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Which Equation Represents The Graph?a Graph Of A Line That Passes Through The
Points 0 Comma Negative is a question that often arises in algebra and
coordinate geometry when analyzing linear graphs. Understanding how to
determine the equation of a line based on given points is fundamental for
students and professionals working with mathematical models, physics,
engineering, and various sciences. In this article, we will explore the
process of identifying the correct linear equation from a given graph,
especially when the line passes through the point where the x-coordinate is
zero and the y-coordinate is negative. We will also discuss key concepts such
as the slope-intercept form, point-slope form, and how the coordinates
influence the line's equation.

---

Understanding the Basics of a Line's Equation

Before diving into the specifics of the problem, it is important to
understand the foundational forms of a line's equation and how they relate to
points on the graph.

1. The Slope-Intercept Form

The most common form of a line's equation is the slope-intercept form:

\[
y = mx + b
\]

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

When a line passes through the point \((0, y)\), the y-intercept directly
corresponds to the y-coordinate of that point, which simplifies the process
of writing the equation.



2. The Point-Slope Form

Another useful form is the point-slope form:

\[
y - y_1 = m(x - x_1)
\]

where:
- \((x_1, y_1)\) is a known point on the line.
- \( m \) is the slope.

This form is particularly handy when you know a specific point on the line
and its slope.

---

Analyzing the Given Point: (0, Negative)

The problem states that the line passes through the point \((0,
\text{Negative})\). This indicates that:

- The line crosses the y-axis at a negative y-coordinate.
- The x-coordinate at this point is zero, which is exactly where the y-
intercept is located.

Implication:
Since the line passes through \((0, y)\) with \( y < 0 \), the y-intercept
\(b\) in the slope-intercept form is a negative number. Therefore, the
equation of the line can be expressed as:

\[
y = mx + b
\]
with \(b < 0\).

---

Determining the Equation of the Line

To find the specific equation, additional information such as the slope or
another point is needed. Let's explore the scenarios based on what data might
be available.



1. If the Slope \(m\) Is Known

Suppose the slope \( m \) is provided or can be calculated from the graph.
Then, the process is straightforward:

- Use the known point \((0, y)\) to identify \(b\):
\[
y = m \times 0 + b \Rightarrow b = y
\]
Since \( y \) is negative, \(b\) is negative.

- Write the equation as:
\[
y = mx + y_{\text{intercept}}
\]

Example:
If the line passes through \((0, -3)\) and has a slope of \( 2 \), then:

\[
y = 2x - 3
\]

---

2. If Only the Point \((0, \text{Negative})\) Is
Known

In the absence of slope data, the equation can be expressed generally as:

\[
y = mx + y_{0}
\]

where \( y_{0} \) is the known negative y-intercept.

Key Point:
Without the slope, multiple lines can pass through \((0, y_0)\), each with
different inclinations. Therefore, additional points or the slope are
necessary to pinpoint a unique equation.

---

How to Find the Slope From the Graph

If the graph of the line is available, and it passes through \((0, y_0)\),



then to find the slope:

1. Identify Two Points on the Line

Choose the y-intercept point \((0, y_0)\) and another point \((x_1, y_1)\) on
the line.

2. Calculate the Slope \(m\)

Use the slope formula:

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

where:
- \((x_1, y_1) = (0, y_0)\),
- \((x_2, y_2)\) is another point on the line.

Example:
Suppose the other point is \((4, 5)\). Then,

\[
m = \frac{5 - y_0}{4 - 0} = \frac{5 - y_0}{4}
\]

Since \( y_0 \) is negative, the slope can be positive or negative depending
on \( y_0 \) and the second point.

---

Constructing the Equation Based on the Known
Data

Once the slope \(m\) and the point \((0, y_0)\) are known, the equation can
be finalized using the slope-intercept form:

\[
\boxed{
y = mx + y_0
}
\]

where:



- \( y_0 < 0 \),
- \( m \) is calculated based on the second point or given.

---

Common Misconceptions and Pitfalls

When working with linear equations and points, students often encounter
errors or misunderstandings. Here are some pitfalls to avoid:

Confusing the slope with the y-intercept: Remember that the y-intercept
corresponds to the point where \(x=0\).

Assuming the slope from a single point: To determine the slope, you need
at least two points unless the slope is given.

Misinterpreting the negative y-coordinate: The negative y-value
indicates the line crosses below the x-axis at \(x=0\).

Not verifying the line passes through the given point: Always check your
equation by plugging in the point's coordinates.

---

Summary of Steps to Identify the Equation

To find the equation of a line passing through \((0, \text{Negative})\):

Identify the y-intercept \(b\) from the point \((0, y_0)\), noting that1.
\( y_0 \) is negative.

