domain and range of a function
practice problems

Domain and range of a function practice problems are crucial concepts in
mathematics that help students understand the limitations and outputs of
different functions. The domain of a function refers to all the possible
input values (often represented as 'x') for which the function is defined,
while the range is the set of all possible output values (often represented
as 'y'). Mastering these concepts is essential for further studies in
algebra, calculus, and beyond. This article will explore the domain and range
of functions in detail, provide practice problems, and offer solutions to
bolster comprehension.

Understanding Domain and Range

Before diving into practice problems, it's important to understand what
domain and range are and how to determine them for various types of
functions.

What is Domain?

The domain of a function is the complete set of possible values of the
independent variable (usually 'x'). To find the domain, consider the
following:

- Identify any restrictions: Look for values that would cause the function to
be undefined, such as division by zero or square roots of negative numbers.

- Consider the context: Sometimes, the context of a problem helps determine
the domain. For example, if a function represents the height of a person, the
domain might only include non-negative values.

What is Range?

The range of a function is the set of possible output values (usually 'y')
that result from using the domain values. To determine the range, consider:

- OQutput behavior: Look at how the function behaves as 'x' approaches certain
values, including positive and negative infinity.

- Graphical representation: Sometimes it's easier to visualize the range by
graphing the function and observing the 'y' values it attains.



Types of Functions and Their Domains and Ranges

Different types of functions have distinct characteristics that affect their
domains and ranges.

Linear Functions

A linear function can be expressed in the form \(f(x) = mx + b\), where \(m\)
and \(b\) are constants.

- Domain: The domain of a linear function is all real numbers, \((-o, ®)\).
- Range: The range is also all real numbers, \((-o, o)\).

Quadratic Functions

Quadratic functions are expressed in the form \(f(x) = ax™2 + bx + c\).

- Domain: The domain is all real numbers, \((-o, o)\).

- Range: The range depends on the value of \(a\):

- If \(a > 0\): The range is \([k, «)\), where \(k\) is the minimum value.
- If \(a < O\): The range is \((-», k]\), where \(k\) is the maximum value.

Rational Functions

A rational function is defined as the ratio of two polynomials, \(f(x) =
\frac{p(x)}a(x)}\).

- Domain: The domain excludes values of \(x\) that make the denominator
\(g(x) = 0\).

- Range: The range can be more complex and often requires analysis of the
function's behavior.

Radical Functions

A radical function contains a root, such as \(f(x) = \sqrt{x}\).

- Domain: The domain includes all values where the expression under the root
is non-negative.

- Range: For square root functions, the range is always non-negative, \([O,
®)\).



Exponential Functions

Exponential functions are written in the form \(f(x) = a \cdot b™{x}\).

- Domain: The domain is all real numbers, \((-o, ®)\).
- Range: The range is \((0, »)\) if \(a > 0\) and \((-», 0)\) if \(a < 0\).

Trigonometric Functions

Trigonometric functions such as sine and cosine have unique domains and
ranges.

- Sine and Cosine:
- Domain: All real numbers, \((-«, «o)\).
- Range: \([-1, 1]\).

- Tangent:
- Domain: All real numbers except odd multiples of \(\frac{\pi}{2}\).
- Range: All real numbers, \((-w, »)\).

Practice Problems

Now that we've covered the basics of domain and range, let’s move on to some
practice problems. Try to find the domain and range for the following
functions:

1. \(f(x) = \frac{1}{x - 3}\)
2. \(g(x) = \sqgrt{x + 4}\)

3. \(h(x) = x*2 - 5x + 6\)

4. \(j(x) = 2"x - 1\)

5. \(k(x) = \sin(x)\)

Solutions to Practice Problems

To enhance understanding, let’s work through the solutions for each practice
problem.

Problem 1: \(f(x) = \frac{1}{x - 3}\)

- Domain: The function is undefined when \(x - 3 = 0\) (i.e., \(x = 3\)).
Thus, the domain is \( (-«, 3) \cup (3, «) \).
- Range: The output can be any real number except \(0\) (since the function



never touches the x-axis). Hence, the range is \((-», 0) \cup (0, «)\).

Problem 2: \(g(x) = \sqrt{x + 4}\)

- Domain: The expression under the square root must be non-negative: \(x + 4
\geq 0\) gives \(x \geq -4\). Therefore, the domain is \([-4, »)\).

- Range: The minimum value occurs at \(x = -4\), giving \(g(-4) = 0\). Thus,
the range is \ ([0, =)\).

Problem 3: \(h(x) = x*2 - 5x + 6\)

- Domain: A quadratic function has a domain of all real numbers, \((-o, ®)\).
- Range: The vertex of this parabola can be found using \(x = -\frac{b}{2a} =
\frac{5}{2}\). Plugging this into the function yields a minimum value of \(-
\frac{1}{4}\). Therefore, the range is \([-1, «)\).

Problem 4: \(j(x) = 2”x - 1\)

- Domain: The domain is all real numbers, \((-w, ®)\).
- Range: The minimum value occurs when \(x \to -o\), which approaches \(-1\).
The range is \((-1, «)\).

Problem 5: \(k(x) = \sin(x)\)

- Domain: The domain is all real numbers, \((-®, o)\).
- Range: The output of the sine function is always between \(-1\) and \(1\),
so the range is \([-1, 1]\).

Conclusion

Understanding the domain and range of functions is a foundational skill in
mathematics that has far-reaching implications in various fields. By
practicing with a variety of functions, students can develop a strong grasp
of how to determine these critical components. The practice problems and
solutions provided in this article offer a valuable resource for reinforcing
these concepts. Whether you are a student preparing for exams or an educator
looking for teaching materials, practicing domain and range will undoubtedly
enhance your mathematical proficiency.



Frequently Asked Questions

What is the domain of the function f(x) = V(x - 2)?

The domain is x = 2, or [2, «).

Determine the range of the function f(x) = x2 - 4.

The range is f(x) = -4, or [-4, =).

For the function f(x) = 1/(x - 3), what is the
domain?

The domain is all real numbers except x = 3, or (-o, 3) U (3, «).

What is the range of the function f(x) = sin(x)?
The range is [-1, 1].

Identify the domain of the function f(x) = ln(x +
1).

The domain is x > -1, or (-1, «).

Find the range of the function f(x) = 3x + 5.

The range is all real numbers, or (-w, ).

What is the domain of the function f(x) = 1/(x2 -
4)7?

The domain is all real numbers except x = 2 and x = -2, or (-», -2) U (-2, 2)
u (2, o).
Determine the range of the function f(x) = |x - 1].

The range is f(x) = 0, or [0, «).

What is the domain of the function f(x) = (x +
1)/(x2 - 1)?

The domain is all real numbers except x =1 and x = -1, or (-», -1) u (-1, 1)
u (1, o).



Find the range of the function f(x) = e”x.

The range is (0, «).
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