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Understanding the relationship between functions and their graphical representations is a
fundamental aspect of algebra and calculus. When given the graph of two functions,
especially when one is a simple transformation of the other, analyzing their features helps
us deduce the explicit form of the functions involved. In this article, we will explore the
scenario where the function \(f(x) = x\) is known, and the task is to determine the form of
\(g(x)\) based on the graph, with options like \(g(x) = |x - 5]\) or \(g(x) = [x + 5[\). We will
delve into the principles of functions, graph transformations, and how to interpret key
features such as shifts, reflections, and absolute value behaviors to identify the correct
function \(g(x)\).

Understanding Functions and Their Graphs

What Is a Function?

- A function \(f(x)\) assigns exactly one output to each input \(x\).
- Common types include linear, quadratic, absolute value, exponential, etc.
- The graph of a function visually represents all the points \((x, f(x))\).

Graphical Features of Functions

- Intercepts: Where the graph crosses axes.

- Symmetry: Even functions are symmetric about the y-axis; odd functions about the origin.
- Transformations: Shifts, reflections, stretching, and compressing alter the graph's
appearance.

Given the Base Function \(f(x) = x\)



Graph of \(f(x) = x\)

- A straight line passing through the origin with a slope of 1.
- It is symmetric with respect to the origin, making it an odd function.
- The graph extends infinitely in both directions.

Implication of the Graph of \(f(x)\)

- Serves as a reference for transformations.
- Changes to the graph help identify the form of \(g(x)\).

Analyzing the Options for \(g(x)\)

Given the options:

- A \g(x) = |x - 5]\)

- B.\(g(x) =[x + 5|\)

- C. (Unspecified, but likely similar in form)

Assuming the options involve absolute value functions, which are known for their
characteristic V-shape, the key is to analyze how their graphs relate to the base line \(f(x) =
x\).

What Does \(g(x) = |x - 5|\) Represent?

- An absolute value graph shifted 5 units to the right of the origin.
- Vertex at \((5, 0)\).
- The graph opens upward, with the V-shape centered at \(x=5\).

What Does \(g(x) = |[x + 5|\) Represent?

- An absolute value graph shifted 5 units to the left of the origin.
- Vertex at \((-5, 0)\).
- Similar V-shape, but centered at \(x=-5\).

Understanding Transformations

- The form \(|x - h]\) shifts the basic absolute value graph \(\text{V}\) to the right by \(h\).
- The form \(|x + h|\) shifts it to the left by \(h\).
- The position of the vertex and the symmetry helps identify the transformation.



Interpreting the Graph of \(g(x)\)

Key features to examine:

- Vertex position: The point where the V-shape changes direction.

- Symmetry: About the vertex.

- Position relative to the origin: Does the graph shift to the left or right compared to the
base line?

Steps to determine \(g(x)\)

1. Identify the vertex of the graph: Is it at \((5, 0)\), \((-5, 0)\), or elsewhere?
2. Check the symmetry: Is the V-shape symmetric about a vertical line?
3. Compare with the base \(f(x) = x\): Does the graph appear shifted horizontally?

Practical Approach to Find \(g(x)\)

Step 1: Analyze the Graph

- Locate the vertex point.
- Note the coordinates of the vertex.

Step 2: Determine the Horizontal Shift

- If the vertex is at \((5, 0)\), then \(g(x) = |x - 5|\).
- If the vertex is at \((-5, 0)\), then \(g(x) = |x + 5|\).

Step 3: Confirm the Shape

- Check whether the graph is a V-shape with a sharp vertex.
- Ensure the slopes on either side are positive and negative accordingly.

Step 4: Match with the Options

- Based on the vertex location, select the corresponding function.



Example: Identifying \(g(x)\) from the Graph

Suppose the graph shows a V-shape with the vertex at \((5, 0)\):
- The graph opens upward with a sharp point at \((5, 0)\).

- As \(x\) decreases from 5, the \(g(x)\) increases.

- As \(x\) increases from 5, the \(g(x)\) also increases.

This corresponds to the absolute value function shifted 5 units to the right:
- Answer: \(g(x) = [x - 5]\).

Alternatively, if the vertex is at \((-5, 0)\):
- Answer: \(g(x) = |x + 5|\).

Additional Considerations

Dealing with Ambiguities

- Sometimes the graph may be scaled or reflected.
- Check for other features such as slopes or additional points to confirm.

Common Mistakes to Avoid

- Confusing horizontal shifts with vertical shifts.
- Overlooking the vertex location.
- Misreading the graph due to scale or axis labels.

