
domain and range of a function
worksheet with answers

Domain and range of a function worksheet with answers is an important
educational resource that helps students understand the fundamental concepts
of functions in mathematics. The domain refers to the set of all possible
input values (x-values) for a function, while the range refers to the set of
all possible output values (y-values). This article will delve into the
significance of domain and range, provide a comprehensive worksheet with
various functions, and offer detailed answers to guide students in their
understanding.

Understanding Domain and Range

What is a Function?

A function is a special relation between two sets, typically referred to as
the input set and the output set. Each input from the domain is related to
exactly one output in the range. Functions can be represented in various
forms, including:

- Graphs: Visual representation of functions on a coordinate plane.
- Equations: Mathematical expressions that define the relationship between
inputs and outputs (e.g., \( y = f(x) \)).
- Tables: Arrangements of input-output pairs.

Defining Domain

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

- Real Numbers: Most functions can accept all real numbers unless specified.
- Restrictions: Identify any restrictions on \( x \) values, such as:
- Values that would result in division by zero.
- Negative values under square roots (in the case of real functions).
- Logarithmic functions must have positive arguments.

Defining Range

The range of a function is the complete set of possible values of the
dependent variable (usually \( y \)). To determine the range, consider:

- Output Values: Analyze how the function behaves as \( x \) takes on
different values.
- Graphical Interpretation: The range can often be determined by observing
the vertical extent of the graph.



Creating a Domain and Range Worksheet

This section will provide a worksheet with a variety of functions to help
students practice identifying the domain and range.

Worksheet: Domain and Range of Functions

Instructions: For each function below, determine the domain and range and
write your answers in the provided space.

1. \( f(x) = \frac{1}{x - 3} \)
- Domain: _______________
- Range: _______________

2. \( g(x) = \sqrt{x + 4} \)
- Domain: _______________
- Range: _______________

3. \( h(x) = x^2 - 2x + 1 \)
- Domain: _______________
- Range: _______________

4. \( j(x) = \log(x - 1) \)
- Domain: _______________
- Range: _______________

5. \( k(x) = \sin(x) \)
- Domain: _______________
- Range: _______________

6. \( m(x) = e^x \)
- Domain: _______________
- Range: _______________

7. \( n(x) = \frac{x + 1}{x^2 - 4} \)
- Domain: _______________
- Range: _______________

8. \( p(x) = |x - 2| \)
- Domain: _______________
- Range: _______________

9. \( q(x) = x^3 \)
- Domain: _______________
- Range: _______________

10. \( r(x) = \frac{1}{x^2 + 1} \)
- Domain: _______________
- Range: _______________

Answers to the Worksheet

Now, let's provide detailed answers for the worksheet provided above.

Answer Key



1. \( f(x) = \frac{1}{x - 3} \)
- Domain: \( x \in \mathbb{R}, x \neq 3 \) (All real numbers except 3)
- Range: \( y \in \mathbb{R}, y \neq 0 \) (All real numbers except 0)

2. \( g(x) = \sqrt{x + 4} \)
- Domain: \( x \geq -4 \) (The expression under the square root must be non-
negative)
- Range: \( y \geq 0 \) (Output values start from 0)

3. \( h(x) = x^2 - 2x + 1 \)
- Domain: \( x \in \mathbb{R} \) (All real numbers)
- Range: \( y \geq 0 \) (The minimum value is 0, occurring at the vertex)

4. \( j(x) = \log(x - 1) \)
- Domain: \( x > 1 \) (Logarithm is only defined for positive arguments)
- Range: \( y \in \mathbb{R} \) (Can take any real value)

5. \( k(x) = \sin(x) \)
- Domain: \( x \in \mathbb{R} \) (All real numbers)
- Range: \( -1 \leq y \leq 1 \) (Outputs are limited to values between -1 and
1)

6. \( m(x) = e^x \)
- Domain: \( x \in \mathbb{R} \) (All real numbers)
- Range: \( y > 0 \) (Exponential function is always positive)

7. \( n(x) = \frac{x + 1}{x^2 - 4} \)
- Domain: \( x \in \mathbb{R}, x \neq 2, x \neq -2 \) (Denominator cannot be
zero)
- Range: \( y \in \mathbb{R} \) (Can take all real values)

8. \( p(x) = |x - 2| \)
- Domain: \( x \in \mathbb{R} \) (All real numbers)
- Range: \( y \geq 0 \) (Absolute value function is always non-negative)

9. \( q(x) = x^3 \)
- Domain: \( x \in \mathbb{R} \) (All real numbers)
- Range: \( y \in \mathbb{R} \) (Cubic function can take all real values)

10. \( r(x) = \frac{1}{x^2 + 1} \)
- Domain: \( x \in \mathbb{R} \) (All real numbers)
- Range: \( 0 < y \leq 1 \) (The output is always positive and never reaches
0)

Conclusion

Understanding the domain and range of a function worksheet with answers is
crucial for mastering the concepts of functions in mathematics. The ability
to identify the domain and range provides students with a deeper
comprehension of how functions operate and interact with various input
values. Through practice, such as the worksheet illustrated in this article,
students can enhance their problem-solving skills and develop a strong
foundation in mathematical concepts. Whether through graphical analysis,
algebraic manipulation, or logical reasoning, mastering domain and range is a
vital step in any mathematical journey.



Frequently Asked Questions

What is the domain of the function f(x) = √(x - 3)?

The domain is x ≥ 3, or [3, ∞).

How do you determine the range of the function f(x) =
x^2?

The range is all non-negative real numbers, or [0, ∞).

For the function f(x) = 1/(x - 2), what is the
domain?

The domain is all real numbers except x = 2, or (-∞, 2) ∪ (2, ∞).

What is the range of the function f(x) = -3x + 5?

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

How can you find the domain of a piecewise function?

Evaluate the individual pieces for their domains and combine them, ensuring
to exclude any values that cause discontinuities.

What is the domain of the function f(x) = log(x + 1)?

The domain is x > -1, or (-1, ∞).

How do you find the range of the function f(x) =
sin(x)?

The range is [-1, 1], as the sine function oscillates between these values.
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