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Understanding the properties of functions is fundamental in algebra and calculus. When
examining functions like G(x) = x? and H(x) = x?, it’s crucial to analyze their
characteristics thoroughly. This article aims to explore which statements are true about
these functions, providing a comprehensive overview to clarify their behavior, properties,
and key features. Whether you're a student, educator, or enthusiast, understanding these
functions' core traits will enhance your mathematical knowledge and application skills.

Introduction to the Functions G(x) = x? and H(x)
= x2

Before diving into the statements, it’s essential to understand what these functions
represent.

Definition and Basic Characteristics

- Both G(x) and H(x) are quadratic functions with the same formula: G(x) = x? and H(x) =
x2.

- These functions are polynomial functions of degree 2.

- The graphs of both functions are parabola-shaped, opening upwards.

Commonality and Differences

- Since both functions are defined identically, they share all properties.
- Any statement valid for G(x) = x2 is also valid for H(x) = x2, and vice versa.

Key Properties of the Functions G(x) = x2 and
H((x) = x?

Understanding the fundamental properties helps in evaluating the truth of various
statements about these functions.



1. Domain and Range

- Domain: All real numbers, denoted as (-», «). Both functions accept any real input.
- Range: All real numbers greater than or equal to zero, denoted as [0, »). The output is
always non-negative because squares are never negative.

2. Symmetry

- Both functions are even functions, meaning they are symmetric about the y-axis.
- This symmetry can be mathematically expressed as: G(-x) = G(x) and H(-x) = H(x).

3. Vertex and Axis of Symmetry

- The vertex of both parabolas is at the origin (0,0).
- The axis of symmetry is the vertical line x = 0.

4. Increasing and Decreasing Intervals

- The functions decrease on the interval (-, 0) and increase on (0, »).

5. Continuity and Differentiability

- Both functions are continuous and differentiable for all real numbers.
- Derivative: G'(x) = 2x; H'(x) = 2x.

Analyzing Statements About G(x) = x? and H(x) =
XZ

Now, let’s examine some common statements and determine which are true for these
functions.

Statement 1: The functions are even functions

- True. Both G(x) and H(x) satisfy G(-x) = G(x) and H(-x) = H(x), confirming symmetry
about the y-axis.

Statement 2: The range of both functions is [0, «)

- True. Since squares are always non-negative, their outputs are at least zero, extending to
infinity.



Statement 3: The functions are increasing on the entire
real line

- False. They are decreasing on (-«, 0) and increasing on (0, «).

Statement 4: The functions are quadratic with a
minimum point at (0,0)

- True. The vertex at (0,0) is the minimum point because the parabola opens upward.

Statement 5: Both functions are differentiable
everywhere

- True. Polynomial functions are differentiable for all real numbers.

Statement 6: G(x) = H(x) for all x

- True. Since both functions are defined identically, they are equal for all real x.

Statement 7: The functions are not continuous

- False. Polynomial functions are continuous everywhere.

Statement 8: The graphs of the functions are symmetric
about the x-axis

- False. They are symmetric about the y-axis, not the x-axis.

Implications of These Properties in Mathematics
and Applications

Understanding the properties of G(x) = x2? and H(x) = x? extends beyond pure
mathematics, impacting various fields.

1. Real-World Modeling

- These functions are used to model phenomena with quadratic relationships, such as
projectile motion, profit maximization, and area calculations.



2. Calculus Applications

- Their derivatives help analyze slopes and rates of change.
- The second derivative being constant (G'"(x) = 2) indicates constant concavity.

3. Symmetry and Optimization

- Symmetry about the y-axis simplifies problem-solving in optimization tasks involving
quadratic functions.

Common Misconceptions About G(x) = x2 and
H(x) = x?

Despite their simplicity, these functions are often misunderstood.

Misconception 1: The functions are linear

- Correction: They are quadratic, not linear, with a degree of 2.

Misconception 2: The functions have no minimum value

- Correction: They have a minimum at (0,0).

Misconception 3: The functions are increasing on the
entire real line

- Correction: They decrease on negative x-values and increase on positive x-values.

Summary: Which Statements Are True for G(x) =
x2 and H(x) = x2

Based on the analysis, the following statements are true:

- They are even functions.

