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Finding the domain and range of a function algebraically is a fundamental skill in mathematics.
Understanding these concepts is crucial for analyzing functions, graphing them, and solving
equations. The domain refers to the set of all possible input values (x-values) for which the function is
defined, while the range refers to the set of all possible output values (y-values) that the function can
produce. This article will guide you through the steps to determine the domain and range of different
types of functions, including polynomial, rational, and radical functions.

Understanding the Domain

To find the domain of a function, follow these steps:

1. Identify the type of function: Knowing whether you are dealing with a polynomial, rational, or
radical function is essential, as they have different restrictions.

2. Look for restrictions: Determine if there are any values of x that would make the function
undefined. Common restrictions include:
- Division by zero in rational functions.
- Negative values under the square root in radical functions.

3. Express the domain: Once you identify any restrictions, express the domain in interval notation or
set notation.

Finding the Domain of Different Types of Functions

1. Polynomial Functions:
- Example: \( f(x) = x^2 - 3x + 2 \)
- Polynomial functions are defined for all real numbers, so the domain is \( (-\infty, \infty) \).

2. Rational Functions:
- Example: \( g(x) = \frac{1}{x - 4} \)
- To find the domain, set the denominator equal to zero: \( x - 4 = 0 \) leads to \( x = 4 \). The function
is undefined at this point, so the domain is \( (-\infty, 4) \cup (4, \infty) \).

3. Radical Functions:
- Example: \( h(x) = \sqrt{x - 5} \)
- For the function to be defined, the expression under the square root must be non-negative: \( x - 5



\geq 0 \) leads to \( x \geq 5 \). Thus, the domain is \( [5, \infty) \).

4. Logarithmic Functions:
- Example: \( k(x) = \log(x + 3) \)
- The argument of the logarithm must be positive: \( x + 3 > 0 \) leads to \( x > -3 \). Therefore, the
domain is \( (-3, \infty) \).

Understanding the Range

To find the range of a function, follow these steps:

1. Express the function in terms of y (if necessary): Some functions might need to be rearranged to
isolate y, allowing for easier analysis of output values.

2. Identify any restrictions: Similar to finding the domain, check for any values that y cannot take,
based on the structure of the function.

3. Consider the behavior of the function: Look at the limits as x approaches certain critical points (like
asymptotes) or as x goes to infinity or negative infinity.

4. Express the range: Once you determine the possible y-values, express the range in interval
notation or set notation.

Finding the Range of Different Types of Functions

1. Polynomial Functions:
- Example: \( f(x) = x^2 \)
- The output values are always non-negative since squaring any real number results in a non-negative
value. Thus, the range is \( [0, \infty) \).

2. Rational Functions:
- Example: \( g(x) = \frac{1}{x} \)
- The function approaches zero but never reaches it, and it can take on all real values except zero.
Therefore, the range is \( (-\infty, 0) \cup (0, \infty) \).

3. Radical Functions:
- Example: \( h(x) = \sqrt{x - 5} \)
- The output values begin at zero (when \( x = 5 \)) and go to infinity. Thus, the range is \( [0, \infty) \).

4. Logarithmic Functions:
- Example: \( k(x) = \log(x + 3) \)
- As the argument approaches zero from the positive side, the output approaches negative infinity,
and as x increases, the output increases without bound. Hence, the range is \( (-\infty, \infty) \).



Example Problems

Let’s consider some example problems to illustrate the process of finding domain and range
algebraically.

Example 1: Finding the Domain and Range

Given the function \( f(x) = \frac{x + 2}{x^2 - 4} \):

1. Find the Domain:
- Set the denominator to zero: \( x^2 - 4 = 0 \) leads to \( x = 2 \) and \( x = -2 \).
- Domain: \( (-\infty, -2) \cup (-2, 2) \cup (2, \infty) \).

2. Find the Range:
- To find the range, note that \( f(x) \) can take all y-values except for those corresponding to
horizontal asymptotes.
- As \( x \) approaches \( \pm 2 \), the function approaches infinity or negative infinity. A more in-depth
analysis reveals that the function cannot equal \( 0 \) (as the numerator can never be zero at the
same time as the denominator), so the range is \( (-\infty, 0) \cup (0, \infty) \).

Example 2: Finding the Domain and Range

Given the function \( g(x) = \sqrt{4 - x^2} \):

1. Find the Domain:
- For the square root to be defined, \( 4 - x^2 \geq 0 \) leads to \( x^2 \leq 4 \), giving \( -2 \leq x \leq 2
\).
- Domain: \( [-2, 2] \).

2. Find the Range:
- The maximum value occurs when \( x = 0 \), giving \( g(0) = \sqrt{4} = 2 \).
- The minimum value is \( 0 \) (when \( x = \pm 2 \)).
- Range: \( [0, 2] \).

Conclusion

Finding the domain and range of functions algebraically involves understanding the types of functions
and their specific characteristics. By applying systematic steps, one can determine what input values
are permissible and what output values can be expected. Mastery of these concepts not only
facilitates graphing and analysis of functions but also enhances problem-solving skills in various areas
of mathematics.



Frequently Asked Questions

What is the domain of the function f(x) = 1/(x - 3)?
The domain is all real numbers except x = 3, which can be expressed as (-∞, 3) ∪ (3, ∞).

How do you determine the range of the function f(x) = x^2?
The range is all non-negative real numbers, written as [0, ∞), since the output of x^2 is always zero
or positive.

What steps should you follow to find the domain of a function
involving a square root, like f(x) = √(x + 2)?
Set the expression inside the square root greater than or equal to zero: x + 2 ≥ 0. This gives x ≥ -2,
so the domain is [-2, ∞).

For the function f(x) = 2x + 5, how do you find the domain?
The domain of a linear function like f(x) = 2x + 5 is all real numbers, expressed as (-∞, ∞).

How can you find the range of the function f(x) = -3x + 1?
The range of a linear function is also all real numbers, so the range is (-∞, ∞).

What is the domain of the function f(x) = log(x - 1)?
The domain is x > 1, which can be written in interval notation as (1, ∞).

How do you find the range of the function f(x) = sin(x)?
The range of the sine function is all real numbers between -1 and 1, expressed as [-1, 1].
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