
homework 1 relations domain range and
functions answer key
homework 1 relations domain range and functions answer key is a crucial topic
for students navigating the complexities of mathematics, specifically in
understanding relations, domain, range, and functions. This article delves
into the foundational concepts of relations and functions, providing detailed
explanations and examples. We will cover the definitions of relations and
functions, explore how to determine the domain and range, and present common
problems that students may encounter, along with their answers. By the end of
this article, readers will have a comprehensive understanding of these
concepts, bolstered by an answer key that serves as a valuable resource for
homework assistance.
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Understanding Relations
In mathematics, a relation is defined as a set of ordered pairs. Each ordered
pair consists of two elements, where the first element is related to the
second element in some way. Relations can be represented in various forms,
such as tables, graphs, or equations. Understanding relations is fundamental
as they form the basis for more complex concepts such as functions.

Types of Relations
There are several types of relations that are commonly studied in
mathematics:

One-to-One Relation: Each element in the first set maps to a unique
element in the second set.

Many-to-One Relation: Multiple elements in the first set map to a single



element in the second set.

One-to-Many Relation: A single element in the first set maps to multiple
elements in the second set.

Many-to-Many Relation: Multiple elements in the first set map to
multiple elements in the second set.

Identifying the type of relation is essential for understanding how data
points interact and can be utilized in various fields, including computer
science, economics, and social sciences.

The Concept of Functions
A function is a special type of relation where each input (or domain element)
is associated with exactly one output (or range element). This property
differentiates functions from general relations. Functions can be represented
using various notations, including f(x), which denotes a function f applied
to an input x.

Notation and Terminology
Understanding the terminology associated with functions is crucial for
effective communication and comprehension in mathematics:

Domain: The set of all possible input values for the function.

Range: The set of all possible output values that the function can
produce.

Input: The value substituted into the function.

Output: The value that results from applying the function to an input.

Mastering these terms will aid students in solving problems related to
functions and understanding their behavior in different contexts.

Determining Domain and Range
Finding the domain and range of a function is a critical skill in
mathematics. The domain consists of all the values that can be input into the
function without causing any errors, while the range consists of all the
possible outputs.



Finding the Domain
To determine the domain of a function, consider the following steps:

Identify any restrictions on the input values, such as denominators that1.
cannot equal zero or square roots that must be non-negative.

Express the domain in interval notation or set notation.2.

Check for any real-world constraints that may limit the input values.3.

These steps allow students to systematically approach the problem and
accurately define the domain of any given function.

Finding the Range
Determining the range involves a slightly different approach. Here are the
steps to find the range of a function:

Evaluate the function for the entire domain to observe the resulting1.
output values.

Consider the behavior of the function (e.g., increasing, decreasing, or2.
constant) to predict possible output values.

Express the range in interval notation or set notation based on the3.
output values identified.

By following these steps, students can effectively identify the range and
understand the limitations of the function's outputs.

Examples of Relations and Functions
Working through examples is one of the most effective ways to solidify
understanding of relations and functions. Let’s explore a few examples to
illustrate these concepts further.

Example 1: A Simple Relation
Consider the relation R = {(1, 2), (2, 3), (3, 4)}. Here, the domain is {1,
2, 3}, and the range is {2, 3, 4}. This relation is many-to-one as multiple
inputs can yield the same output.



Example 2: A Function
Now, let’s look at the function f(x) = x². The domain is all real numbers,
and the range is [0, ∞) since squaring any real number cannot yield a
negative output.

Homework Problems and Solutions
To reinforce understanding, let’s present some homework problems related to
relations, functions, and their domains and ranges, along with their
solutions.

Problem 1
Given the function g(x) = 1/(x - 1), find the domain and range.

Solution: The domain is all real numbers except x = 1 (denominator cannot be
zero). The range is also all real numbers since the function can approach
positive and negative infinity.

Problem 2
Consider the relation H = {(1, 2), (1, 3), (2, 4)}. Is H a function?
Determine its domain and range.

Solution: H is not a function because the input 1 is associated with two
different outputs (2 and 3). The domain is {1, 2}, and the range is {2, 3,
4}.

Conclusion
Understanding the concepts of relations, domain, range, and functions is
essential for mathematical literacy. By grasping these topics, students can
tackle a wide array of mathematical problems with confidence. This article
has provided a comprehensive overview, including definitions, examples, and
practice problems with solutions to enhance learning and retention. Mastery
of these concepts will serve as a solid foundation for advanced mathematical
studies.

Q: What is the difference between a relation and a
function?
A: A relation is a set of ordered pairs, while a function is a specific type
of relation where each input is associated with exactly one output.



Q: How do I find the domain of a function?
A: To find the domain, identify any restrictions on the input values, such as
values that cause division by zero or negative values under a square root.

Q: What is the range of a function?
A: The range is the set of all possible output values that a function can
produce based on its domain.

Q: Can a relation be a function if it has repeating
x-values?
A: A relation can only be considered a function if each x-value corresponds
to one unique y-value. If repeating x-values yield different y-values, it is
not a function.

Q: How can I represent a function graphically?
A: A function can be represented graphically on a coordinate plane, where the
x-axis represents the input values and the y-axis represents the output
values. Each point on the graph corresponds to an ordered pair.

Q: Why is it important to learn about functions in
mathematics?
A: Functions are foundational to many areas of mathematics and are used to
model real-world situations, making them essential for further study in
calculus, statistics, and applied mathematics.

Q: What is an example of a non-function relation?
A: An example of a non-function relation is the set of points {(1, 2), (1,
3)}. Here, the input 1 corresponds to two different outputs, which fails the
definition of a function.

Q: How do I determine if a graph represents a
function?
A: You can use the vertical line test: if a vertical line crosses the graph
at more than one point, then the graph does not represent a function.



Q: What is interval notation?
A: Interval notation is a way of representing a range of numbers using
parentheses and brackets to denote whether endpoints are included or
excluded.

Q: Can the domain of a function include complex
numbers?
A: Typically, the domain of a function in elementary algebra consists of real
numbers. However, in advanced mathematics, functions can be defined over
complex numbers.
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