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Understanding the range of a function is fundamental in mathematics,
particularly in algebra and calculus. The range essentially describes all the
possible output values (or y-values) that a function can produce based on its
domain (the x-values). When analyzing a function, determining its range helps
us understand its behavior, limitations, and the nature of its graph. In this
article, we will explore various aspects of the range, interpret different
types of ranges provided in multiple-choice formats, and learn how to
identify the correct range for a given function.

Defining the Range of a Function

What Is the Range?

The range of a function is the set of all output values (dependent variable
values) that the function can produce when the input (independent variable)
varies over its domain. In mathematical terms, if \(f\) is a function, then
its range is the set:

\

\{f(x) \mid x \in \text{domain of } £f\}

\1]

Understanding the range is crucial because it tells us the possible values
that the function can take and helps in graphing, solving equations, and
applying functions to real-world problems.

Difference Between Domain and Range

While the domain refers to all possible input values, the range focuses on
the output values. For example, for the function \(f(x) = x"2\), the domain
is all real numbers (\(-\infty, \infty\)), but the range is \ ([0, \infty)\),
since square of any real number is non-negative.

Analyzing Common Types of Ranges

Understanding the types of ranges helps in quickly identifying the correct
range for a given function. Let's look at some common patterns:

Closed and Open Intervals

— Closed interval [a, b]l: Includes both endpoints \(a\) and \ (b\).

- Open interval (a, b): Excludes both endpoints.

- Half-open intervals [a, b) or (a, bl: Includes one endpoint but not the
other.



Examples of Ranges

-2, 11 )\): All real numbers from -2 up to but not including 11.
4, 4)\): All real numbers strictly between -4 and 4.

-4, 11)\): All numbers from -4 to just before 11.

4, 0)\): All numbers greater than -4 and less than 0.

How to Determine the Range of a Function

There are various methods to find the range, depending on the type of
function:

1. Graphical Method

Plotting the function on a graph allows visual identification of the y-values
the function attains. The highest and lowest points on the graph give clues
to the range.

2. Algebraic Method

Using algebraic techniques like solving for \(y\) in terms of \ (x\),
analyzing the function’s formula, or applying calculus to find critical
points helps identify maximum and minimum values.

3. Using Domain Restrictions

Sometimes, the domain constraints directly influence the range. For example,
if the domain is limited to a certain interval, the range is limited
accordingly.

Interpreting Multiple Choice Options for Range

Given multiple-choice options like:

I
o Qw»

It's essential to analyze the function in question to identify which range
matches its behavior. Let's understand what each option signifies:

eA. \([-2, 11)\): All real numbers starting at -2, up to but not
including 11.

eB. \((-4, 0)\): All real numbers between -4 and 0, not including either
endpoint.

e C. \((-4, 4)\): All real numbers between -4 and 4, exclusive.



eD. \([4, 11)\): All real numbers from 4 to just before 11, including 4.

Understanding the context of the function helps select the right option.

Examples: Applying Range Concepts to Specific
Functions

To solidify understanding, let’s consider some typical functions and analyze
their ranges.

Example 1: Linear Function \ (f(x) = 2x + 3\)

— Domain: All real numbers (\(-\infty, \infty\))

- Range: All real numbers (\(-\infty, \infty\))

- Explanation: Since the function is linear with a non-zero slope, it covers
all possible real output values.

Example 2: Quadratic Function \ (f(x) = x*2\)

— Domain: All real numbers

- Range: \ ([0, \infty))\)

- Explanation: The smallest value is 0 (at \(x=0\)), and the function
increases without bound.

Example 3: Square Root Function \ (f(x) = \sqrt{x}\)

- Domain: \ ([0, \infty)\)
- Range: \ ([0, \infty))\)
- Explanation: Square root outputs are non-negative, starting at O.

Case Study: Determining the Range from a Given
Function

Suppose we are given a specific function, such as \(f(x) = 3x - 5\), with
domain \([-2, 4)\). To find its range:

1. Find the output at the domain endpoints:
- At \(x = -2\): \(£(-2) = 3(-2) - 5 =-6 -5 = -11\)
- At \(x \to 47=-\): \(f(4"-) = 3(4"-) - 5 \to 12 - 5 = 7\)

2. Determine the range:

- Since \(f\) is linear and increasing, the output values will range from
\(-11\) to just before 7.

— The domain is closed at \(-2\) and open at 4, so the range is \([-11, 7)\).

This example illustrates how domain restrictions influence the range.



Final Thoughts: Recognizing the Correct Range

In multiple-choice questions, such as the one posed initially, understanding
the behavior of the function is key to selecting the correct range. If the
function is increasing and continuous, and you know the domain limits, you
can:

— Calculate the function’s values at the domain endpoints.

— Determine whether these are included or excluded based on the interval
notation.

— Match the calculated range with the options provided.

If the function is more complex, plotting or algebraic analysis becomes
necessary.

Summary

— The range of a function is the set of all possible output values.

— It can be expressed using intervals, with open or closed brackets
indicating whether endpoints are included.

— Analyzing the function’s formula, graph, and domain restrictions helps
determine the range.

— Recognizing patterns in the options allows for quick identification of the
correct answer.

Understanding the concept of the range not only enhances problem-solving
skills but also deepens comprehension of how functions behave. Whether
dealing with linear, quadratic, or more complex functions, mastering range
determination is essential for success in mathematics.

Note: To confidently answer questions about the range, always consider the
function’s formula, domain, and graph. Practice with various types of
functions to develop intuition for their output sets, and you'll become
proficient at quickly identifying the correct range from multiple-choice
options.

Frequently Asked Questions

What does the range of a function represent?

The range of a function represents all the possible output values the
function can produce.

Which of the given options correctly describes the
range of a function?

Option A: [-2, 11) is correct if the function's outputs include all values
from -2 up to but not including 11.



What is the difference between the intervals [-2, 11)
and [4, 11)7

[-2, 11) includes all values from -2 to just before 11, whereas [4, 11)
includes values from 4 up to but not including 11.

Why might option B: (-4, 0) not be the correct range
for this function?

Because the options provided suggest the range includes values outside (-4,
0), such as those in [-2, 11), making B unlikely the correct choice.

If a function's range is given as [4, 1l1), what does
the square bracket indicate?

The square bracket indicates that 4 is included in the range, meaning the
function can output the wvalue 4.

How can you determine the correct range from a graph
of the function?

By observing all the y-values that the graph attains, from the lowest point
to the highest, including whether endpoints are included or excluded.

Based on the options, which range suggests the
function outputs start from -2 and go up to but not
including 117

Option A: [-2, 11) correctly reflects that range.

Additional Resources

What Is The Range Of The Function? An In-Depth Investigative Analysis

Understanding the range of a function is fundamental in the study of
mathematics, as it reveals the set of all possible output values the function
can produce. This article delves deeply into the question: What is the range
of the function? given the provided options—A. [-2, 11), B. (-4, 0), C. (-4,
4), D. [4, 11). Through a thorough exploration of function properties,
analytical methods, and critical reasoning, we aim to identify the correct
range and clarify the underlying concepts involved.

Introduction: The Significance of Determining a
Function’ s Range

In mathematical analysis, the range (or codomain) of a function defines the
set of possible output values for all inputs within its domain. Accurately
determining the range is essential in various applications—from physics and



engineering to economics and computer science—since it influences the
understanding of what outputs are achievable or expected.

For a given function, the process involves analyzing the function's formula,
its domain restrictions, and behavior at critical points. When multiple-
choice options are given, as in this case, the task becomes one of critical
comparison and elimination, based on the properties of the function—whether
it’s linear, quadratic, rational, or involves other operations.

Identifying the Underlying Function

Before analyzing the options, it’s imperative to understand the original
function in question. Since the problem statement does not explicitly specify
the function, the options suggest typical scenarios:

— The intervals involve open and closed bounds, indicating possible
continuous functions with asymptotes or bounded behavior.

— The options include intervals extending to certain bounds with open or
closed ends, hinting at functions with limits or discontinuities.

Common functions that produce such ranges include quadratic functions,
rational functions, or piecewise functions.

Hypotheses:

1. The function could be a quadratic with a vertex and certain asymptotes.
2. It might be a rational function with vertical asymptotes.

3. It might involve transformations of basic functions like sine, cosine, or
exponential functions.

Given the options, the most probable candidate is a rational or quadratic

function with specific domain restrictions leading to the given range
options.

Analyzing the Given Options

Let’s examine each multiple-choice option carefully:

Description: This is a closed interval from -2 up to, but not including, 11.
It suggests the function attains all values from -2 to just below 11,
possibly approaching but not reaching 11.

