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Understanding the relationship between different graphs and their equations is a fundamental
aspect of algebra and coordinate geometry. When two graphs have the same shape, it indicates that
they are similar in form, differing perhaps only by shifts, reflections, or stretches. Identifying the
equation of a graph based on its shape and other given information is a crucial skill for students and
professionals working with mathematical models. In this article, we will explore how to determine
the equation of the blue graph when it shares the same shape as another given graph, with
particular focus on the functions g(x) and f(x).

Understanding Graph Similarity and Transformation

What Does It Mean for Graphs to Have the Same Shape?

When two graphs are said to have the same shape, it means they are similar in their geometric form.
They may be translated (shifted), reflected, or stretched/shrunk along the axes, but their
fundamental structure remains unchanged. For example, the graphs of y =x + 2 and y = x - 3 are
both straight lines with the same slope, just shifted vertically.

Types of Transformations That Preserve Shape

Transformations that do not alter the core shape of a graph include:
e Translations: Moving the graph horizontally or vertically.
» Reflections: Flipping the graph over a line, such as the x-axis or y-axis.

e Stretches and Shrinks: Scaling the graph along the axes.

Understanding these transformations helps in deducing the equation of a graph based on its shape
relative to a known function.

Analyzing the Given Functions



Given the Functions

The problem provides two functions:
o f(x)=x-5

e gx)=x-4

and states that the graphs of the functions below have the same shape. Our goal is to find the
equation of the blue graph, which is g(x), given this information.

Relationship Between f(x) and g(x)
Notice that f(x) and g(x) are both linear functions with the form y = x + ¢, where c is a constant. The
only difference is the constant term:

o f(x) =x-5

e gx)=x-4

This suggests that g(x) is a vertical shift of f(x). Since g(x) is 1 unit higher than f(x), their graphs are
parallel lines, sharing the same slope but with different intercepts.

Determining the Equation of the Blue Graph

Step 1: Recognize the Common Shape

Given that g(x) and f(x) are both linear functions with the same slope (both are of the formy = x +
c), their graphs are straight lines with identical steepness. Because they are similar in shape, the
blue graph's equation must also be linear with the same slope, possibly shifted vertically or
horizontally.

Step 2: Use Transformation Principles

Since the only difference between f(x) and g(x) is the constant term, and their graphs are similar, the
blue graph likely shares the same slope as g(x). The original problem mentions "The Graphs Below
Have The Same Shape," implying that the blue graph's equation is a transformation of either f(x) or

g(x).

Assuming the blue graph corresponds to g(x), which is g(x) = x - 4, then the equation of the blue
graph is:

e gx)=x-4



Alternatively, if the blue graph is a different transformation, further analysis is required.

Step 3: Confirm the Equation Based on Graph Shape

Suppose the blue graph is a horizontal shift of g(x). For example, if the blue graph is shifted 2 units
to the right, its equation would be:

e gx)=(x-2)-4=x-6

Similarly, if shifted 3 units to the left:

egx)=(x+3)-4=x-1

Without additional details, the most straightforward conclusion is that the blue graph's equation is
the same as g(x), i.e., g(x) = x - 4.

Conclusion: The Equation of the Blue Graph

Based on the analysis, the key points are:
e The graphs have the same shape, indicating similar or identical functions.
e The functions provided, f(x) = x - 5 and g(x) = x - 4, are linear with the same slope.

e The blue graph, sharing this shape, is likely g(x) or a horizontal translation thereof.

Therefore, the most probable equation of the blue graph is:
gx)=x-4

This equation describes a straight line with a slope of 1 and a y-intercept at -4, matching the shape
of the original functions.

Additional Tips for Identifying the Equation of a Graph

Use of Slope and Intercepts

- The slope (m) determines the steepness of the line.
- The y-intercept (b) is where the line crosses the y-axis.
- Parallel lines share the same slope but have different intercepts.



Recognizing Translations

- Vertical shifts change the intercept but not the slope.
- Horizontal shifts affect the x-value inside the function, often represented as f(x + h).

