Involving a Denominator

Find the domain of the following function: f (x) =
x + 1

2− x
Solution:





Example Four – Finding the Domain of a Function with an
Even Root

Find the domain of the following function: f (x) =
√
7− x

Solution:



Finding Domain and Range from Graphs

Another way to identify the domain and range of functions is by
using graphs. Because the domain refers to the set of possible
input values, the domain of a graph consists of all the input values
shown on the x-axis. The range is the set of possible output
values, which are shown on the y-axis. Keep in mind that if the
graph continues beyond the portion of the graph we can see, the
domain and range may be greater than the visible values.



Example Five – Finding Domain and Range from a Graph

Find the domain and range of the function whose graph is shown
below.

Solution:



Domain and Range of the Toolkit Functions



Domain and Range of the Toolkit Functions





Example Six – Finding the Domain and Range

Find the domain and range of the following functions:

(a) f (x) = 2x3 − x (b) f (x) =
2

x + 1
(c) f (x) = 2

√
x + 4

Solution:



2 – Graph Piecewise-Defined Functions

A piecewise function is a function in which more than one
formula is used to define the output. Each formula has its own
domain, and the domain of the function is the union of all these
smaller domains.



Example Seven - Evaluating a Piecewise Functions

Let

f (x) =

{
x if x ≥ 0
−x if x < 0

Find f (0), f (−1), f (1) and f (0.5).
Solution:



Example Eight - Working with a Piecewise Function

A cell phone company uses the function below to determine the
cost, C in dollars for g gigabytes of data transfer.

Find the cost of using 1.5 gigabytes of data and the cost of using 4
gigabytes of data
Solution:





Example Nine - Graphing a Piecewise Function

Sketch a graph of the function

f (x) =

{
x2 if x ≤ 1
2x + 1 if x > 1

Solution:



Example Ten - Graphing a Piecewise Function

Sketch a graph of the function

f (x) =


x2 if x ≤ 1
3 if 1 < x ≤ 2
x if x > 2

Solution:


