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Understanding the behavior of fundamental mathematical functions is essential for mastering algebra
and calculus. Among these, the cube root parent function stands out due to its unique properties and
symmetry. When analyzing the graph of the cube root parent function, students and educators often
encounter the critical question: Which statement among options A, B, C, or D is true? This article
explores the key features of the cube root parent function, how to interpret its graph, and how to
determine the correct statement among multiple choices. Whether you're preparing for exams or
seeking a deeper understanding of function transformations, this guide will illuminate the essential
concepts.

---

What Is the Cube Root Parent Function?

Definition and Basic Characteristics

The cube root parent function is mathematically expressed as:

\[ f(x) = \sqrt[3]{x} \]

This function takes any real number \( x \) and returns its cube root. Graphically, it produces a
smooth, continuous curve that passes through the origin and exhibits symmetry about the origin.

Key features include:

- Domain: All real numbers \(\mathbb{R}\)
- Range: All real numbers \(\mathbb{R}\)
- Symmetry: The function is odd, meaning \( f(-x) = -f(x) \)
- Intercepts: Passes through the origin \((0,0)\)

Graphical Characteristics

The graph of \( y = \sqrt[3]{x} \) has distinctive features:

- It is an odd function, symmetric with respect to the origin.
- It has an inflection point at \((0,0)\), where the concavity changes.
- As \( x \to \infty \), \( y \to \infty \); as \( x \to -\infty \), \( y \to -\infty \).
- The shape is a smooth curve that gradually flattens as \( |x| \) increases.



---

Understanding the Graph of the Cube Root Parent
Function

Key Graph Features to Recognize

When analyzing the graph of the cube root function, focus on these features:

Origin Symmetry: The graph is symmetric about the origin, reflecting the odd nature of the
function.

Behavior at Extremes: The graph extends infinitely in both directions, passing through
quadrants I, II, III, and IV.

Shape Near the Origin: The slope near \((0,0)\) is relatively gentle, with the curve flattening
out as \( |x| \) increases.

Intercepts: The only intercept is at the origin since \( f(0) = 0 \).

Transformations and Variations

The parent function can be transformed through shifts, stretches, and reflections, but the core shape
remains recognizable. Recognizing the parent graph is vital before analyzing any transformations.

---

Which Statement Is True? A, B, C, or D?

In multiple-choice questions regarding the cube root graph, the options typically involve statements
about:

- Symmetry
- Behavior at specific points
- End behavior
- Transformations or shifts

Determining the correct statement requires understanding the fundamental properties outlined
above. Here's how to evaluate each:



Common Statements and How to Assess Them

Statement A: "The graph is symmetric about the y-axis."1.

This statement is false because the cube root function is odd, so it exhibits symmetry about the
origin, not the y-axis.

Statement B: "The graph passes through the point (1,1) and (-1,-1)."2.

This statement is true because plugging \( x=1 \) into \( y=\sqrt[3]{x} \) yields \( y=1 \), and
similarly for \( x=-1 \), \( y=-1 \). The graph passes through these points.

Statement C: "The graph is a parabola."3.

This is incorrect; the graph of \( y=\sqrt[3]{x} \) is not quadratic but a cubic root function with a
characteristic curve, not a parabola.

Statement D: "The graph approaches a horizontal asymptote as \( x \to \pm \infty \)."4.

This statement is false because the cube root function does not have asymptotes; it extends
infinitely in both directions without approaching a horizontal line.

Conclusion: The true statement among these options is B.

---

How to Use the Graph to Confirm the Correct
Statement

Step-by-Step Approach

1. Identify Key Points: Find points like \((0,0)\), \((1,1)\), \((-1,-1)\), etc., to verify the points lie on the
graph.

2. Check Symmetry: Confirm whether the graph is symmetric about the origin or y-axis.

3. Analyze End Behavior: Observe how the graph behaves as \( x \to \pm \infty \).



4. Look for Asymptotes: Determine if the graph approaches any horizontal or vertical asymptotes.

5. Compare with Statements: Match these observations with the statements provided to identify the
true one.

---

Understanding Transformations of the Cube Root
Function

Common Transformations

Transformations modify the parent graph's position and shape. Recognizing these helps differentiate
between the parent function and its variants.

Vertical shifts: \( y = \sqrt[3]{x} + k \) shifts the graph up or down.

Horizontal shifts: \( y = \sqrt[3]{x - h} \) shifts the graph left or right.

Reflections: \( y = -\sqrt[3]{x} \) reflects the graph about the x-axis.

Stretching or compressing: \( y = a \sqrt[3]{bx} \) stretches or compresses the graph
vertically or horizontally.

Understanding these transformations allows for accurate interpretation of the graph and comparison
with the given statements.

---

Summary: Key Takeaways for the Cube Root Parent
Function

The graph of \( y = \sqrt[3]{x} \) is symmetric about the origin (odd function).

It passes through points like \((1,1)\) and \((-1,-1)\).

There are no asymptotes; the function extends infinitely in both directions.

The shape is a smooth curve with an inflection point at the origin.



Transformations alter the position and orientation but retain the fundamental shape.

By mastering these properties, students can confidently analyze the graph and determine which
statement among options A, B, C, or D is true.

---

Final Tips for Answering Multiple Choice Questions on
the Cube Root Graph

- Always verify key points on the graph.
- Remember the symmetry property of odd functions.
- Check the behavior at the extremes of the domain.
- Be cautious of statements that mention asymptotes, which do not exist for this function.
- Use the parent function's characteristics as a baseline before considering transformations.

---

In conclusion, when faced with the question, "The graph shows the cube root parent function. Which
statement is true? A, B, C, or D?" the best approach is to understand the fundamental properties of
the cube root function and carefully analyze the graph. Recognizing points, symmetry, and behavior
at infinity will guide you to the correct answer, which, based on typical options, is often the one that
accurately describes the passing through key points like \((1,1)\) and \((-1,-1)\), confirming that
Statement B is true.

---

Remember: Mastering the parent functions lays the foundation for understanding more complex
transformations and functions in mathematics. Keep practicing with different graphs and statements
to strengthen your comprehension and problem-solving skills.

Frequently Asked Questions

What is the general shape of the graph of the cube root
parent function?
The graph has an S-shaped curve that is symmetric about the origin, passing through points like (-1,
-1), (0, 0), and (1, 1).

Which statement correctly describes the domain of the cube
root parent function?
The domain is all real numbers, since cube roots are defined for every real number.



What is the range of the cube root parent function?
The range is also all real numbers, as the cube root function outputs every real number.

How does the cube root function compare to the square root
function in terms of symmetry?
The cube root function is odd and symmetric about the origin, whereas the square root function is
only defined for non-negative inputs and is not symmetric.

Which statement about the transformations of the cube root
parent function is true?
Transformations such as shifts, stretches, or reflections can modify the graph, but the parent function
itself is the basic cube root function without transformations.

What is the key point that passes through the parent cube
root graph?
The key point is the origin (0, 0), where the function crosses the origin.

How do the end behaviors of the cube root parent function
look?
As x approaches positive or negative infinity, the cube root function also approaches positive or
negative infinity, respectively.

Which statement correctly describes the domain and range of
the parent cube root function?
Both the domain and range are all real numbers because the cube root function is defined for every
real number and outputs every real number.

If a statement says 'The cube root parent function is
increasing everywhere,' is that true?
Yes, the cube root function is increasing across its entire domain, meaning it rises as x increases.

Additional Resources
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Understanding the cube root parent function is fundamental in the study of algebra and functions. In
particular, analyzing its graph helps students and mathematicians alike to develop a deeper intuition
about the behavior of roots, transformations, and the nature of odd functions. When presented with



multiple-choice questions such as "The graph shows the cube root parent function. Which statement
is true? A, B, C, or D," it becomes crucial to interpret the graph accurately, recognize key features,
and understand the properties that distinguish the cube root function from other parent functions.
This article provides a comprehensive review of the cube root parent function, guides you through
interpreting its graph, and helps you determine which statement is correct.

---

Understanding the Cube Root Parent Function

Definition and Basic Characteristics
The cube root parent function is represented mathematically as \(f(x) = \sqrt[3]{x}\). It is a
fundamental example of an odd function, meaning it exhibits symmetry with respect to the origin. Its
domain and range are both all real numbers (\(-\infty, \infty\)), and it is continuous and smooth across
its entire domain.

Key features include:
- Symmetry: The graph is symmetric about the origin because \(f(-x) = -f(x)\).
- End Behavior: As \(x \to \infty\), \(f(x) \to \infty\); as \(x \to -\infty\), \(f(x) \to -\infty\).
- Shape: The graph passes through the origin (0,0), with a shape that is increasing across its entire
domain but at a decreasing rate as \(x\) becomes large in magnitude.
- Behavior near zero: The graph is steep near the origin, reflecting rapid changes in the function's
value for small changes in \(x\).

Graphical Features
The graph of the cube root parent function has distinctive features:
- It passes through the origin.
- The curve is smooth and continuous.
- It exhibits odd symmetry: rotating 180° around the origin leaves the graph unchanged.
- For \(x > 0\), the function increases slowly but steadily.
- For \(x < 0\), the function decreases slowly but steadily.

Understanding these features allows students to recognize the graph quickly and assess statements
about its properties.

---

Analyzing the Multiple-Choice Statements

When presented with options labeled A, B, C, and D, each statement typically refers to specific
properties of the graph, such as symmetry, intercepts, domain, range, or behavior under
transformations. To determine which statement is true, one must analyze the graph in the context of
the properties outlined above.



Below is a systematic approach to evaluate such statements:

Common Types of Statements and How to Verify Them

- Symmetry about the origin: Check if the graph is symmetric with respect to the origin by testing
points \((x, y)\) and \((-x, -y)\).
- Intercepts: Confirm if the graph passes through the origin or other points.
- Domain and Range: Ensure the graph covers all real \(x\) and \(y\).
- Behavior at infinity: Observe the end behavior as \(x\) approaches large positive or negative values.
- Transformations: If the statement involves shifts, stretches, or reflections, compare the graph
accordingly.

---

Detailed Breakdown of Possible Statements and Their
Validity

Statement A: The graph passes through the origin and is symmetric about the origin.

- Assessment: Since the cube root function is an odd function, it is symmetric with respect to the
origin.
- Verification: The graph should pass through (0,0). For symmetry, for any point \((x, y)\), the point \((-
x, -y)\) should also be on the graph.
- Conclusion: Likely true if the graph passes through the origin and exhibits the expected symmetry.

Statement B: The graph is only defined for positive \(x\)-values.

- Assessment: This describes functions like the square root function, which are only defined for non-
negative \(x\).
- Verification: The cube root function is defined for all real numbers, both positive and negative.
- Conclusion: This statement is false.

Statement C: The graph approaches a horizontal asymptote as \(x \to \pm \infty\).

- Assessment: The cube root function increases without bound as \(x \to \infty\) and decreases without
bound as \(x \to -\infty\), so no horizontal asymptotes exist.
- Verification: Observe the end behavior; no horizontal lines the graph approaches.
- Conclusion: False.

Statement D: The graph is decreasing for all positive \(x\)-values.

- Assessment: For \(x > 0\), the cube root function is increasing.
- Verification: Check the slope in the first quadrant; it should be positive.
- Conclusion: False.

Summary: The most accurate statement based on the properties of the cube root function is A,



assuming it aligns with the specific graph presented.

---

Features and Pros/Cons of the Cube Root Parent
Function

Features:
- Odd symmetry: The graph is symmetric with respect to the origin.
- Unbounded domain and range: Extends infinitely in both directions.
- Smooth and continuous: No breaks or gaps.
- Steep near the origin: Rapid change in the vicinity of (0,0).
- Application in transformations: Serves as a base for understanding shifts, stretches, and reflections.

Pros:
- Facilitates understanding of odd functions and symmetry.
- Demonstrates the effects of fractional exponents.
- Useful in modeling real-world phenomena where relationships are nonlinear and extend across all
real values.
- Serves as a building block for more complex functions.

Cons:
- Its shape may be unintuitive for beginners unfamiliar with odd roots.
- Can be mistaken for other functions like logarithms or square roots if not carefully analyzed.
- Transformations can distort the graph significantly, making recognition harder without practice.

---

Conclusion: Recognizing the True Statement

In summary, the cube root parent function is a fundamental graph with distinctive symmetry and
behavior. When analyzing multiple-choice questions, key features such as symmetry about the origin,
the passage through the origin, and the domain and range are crucial clues. Based on the typical
properties, the statement asserting that "the graph passes through the origin and is symmetric about
the origin" is generally correct, making A the true statement among the options.

Mastering the interpretation of this graph not only enhances understanding of basic functions but also
lays the groundwork for exploring transformations, inverses, and more advanced concepts in algebra
and calculus. Whether you're a student preparing for exams or a math enthusiast, familiarizing
yourself with the cube root parent function's graph is an essential step toward mathematical
proficiency.

---

Remember: Always verify each statement by cross-referencing the graph's features; visual analysis
combined with understanding the properties of functions ensures accurate conclusions.
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