Summary of Key Points

- The position of the vertex indicates the shift inside the absolute value.
- The general form \(|x - h|\) shifts right; \(|x + h|\) shifts left.
- The base line \(f(x) = x\) is a reference for understanding transformations.

Conclusion

Determining the function \(g(x)\) based on its graph involves understanding how
transformations affect the basic shape of functions. When given options involving absolute
value functions, focus on identifying the vertex point to ascertain the horizontal shift. By
examining the graph's features—such as the vertex's location and symmetry—you can
confidently select the correct form of \(g(x)\). This process underscores the importance of



graph interpretation skills in algebra and functions, which are essential for more advanced
mathematical analysis.

In summary:
- If the graph's vertex is at \((5, 0)\), then \(g(x) = |x - 5|\).
- If the vertex is at \((-5, 0)\), then \(g(x) = |x + 5|\).

Understanding these fundamental principles allows students and mathematicians to
analyze and interpret graphs effectively, bridging visual insights with algebraic expressions.

Frequently Asked Questions

Given the functions F(x) and G(x) shown on the graph,
and knowing that F(x) = x, what is G(x)?
G(x) =|x| +5

If F(x) = x and the graph shows G(x) as a V-shaped
graph opening upwards, what is G(x)?
G(x) =|x| +5

Based on the graph where F(x) = x, which of the
following represents G(x): G(x) = |x - 5] or G(x) = |x +
5|?

G(x) = |x + 5]

If the graph indicates G(x) is shifted vertically from F(x)
= X, what is the likely formula for G(x)?

G(x) =|x| +5

What does the absolute value in G(x) represent in
relation to F(x) = x?

It indicates a reflection or shift of the basic linear function, forming a V-shape shifted
vertically by 5 units.

Between the options G(x) = |x - 5] and G(x) = |[x + 5],
which matches a graph shifted upward by 5 units?
G(x) =|x| +5



How does the absolute value affect the shape of G(x)
compared to F(x) = x?

It makes G(x) a V-shaped graph symmetric about the y-axis, shifted vertically by 5 units.

If the graph shows G(x) as a V-shaped graph with its
vertex at (0,5), what is the expression for G(x)?

G(x) =|x| +5

Additional Resources
Understanding the Functions F(x) and G(x): An In-Depth Analysis

In the realm of mathematics, functions serve as fundamental building blocks that describe
relationships between variables, often representing real-world phenomena such as motion,
growth, decay, and many others. Among these, the functions F(x) and G(x) are frequently
examined to understand how different transformations affect their graphs and properties.
This article explores the relationship between two functions, F(x) and G(x), with a particular
focus on deciphering the formula for G(x) based on the given information and the visual
cues from their graphs. The question posed is: Given that F(x) = x, what is G(x)? The
options provided are G(x) = |x - 5] and G(x) = |x + 5|. We will analyze this problem
thoroughly, discussing the functions’ behaviors, transformations, and the reasoning behind
selecting the correct formula.

Understanding the Basic Functions and Notation

Before delving into the specific functions, it is essential to review some fundamental
concepts regarding absolute value functions and their transformations.

Absolute Value Functions

- The absolute value function, denoted as |x|, measures the distance of a point x from zero
on the number line.

- The graph of y = |x] is a 'V' shape with its vertex at the origin (0,0), opening upward.

- Transformations of |x| involve shifts, reflections, stretches, or compressions, which modify
the shape and position of the graph.

Basic Understanding of F(x) = x

- The function F(x) = x is a simple linear function with a slope of 1 passing through the
origin.



- Its graph is a straight line at a 45-degree angle passing through points like (0,0), (1,1),
(-1,-1), etc.

Deciphering G(x) Based on Graphs and
Transformations

The core of the problem revolves around deducing the formula for G(x), given the graph of
F(x) and G(x). Since the problem states that the functions are shown on a graph, we need
to interpret what the visual cues imply.

Key Visual Clues in Graphs

- The position of the vertex: For absolute value functions, the vertex indicates the point of
the 'V' shape where the function's value is minimized or maximized.

- Horizontal shifts: Moving the graph left or right indicates a change in the argument of the
function.

- Vertical shifts: Moving the graph up or down indicates adding or subtracting a constant
outside the absolute value.

- Reflection: Flipping the graph over the x-axis indicates multiplying the function by -1.

Interpreting the Graph of F(x) = x

- Since F(x) = x is linear, its graph is a straight line passing through the origin.
- The absence of any shifts suggests it is in its simplest form.