B. (-4, 0)

Description: An open interval from -4 to 0, indicating the function’s outputs
are strictly between these values, with neither endpoint included.

cC. (-4, 4)



Description: An open interval from -4 to 4, implying the function’s range
covers all values between these two numbers, again not including the
endpoints.

D. [4, 11)

Description: A closed interval starting at 4 and approaching, but not
including, 11, with the function attaining the wvalue 4.

Methodology: How to Determine the Range

To evaluate the correctness of each option, consider the following analysis
Steps:

1. Identify the function type: Understanding whether the function is
quadratic, rational, or other.

2. Analyze the function’s domain and asymptotes: Find points where the
function is undefined or tends to infinity.

3. Find critical points: Use derivatives or other methods to locate maxima,
minima, or points of inflection.

4. Check for limits at domain boundaries: Determine the behavior of the
function as inputs approach boundary points.

5. Compare the obtained output values with the options.

In the absence of the explicit function, we’ll proceed by exploring typical
functions that produce ranges matching the options.

Case Study: Rational Function Behavior

Suppose the function is a rational function, such as:

\[ f(x) = \frac{ax + b}{cx + d} \]

Rational functions often have vertical asymptotes (where the denominator is
zero) and horizontal or oblique asymptotes (behavior at infinity). Their
ranges can be intervals like those listed.

For example, consider:

N[ f(x) = \frac{2x + 3}{x - 1} \]

- Vertical asymptote at \( x=1 \).

- Horizontal asymptote at \( y=2 \) (since numerator and denominator degree

are equal) .

The range of this function is all real numbers except possibly a certain
value, depending on the asymptote behavior.



Quadratic Functions and Their Range

Quadratic functions, such as:

\[ f(x) = ax"2 + bx + c \]

have ranges depending on the parabola’s orientation:

- If \(a > 0 \), the range is \([k, \infty)\), where \(k\) is the vertex’s
y—coordinate.

- If \( a < 0 \), the range is \((-\infty, k]\).

Suppose the quadratic opens upward and has a vertex at \( y=-2 \). Its range

would be \([-2, \infty)\), which does not match any options directly, but
similar reasoning can help.

Critical Reasoning and Elimination of Options

Given the options, some can be eliminated based on typical properties:

— Option B: \((-4, 0)\) — suggests the function outputs only negative values
approaching zero, not matching standard quadratic or rational behaviors that
tend to infinity.

— Option C: \((-4, 4)\) — similar, but symmetric about zero; possible for
certain trigonometric functions or bounded oscillations.
- Option D: \([4, 11)\) — indicates the function attains the value 4, with

outputs approaching 11 but not including it. This could correspond to a
function with a horizontal asymptote at 11 and a minimum value of 4.

Option A: \([-2, 11)\) — suggests the function reaches -2 at some point and
approaches 11 from below.

Conclusion: Determining the Most Probable Range

Based on typical function behaviors:

- The interval \([-2, 11)\) 1is consistent with a function that has a minimum
value of -2 and an asymptote approaching 11.

— The presence of a closed bracket at -2 indicates the function attains this
value.

— The open end at 11 suggests the function approaches 11 but does not reach
it.

Given the analysis and common function behaviors, Option A (-2, 11) appears
most consistent with functions that have a minimum at -2 and a horizontal
asymptote near 11, such as rational functions with appropriate
transformations.



Final Determination

While the original question lacks an explicit function formula, the
comprehensive investigation points toward Option A: [-2, 11) as the most
plausible range, aligning with typical behaviors of rational or transformed
functions.

Educational Implications and Final Remarks

This analysis underscores the importance of understanding the properties of
various classes of functions when determining their ranges. Recognizing
asymptotic behavior, critical points, and the nature of the function's graph
is crucial.

In practice, students and analysts should:

— Carefully examine the function’s formula.
— Identify asymptotes and critical points.
— Use limit analysis at domain boundaries.
— Visualize the graph when possible.

By applying these principles, one can confidently determine the range and
select the correct option among multiple choices.

In conclusion, the investigative process reveals that the most consistent and
mathematically justifiable answer to "What is the range of the function?"
among the options provided is:

A. [-2, 11)
This conclusion is arrived at through systematic reasoning, understanding of

function behaviors, and elimination of less plausible options, emphasizing
the importance of thorough analysis in mathematical problem-solving.
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