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Introduction
Understanding whether a graph represents a linear relationship is fundamental in mathematics,
especially in algebra and coordinate geometry. When given specific points through which a graph
passes, such as (0, 2), (2, 6), and (3, 12), the key question becomes: does the graph form a straight
line? This article explores how to determine if a set of points lies on a linear graph, what properties
define linearity, and how to verify this with the given points.

What Is a Linear Graph?
A linear graph depicts a relationship between two variables where the change in one variable is
proportional to the change in the other. Characteristics include:

Represented by a straight line on the coordinate plane

The equation of the line takes the form y = mx + b, where m is the slope and b is the y-
intercept

Consistent rate of change between the variables

In essence, a graph is linear if, for any two points on the line, the slope remains constant.

Understanding the Given Points
The points provided are:

(0, 2)1.

(2, 6)2.

(3, 12)3.



Before concluding whether the graph is linear, we need to analyze the relationship between these
points.

Calculating the Slope Between Points
The slope (m) between any two points (x₁, y₁) and (x₂, y₂) is calculated as:

\[ m = \frac{y_2 - y_1}{x_2 - x_1} \]

Let's compute the slope between each pair of points:

Slope between (0, 2) and (2, 6)
\[ m = \frac{6 - 2}{2 - 0} = \frac{4}{2} = 2 \]

Slope between (2, 6) and (3, 12)
\[ m = \frac{12 - 6}{3 - 2} = \frac{6}{1} = 6 \]

Slope between (0, 2) and (3, 12)
\[ m = \frac{12 - 2}{3 - 0} = \frac{10}{3} \approx 3.33 \]

Interpreting the Slope Calculations
The slopes between the pairs are:

- Between (0, 2) and (2, 6): 2
- Between (2, 6) and (3, 12): 6
- Between (0, 2) and (3, 12): approximately 3.33

Since the slopes are not consistent, the points do not lie on a straight line.

Conclusion: Is the Graph Linear?
Based on the calculations, the slopes between the points vary significantly:

- The slope from the first to second point is 2.
- The slope from the second to third point jumps to 6.
- The overall slope from the first to third point is approximately 3.33.

Because the slopes are inconsistent, the points do not form a straight line, meaning the graph passing
through these points does not represent a linear relationship.



Implications for Graphing and Mathematical Analysis
When analyzing whether a set of points forms a linear graph, the key steps include:

Calculating the slope between multiple pairs of points1.

Checking for consistency in the slope values2.

Determining if the points satisfy the linear equation y = mx + b3.

If the slopes are equal, the points lie on a line; if not, the relationship is nonlinear.

Visual Representation and Graphing
Plotting the points on a coordinate plane can also help visualize whether they align linearly:

- The point (0, 2) is at the y-intercept if the line were linear.
- The other points' positions relative to this intercept can visually confirm the linearity or nonlinearity.

In this case, plotting the points shows they do not form a straight line due to the varying slopes.

Additional Considerations
While slope is a primary indicator, other methods can help determine linearity:

Using the equation of the line to check if all points satisfy it

Calculating the differences in y over differences in x for all pairs

Applying regression analysis for larger datasets

For the given points, the inconsistent slopes conclusively show non-linearity.

Summary
- A linear graph maintains a constant slope between any two points.
- Calculations for the points (0, 2), (2, 6), and (3, 12) reveal inconsistent slopes.
- Therefore, the graph passing through these points does not represent a linear relationship.
- Recognizing such relationships is crucial in mathematics, data analysis, and modeling real-world
phenomena.



Final Thoughts
Understanding whether a set of points forms a linear graph is a vital skill in mathematics. It helps in
building accurate models, predicting values, and interpreting data trends. By calculating slopes and
analyzing the consistency across multiple points, students and professionals can effectively determine
the nature of the relationship. In this case, the points (0, 2), (2, 6), and (3, 12) do not align linearly,
highlighting the importance of thorough analysis in mathematical assessments.

Frequently Asked Questions

Does the graph passing through the points (0, 2), (2, 6), and
(3, 12) represent a linear relationship?
No, because the relationship between the points is not consistent with a constant rate of change,
indicating the graph is not linear.

How can we determine if the points (0, 2), (2, 6), and (3, 12)
lie on a straight line?
By calculating the slopes between each pair of points; if the slopes are equal, the points are collinear
and the graph is linear.

What is the slope between the points (0, 2) and (2, 6)?
The slope is (6 - 2) / (2 - 0) = 4 / 2 = 2.

What is the slope between the points (2, 6) and (3, 12)?
The slope is (12 - 6) / (3 - 2) = 6 / 1 = 6.

Are the slopes between the points (0, 2) to (2, 6) and (2, 6) to
(3, 12) equal?
No, the slopes are 2 and 6 respectively, so the slopes are not equal, indicating the graph is not linear.

What does the difference in slopes imply about the graph
passing through these points?
It implies the graph is curved or nonlinear because the rate of change is not constant.

Can the points (0, 2), (2, 6), and (3, 12) be part of a linear
graph?
No, because the unequal slopes between points show they do not lie on a single straight line.



What is the significance of a constant slope in determining if
a graph is linear?
A constant slope indicates a linear relationship, meaning the graph is a straight line passing through
the points.

Based on the points provided, what type of graph do these
points suggest?
They suggest a nonlinear graph, likely a curve, since the slopes between points differ.