Inferring G(x) from the Graph

- The options G(x) = |x - 5] and G(x) = |x + 5| suggest that G(x) is an absolute value
function shifted horizontally.

- The key difference: G(x) = |x - 5] shifts the graph 5 units to the right, whereas G(x) = |x +
5| shifts it 5 units to the left.

- The position of the vertex on the graph is crucial to determine which shift applies.

Analyzing the Options for G(x)

Let's examine each option in detail, considering how shifts affect the graph.



Option A: G(x) = |[x - 5|

- The vertex of this graph is at (5, 0).
- The graph is a 'V' shape opening upward, shifted 5 units to the right.
- This implies that the absolute value function is centered at x=5, rather than at x=0.

Option B: G(x) = |x + 5]

- The vertex here is at (-5, 0).
- The graph is a 'V' shape opening upward, shifted 5 units to the left.
- The shift indicates the focus of the absolute value graph is at x=-5.

Determining the Correct Option Based on the Graph
- If the graph of G(x) shows a vertex at x=5, then Option A is correct.
- If the vertex is at x=-5, then Option B applies.

Key Point: Since the problem states that F(x) = x and shows the graphs of both functions,
the critical factor is the position of the vertex and the nature of the shifts caused.

Transformations and Their Significance

To understand the relationship fully, it is vital to analyze how the transformations relate to
each other.

Horizontal Shifts in Absolute Value Functions

- The general form: G(x) = |x - h|, where h is the horizontal shift.
- For h > 0, the graph shifts h units to the right.
- For h < 0, the graph shifts |h| units to the left.

Implications of the Shifts

- The shift determines the center of the 'V' shape.
- Shifts are crucial in understanding the relationship between F(x) and G(x).

Reflection and Other Transformations

- Since the options are positive absolute value functions, reflections are not directly
involved unless specified.
- The main transformation here involves horizontal shifts.



Connecting F(x) and G(x): The Underlying
Relationship

The question centers on how G(x) relates to F(x) = x. Based on the options, G(x) appears to
be a shifted version of the basic absolute value function.

Possible Scenarios

- G(x) could be a translation of F(x) along the x-axis.

- The shifts correspond to the absolute value functions' vertices at x=5 or x=-5.

- The shift indicates a translation of the original function, altering its graph’s position while
maintaining its shape.

Why the Shift Matters

- The position of the vertex indicates the point of symmetry and the minimum point of the
absolute value function.
- Recognizing the shift helps in identifying the exact formula for G(x).

Conclusion: Identifying the Correct Formula for
G(x)

Based on the analysis, the key to determining G(x) lies in interpreting the graph's features,
especially the vertex's position.

- If the graph of G(x) shows the vertex at x=5, then G(x) = |x - 5| is correct.
- If the vertex is at x=-5, then G(x) = |x + 5| applies.

Given the typical interpretation of such problems, and assuming the graph shows a vertex
at x=5, the correct answer would be:

G(x) = |x - 5|
This choice indicates that G(x) is a horizontal shift of the basic absolute value function,

shifted 5 units to the right from the origin. This transformation preserves the shape but
relocates the vertex, aligning with the visual cues from the graph.



Broader Implications and Applications

Understanding how to analyze functions through their graphs and transformations extends
beyond academic exercises; it has practical applications across various fields.

Real-World Applications

- Engineering: Designing systems with predictable response behaviors, where shifts
represent delays or offsets.

- Economics: Modeling cost functions or profit margins that depend on certain thresholds.
- Data Science: Analyzing residuals or deviations from a baseline model, often visualized
through shifts and transformations.

Educational Significance

- Developing skills to interpret graphs enhances problem-solving abilities.
- Recognizing transformations helps in understanding more complex functions and their
behaviors.

Final Thoughts and Summary

In summary, the function G(x) is a transformed version of the basic absolute value function,
shifted horizontally relative to the origin. The provided options suggest two possible shifts:
5 units to the right or to the left. The core of the problem involves analyzing the graph's
vertex position, which reflects the shift parameter h in the absolute value function G(x) = |x
- h|.

The key takeaways:

- The shape of the absolute value graph remains consistent; transformations alter its
position.

- Horizontal shifts are represented by |x - h|, with the sign of h indicating direction.

- Visual cues from the graph, especially the vertex location, are instrumental in identifying
the correct formula.

Therefore, assuming the graph indicates a vertex at x=5, the appropriate choice is:
G(x) = |x - 5|

This conclusion underscores the importance of graph interpretation and understanding
transformations in analyzing functions. Mastery of these concepts equips students and

professionals alike with the tools to analyze complex relationships and model real-world
scenarios effectively.
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