Graphical Analysis

- Plot known points and compare with the graph.
- Use the rise over run to determine slope.
- Check how the graph shifts relative to the known functions.

Summary

In conclusion, when given that multiple graphs have the same shape and specific functions like f(x)
= x - 5 and g(x) = x - 4, the key is to analyze the form and transformations involved. The equation of
the blue graph, which shares this shape, is most likely g(x) = x - 4, representing a line parallel to f(x)
and sharing the same slope but shifted vertically.

Understanding these concepts enhances your ability to interpret graphs, identify functions, and
solve algebraic problems efficiently. Whether you're a student preparing for exams or a professional
analyzing data, mastering the relationship between graph shapes and their equations is invaluable.

Frequently Asked Questions

What does it mean when two graphs have the same shape?

It means the graphs are similar in their overall form or pattern, indicating they are transformations
of each other, such as shifts, reflections, or stretches.

If two functions have the same shape, how are their equations
related?

Their equations are typically transformations of each other, involving shifts, reflections, or scaling,
but maintaining the same basic structure.

Given g(x) = x - 4 and f(x) = x - 5, do these functions have the
same shape?

Yes, both are linear functions with slope 1 but different y-intercepts, so they have the same
shape—straight lines with the same slope.

What is the significance of the equation g(x) = x -4 in



identifying the blue graph’s equation?

It indicates that the blue graph is a linear function with a slope of 1 and a y-intercept at -4, helping
us determine its specific equation.

How does the equation g(x) = x - 4 relate to the function f(x) =
X-5?

They are both linear functions with the same slope, but g(x) is shifted upward by 1 unit compared to
f(x).

What transformations could convert f(x) = x -5 to g(x) = x - 4?

A vertical shift upward by 1 unit transforms f(x) into g(x).

Why is it important to recognize that the graphs have the
same shape when solving for the equation?

Recognizing the same shape helps identify the type of function and the relationship between their
equations, simplifying the process of finding the specific equation of the blue graph.

Based on the information, what is the equation of the blue
graph?

The equation of the blue graph is g(x) = x - 4.

Additional Resources

The Graphs Below Have The Same Shape. What Is The Equation Of The Blue Graph? g(x) = f(x) = x -
5,a=A,gx)=x-4,B.

Understanding the relationship between different graphs and their equations is a fundamental skill
in algebra and coordinate geometry. When two or more graphs share the same shape, it indicates
that they are similar in form, differing perhaps only in their position, size, or orientation. The
problem statement suggests that the graphs of functions \( g(x) \) and \( f(x) \) have the same shape,
and we are tasked with determining the equation of the blue graph, given specific details about
these functions. This exploration involves analyzing the equations, understanding transformations,
and applying graph-shape similarity principles.

Understanding the Problem Statement

The phrase "The graphs below have the same shape" indicates that the functions \( g(x) \) and \( f(x)
\) are similar in their geometric form. The problem provides two equations:



and mentions the blue graph, which is associated with the same shape as these functions.
The key points to clarify are:

- The nature of the functions \( f(x) \) and \( g(x) \)

- How their graphs relate to one another in terms of shape

- How the equations \( g(x) = x-4\) and \( f(x) = x - 5) influence the shape and position of the
graphs

Analyzing the Given Functions

Linear Functions and Their Graphs

Both \( g(x) =x-4\) and \( f(x) = x - 5) are linear functions. They are of the form \(y = mx + c ),
where:

-\(m) is the slope
-\( ¢ ) is the y-intercept

For both functions:

\( g(x) = x-4) has a slope of 1 and y-intercept at \(-4\)
\( f(x) = x-5) has a slope of 1 and y-intercept at \(-5\)

Since both functions have the same slope, their graphs are straight lines that are parallel to each
other.

Features of these lines:

- They are parallel lines, because they have identical slopes.
- They are shifted vertically relative to each other, with \( g(x) \) shifted 1 unit above \( f(x) \).

The fact that both functions are linear with the same slope indicates that they are similar in
shape—they are straight lines with identical steepness but different y-intercepts.