- Their range is [0, «).

- They are quadratic functions with a vertex at (0,0).

- They are decreasing on (-«, 0) and increasing on (0, «).
- They are continuous and differentiable everywhere.

- They are identical functions: G(x) = H(x).

Statements that are false include:



- They are increasing over the entire real line.
- Their graphs are symmetric about the x-axis.
- They are not continuous or differentiable.

Conclusion

The functions G(x) = x? and H(x) = x? exemplify fundamental quadratic behavior,
showcasing properties such as symmetry, domain and range, and minimum points.
Recognizing which statements are true about these functions enhances understanding of
their mathematical nature and applications. Whether used in theoretical mathematics or
practical modeling, these properties serve as foundational concepts in algebra and
calculus. Remember, the key to mastering quadratic functions lies in analyzing their
symmetry, vertex, and growth behavior—knowledge that applies to many areas of science,
engineering, and beyond.

Frequently Asked Questions

Are the functions G(x) = x2 and H(x) = x? identical?

Yes, both functions are identical since they have the same expression and domain.

Do G(x) and H(x) have the same graph?

Yes, since both are the same quadratic function, their graphs are identical parabolas
opening upwards.

Are the ranges of G(x) and H(x) the same?

Yes, both functions have the range [0, «) because x? is always non-negative.

Are the functions G(x) and H(x) linear?

No, both functions are quadratic, not linear.

Do G(x) and H(x) satisfy the property G(x) = H(x) for all
x?

Yes, for every real number x, G(x) equals H(x).

Are the functions G(x) = x2 and H(x) = x2 differentiable
everywhere?

Yes, both functions are differentiable for all real numbers.



Can G(x) and H(x) be used interchangeably in
calculations?

Yes, since they are the same function, they can be used interchangeably.

Are the functions G(x) and H(x) even functions?

Yes, because both satisfy G(-x) = G(x) and H(-x) = H(x), making them even functions.

Additional Resources

Functions G(x) = x? and H(x) = x? are fundamental quadratic functions that serve as
building blocks in algebra and calculus. These functions are often introduced early in
mathematical education due to their simplicity and the rich properties they exhibit. When
examining their characteristics and behaviors, it becomes important to analyze what
statements about these functions are true, especially in relation to their graphs, domains,
ranges, and transformations. This article aims to thoroughly explore which statements are
accurate for G(x) = x2 and H(x) = x2, clarifying common misconceptions and highlighting
key features.

Understanding the Basic Nature of G(x) = x2 and
H(x) = x?

Definition and Domain

Both G(x) and H(x) are defined by the same quadratic expression. Their domain is all real
numbers, denoted as:

- Domain: R (all real numbers)

- Range: [0, «)

This means that for every real number x, G(x) and H(x) produce a non-negative output.
Since the functions are identical, any statement applicable to one is equally applicable to
the other.

Graphical Representation

The graphs of G(x) and H(x) are standard parabola shapes opening upwards, symmetric
about the y-axis. Key features include:

- Vertex at the origin (0,0)

- Axis of symmetry along x=0

- The parabola gets wider as |x| increases

Pros:
- Easy to visualize and analyze



- Fundamental for understanding quadratic functions

Cons:
- Limited to symmetric, upward-opening parabola shapes
- Not suitable for representing functions with asymmetric or downward opening behaviors

Check All That Apply: Statements About G(x) = x?
and H(x) = x?

In the context of questions asking "Which statements are true for the functions G(x) = x2
and H(x) = x2?", several typical statements are evaluated. Below, these are categorized
and analyzed with explanations.

1. The functions are even functions.

True.

A function f(x) is called even if f(-x) = f(x) for all x in its domain. For G(x) and H(x), we
observe:

- G(x) = (x)? = x? = G(x)

- H(-x) = (-x)? = x? = H(x)

Implication:
Both functions satisfy the property of evenness, meaning their graphs are symmetric about
the y-axis.

Features:
- Symmetry about the vertical axis
- Simplifies analysis of the functions over negative and positive x-values

Pros:
- Useful for simplifying calculations involving symmetry
- Facilitates understanding of graph behavior in different quadrants

Cons:
- Limits the functions' ability to model asymmetric real-world phenomena

2. The functions are odd functions.

False.