Additional Resources
Part A: A Graph Passes Through The Points (0, 2), (2, 6), And (3, 12). Does This Graph Represent A
Linear function? This question explores the fundamental properties of linear functions and how to
determine whether a given set of points can belong to such a function. Understanding the nature of
linearity is essential in various fields, including mathematics, physics, economics, and engineering,
where modeling relationships between variables is crucial. This article delves into the criteria for
linearity, methods to verify if a graph passing through specific points is linear, and discusses the
features, advantages, and limitations of linear functions in the context of the given points.

Understanding Linear Functions

Definition and Characteristics
A linear function is a function that graphs as a straight line on the coordinate plane. Its general form
is:

\[ y = mx + b \]

where:
- \( m \) is the slope of the line (rate of change),
- \( b \) is the y-intercept (the point where the line crosses the y-axis).

Key features of linear functions include:
- Constant rate of change (slope) between any two points on the line.
- The graph is always a straight line.
- The relationship between \( x \) and \( y \) is proportional and additive.

Importance of Linearity
Linear functions are fundamental because:
- They are simple to analyze and understand.
- They serve as approximations for more complex relationships within a limited range.



- They are used in modeling real-world phenomena where relationships are approximately constant
over certain intervals.

Analyzing the Given Points

Points Provided
The points through which the graph passes are:
- (0, 2)
- (2, 6)
- (3, 12)

The main question is: Does the graph passing through these points represent a linear function? To
determine this, we need to analyze whether these points lie on a single straight line, which requires
checking if the slope between each pair of points is consistent.

Calculating the Slopes
The slope \( m \) between two points \( (x_1, y_1) \) and \( (x_2, y_2) \) is:

\[ m = \frac{y_2 - y_1}{x_2 - x_1} \]

Let's calculate the slopes between the points:

- Slope between (0, 2) and (2, 6):

\[ m_{1} = \frac{6 - 2}{2 - 0} = \frac{4}{2} = 2 \]

- Slope between (2, 6) and (3, 12):

\[ m_{2} = \frac{12 - 6}{3 - 2} = \frac{6}{1} = 6 \]

Since \( m_1 = 2 \) and \( m_2 = 6 \), the slopes are not equal. This indicates that the points do not lie
on the same straight line, and therefore, the graph passing through these points does not represent a
linear function.

Implications of the Slope Calculation

Why the Slopes Matter
The fundamental property of a linear function is that the slope between any two points on its graph
must be constant. The differing slopes calculated above confirm that the points do not align linearly.

Features of this analysis:



- Consistent slope indicates a straight line.
- Variable slope indicates a curve or a non-linear relationship.

Conclusion from the Calculations
Since the slope between (0, 2) and (2, 6) is 2, and between (2, 6) and (3, 12) is 6, the change in the
rate of \( y \) with respect to \( x \) is not constant. Therefore, the points do not lie on a single straight
line, and the graph passing through these points does not represent a linear function.

Further Analysis: Can a Single Linear Equation Fit All
Three Points?

Given the points do not form a straight line, can we find a linear equation that passes through any two
of them? Let's check:

- Using points (0, 2) and (2, 6):

\[ m = 2 \]
\[ y = 2x + b \]
Plug in (0, 2):

\[ 2 = 2(0) + b \Rightarrow b = 2 \]

Equation: \( y = 2x + 2 \)

Check if (3, 12) satisfies this:

\[ y = 2(3) + 2 = 6 + 2 = 8 \neq 12 \]

So, it's not on this line.

- Using points (2, 6) and (3, 12):

\[ m = 6 \]
\[ y = 6x + b \]
Plug in (2, 6):

\[ 6 = 6(2) + b \Rightarrow 6 = 12 + b \Rightarrow b = -6 \]

Equation: \( y = 6x - 6 \)

Check if (0, 2) satisfies this:

\[ y = 6(0) - 6 = -6 \neq 2 \]

Again, not on this line.



Conclusion: No single linear function passes through all three points, confirming the non-linearity.

Features and Limitations of Linear Models in This
Context

Features:
- Simplicity in analysis and interpretation.
- Easy to compute and predict values using the slope-intercept form.
- Useful for modeling relationships with constant rate changes.

Limitations:
- Cannot accurately model relationships where the rate of change varies.
- Not suitable for data points that do not align linearly.
- Oversimplification of complex phenomena.

Understanding Non-Linear Relationships

Since the points do not form a linear pattern, it suggests that the relationship between \( x \) and \( y
\) might be non-linear, such as quadratic, exponential, or other forms.

Possible non-linear models:
- Quadratic functions: \( y = ax^2 + bx + c \)
- Exponential functions: \( y = a \cdot b^x \)
- Polynomial functions of higher degree

Fitting such models requires more data points and analysis but can provide a better representation of
the relationship.

Summary and Final Verdict

In conclusion, analyzing the points (0, 2), (2, 6), and (3, 12) reveals that:

- The slopes between consecutive points are not consistent.
- No single linear function passes through all three points.
- The graph passing through these points does not represent a linear function.

This example highlights the importance of checking the slope consistency when determining the
linearity of a set of points. While linear functions are valuable tools due to their simplicity, they are
only appropriate when the data exhibits a constant rate of change. Non-linear patterns require more
complex models for accurate representation.

Key takeaways:
- Always verify the slope between points to assess linearity.
- Not all sets of points will fit a linear model.



- Understanding the nature of the data guides the choice of the appropriate model.

By mastering these concepts, students and professionals can better analyze data, select suitable
models, and interpret graphs correctly, leading to more accurate conclusions and predictions in their
respective fields.
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