Graph Similarity and Shape

The statement that the graphs have the same shape suggests that the blue graph is a transformation



of either \( g(x) \) or \( f(x) \) involving shifts, stretches, or reflections that preserve the overall shape.
- For linear functions, the shape is inherently a straight line.

- The similarity in shape implies the blue graph is also a straight line, perhaps shifted horizontally or
vertically, or scaled differently if the type of function changes.

Determining the Equation of the Blue Graph

Given the details, the main goal is to find the equation of the blue graph based on the information
that it shares the same shape as \( g(x) =x-4\) and \( f(x) =x-5).

Possible Transformations and Their Effects

To analyze the blue graph's equation, consider common transformations:

- Vertical shifts: \(y =mx + ¢ + k)

- Horizontal shifts: \(y = m(x - h) + ¢ )

- Reflections: \(y = -mx + c\)

- Scaling (stretching/compressing): \( y = a \cdot f(x) \)

In this context, since the original functions are linear and share the same shape, the blue graph is
likely a line with the same slope as the given functions but possibly shifted.

Possible Forms of the Blue Graph Equation

Given the options and the pattern in the problem statement, the blue graph might be represented by
an equation similar to:

-\(y =x + k), where \( k) is some constant shift
- Or perhaps a multiple of \( x\), such as\(y = ax + b)), with \( a\) similar to the slope of the other
lines (i.e., 1)

Based on the problem's options, a plausible candidate is:

x - 4) (already given)
-\(g(x) =x-5)) (also given)

=

=

o)
I

But the question is about the blue graph, which is not explicitly given.

If the problem states "What is the equation of the blue graph?" and provides options like:



-\(g(x) =x-4))
-\(g(x) =x-51)

and mentions that the blue graph has the same shape as these, then the blue graph could be one of
these, possibly shifted or reflected.

Conclusion: The Equation of the Blue Graph

Based on the analysis:

- The blue graph shares the same shape as the lines\(y =x-4\)and \(y =x-5)).

- These are straight lines with slope 1.

- The blue graph, therefore, is likely a line with slope 1, but its y-intercept depends on the specific
transformation.

Assuming the blue graph is a line parallel to the other two, its equation could be:

-\(y =x+ c\), where \( c) is a constant determined by the specific shift.

If the problem states that the blue graph is the same as \( g(x) = x - 4 \), then the equation is:
gx)=x-4

Alternatively, if the blue graph is shifted vertically by 1 unit upward, its equation could be:
gx)=x-3

Similarly, if the blue graph's shift is not specified, the most generic answer is:

The equation of the blue graph is \(y = x + ¢ \), where \( ¢ ) is a constant.

Features and Summary

Features of the Blue Graph:

- Same shape as the existing lines: Straight line, slope 1.

- Parallel to other lines: Same slope, different intercept.

- Transformation: Likely a vertical shift of the original lines.

Pros:

- Easy to identify as a linear function.



- Slope remains the same, simplifying the analysis.
- Can be easily graphed given the slope and intercept.

Cons:

- Without specific shift information, the exact equation remains ambiguous.
- The problem may require more context or a figure to determine the precise intercept.

Final Remarks

Understanding the concept of similar shapes in graphs hinges on recognizing transformations that
preserve shape, such as shifts, stretches, or reflections. For linear functions like those given, the
shape is always a straight line, and similarity implies identical slopes. The key to identifying the blue
graph's equation lies in recognizing its relationship to the given lines and understanding how shifts
affect the intercepts.

In conclusion, the equation of the blue graph, sharing the same shape as \( g(x) = x-4\) and \( f(x) =
x - 5), is most likely of the form:

(y=x+c))

where \( ¢ \) depends on the specific transformation. If the problem indicates a particular shift (e.g.,
1 unit above or below), then:

- If shifted 1 unit upward: \(y =x-3)
- If shifted 1 unit downward: \(y =x-5)

Otherwise, the general form remains:
(y=x+c))

This comprehensive analysis provides clarity on how the graphs are related and how to determine
the equation of the blue graph based on the given information.
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