A function f(x) is odd if f(-x) = -f(x) for all x. For G(x) and H(x):
-G(x) = x2 # x2 = -G(x)

-H(x) = x2 # -x2 = -H(x)



Implication:
These functions are not odd; they do not exhibit rotational symmetry about the origin.

3. The functions are increasing for all x > 0.

True.
When x > 0:
- G(x) = x?

- As x increases, x? increases because the square function is monotonically increasing on
positive x-values.

Features:
- The derivative G'(x) = 2x > 0 for x > 0, confirming increasing behavior
- The graph rises as x moves away from zero in the positive direction

Pros:
- Predictable growth for x > 0
- Useful in optimization problems

Cons:

- The function is decreasing on x < 0, which could be counterintuitive if not carefully
analyzed

4. The functions are decreasing for all x < 0.

False.
Forx < 0:
- G(x) = x?

- As x decreases (becomes more negative), x? increases because squaring negative
numbers results in positive outputs that grow larger as |x| increases.

Implication:

- The function is decreasing only on the interval (-, 0) only if we consider the function
from left to right, but in terms of function value, it actually increases as x approaches zero
from the negative side.

Clarification:

- The function is decreasing on the interval (-, 0) if we look at the graph from left to right,
but the key point is that the function's value increases as x moves away from zero in the
negative direction.

Summary:
- The statement is false if interpreted as "function values decrease as x decreases."



- Correctly, the function increases in value as x moves away from zero in both directions.

5. The vertex of the graph is at the origin (0,0).

True.

The vertex of G(x) and H(x) is at (0,0) because:

- The quadratic functions are in the form y = x2, which has its minimum point at x=0
- The y-value at the vertex is G(0) = 02 =0

Features:
- The lowest point of the parabola
- Symmetric about the y-axis

Pros:
- Simplifies the analysis of the function's minimum
- Serves as a reference point for transformations

6. The functions are symmetric about the y-axis.

True.

This is a direct consequence of the functions being even:
- G(x) = G(-x)

- H(x) = H(-x)

Implication:
Graphical symmetry simplifies visualization and calculation.

7. The range of the functions is all real numbers.

False.
Range is the set of all possible output values:
- For G(x) and H(x), since x? = 0 for all x, the range is [0, ).

Features:
- No negative outputs
- The minimum value is 0 at x=0

Pros:
- Clear understanding of the output behavior



Additional Features and Transformations

While G(x) and H(x) are identical in their basic form, transformations can alter their
properties, leading to different statements being true or false.

Vertical and Horizontal Shifts

- Adding or subtracting constants shifts the parabola vertically
- Shifting the graph horizontally (e.g., y = (x - h)?) moves the vertex to (h, 0)

Implication:
Statements about the original functions must be adjusted when transformations are
applied.

Scaling and Reflection

- Multiplying by a constant stretches or compresses the parabola vertically
- Negative coefficients reflect the graph across the x-axis

Key Point:
Original functions are symmetric and have their vertex at the origin, but transformations
can break or preserve these properties.

Summary and Final Thoughts

In analyzing the functions G(x) = x2 and H(x) = x2, several statements can be confidently
marked as true or false:

- True statements include:

- The functions are even functions.

- The vertex is at (0,0).

- The graph is symmetric about the y-axis.

- The functions are increasing for x > 0.

- The functions are decreasing for x < 0 in terms of value as you move away from zero, but
their output values increase as x approaches zero from the negative side.

- False statements include:

- The functions are odd.

- The range is all real numbers.

- The functions are decreasing over the entire negative x-axis (if misinterpreted).



Final Note:

Understanding the properties of quadratic functions like G(x) and H(x) lays a foundation
for more advanced topics, including calculus, transformations, and real-world modeling.
Recognizing their symmetry, range, and behavior over different intervals is essential for
accurate analysis and application.

In conclusion, the key features of G(x) = x? and H(x) = x>—such as being even, having
their vertex at the origin, and their range being [0, «)—are universally true, while other
statements depend on the context and interpretation. Always verify properties carefully,
especially when dealing with transformations or more complex functions derived from
these basic forms.
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