Determine the slope \(m\):2.

If the slope is given, proceed to step 3.

If not, find another point on the line to calculate \(m\) using the
slope formula.

Write the equation in slope-intercept form: \( y = mx + y_0 \).3.

Verify the equation by substituting known points.4.



---

Conclusion

Determining the equation of a line that passes through a specific point,
especially when the point has a zero x-coordinate and a negative y-
coordinate, hinges on understanding the basic forms of linear equations and
the relationship between points and slope. By carefully identifying the y-
intercept from the given point and calculating the slope using additional
points or data, one can accurately derive the equation of the line. This
process is crucial in many mathematical applications, including graph
analysis, problem-solving, and real-world modeling. Remember, the key is to
work systematically, verify each step, and understand how the intercept and
slope define the line’s behavior and position on the coordinate plane.

Frequently Asked Questions

Which equation represents a line passing through the
points (0, -5) and (2, 1)?
First, find the slope: m = (1 - (-5)) / (2 - 0) = 6 / 2 = 3. Using point-
slope form with point (0, -5): y - (-5) = 3(x - 0) → y + 5 = 3x → y = 3x - 5.

What is the slope-intercept form of a line passing
through (0, -5) with a slope of 2?
Since it passes through (0, -5), the y-intercept is -5. The equation is y =
2x - 5.

If a line passes through the point (0, -5) and has a
slope of 0, what is its equation?
A line with slope 0 passing through (0, -5) is horizontal: y = -5.

How do you find the equation of a line passing
through (0, -5) with an unknown slope?
The equation is y = mx - 5, where m is the slope. Without the slope, the
equation remains in this form, representing all lines passing through (0,
-5).



Can the equation of a line passing through (0, -5)
be written in standard form?
Yes. The standard form is Ax + By = C. Since the line passes through (0, -5),
and if the slope is m, the equation is y = mx - 5, which can be rearranged to
mx - y = 5.

What is the general form of the equation for a line
passing through (0, -5)?
The general form is y = mx - 5, where m is any real number (the slope).

If the line passes through the origin and (0, -5),
is that possible?
No. The point (0, -5) is not the origin (0, 0). A line passing through (0,
-5) does not necessarily pass through the origin unless the slope is zero and
the equation is y = -5.

What is the significance of the point (0, -5) in the
equation of the line?
The point (0, -5) indicates the y-intercept of the line, meaning the line
crosses the y-axis at y = -5.

How can I verify if a specific equation represents a
line passing through (0, -5)?
Substitute x = 0 into the equation and check if y equals -5. If yes, the line
passes through (0, -5).

What is the equation of a line passing through (0,
-5) with a slope of -2?
Using point-slope form: y - (-5) = -2(x - 0) → y + 5 = -2x → y = -2x - 5.

Additional Resources
Understanding the Equation of a Line Passing Through a Given Point

In the realm of analytic geometry, understanding how to derive the equation
of a line given specific points is fundamental. When students or
professionals encounter a graph of a line passing through a
point—particularly one like (0, -)—the question naturally arises: which
equation accurately represents this line? This inquiry is not only academic
but also practical, influencing fields from engineering to data analysis. In



this article, we will explore the critical aspects of this problem, including
the foundational concepts of linear equations, methods to determine the
line's equation based on known points, and the significance of the point (0,
-) in establishing the line's formula.

---

Foundations of Linear Equations in the
Coordinate Plane

Before delving into specific equations, it is essential to understand the
general form and properties of linear equations in two variables.

The Slope-Intercept Form
The most common and intuitive form of a linear equation is:

\[ y = mx + b \]

where:
- m is the slope of the line, indicating its steepness and direction.
- b is the y-intercept, the point where the line crosses the y-axis.

This form is particularly useful because it directly reveals the line's
behavior relative to the coordinate axes. When a line passes through the
point (0, b), the y-intercept is explicitly given.

The Point-Slope Form
Another versatile form is:

\[ y - y_1 = m(x - x_1) \]

where:
- \((x_1, y_1)\) is a known point on the line.
- m is the slope.

This form allows for constructing the line's equation when the slope and a
specific point are known, making it useful for lines that do not necessarily
cross the y-axis at a known point.

The Standard Form
The standard or general form:



\[ Ax + By + C = 0 \]

is also widely used, especially in algebraic manipulations and when analyzing
lines for intersections or parallelism.

---

Deciphering the Point (0, -): What Does It
Imply?

The notation "(0, -)" appears to be incomplete or possibly a typographical
placeholder. In standard coordinate notation, a point is expressed as \((x,
y)\), with specific numerical values. For example, \((0, -3)\) indicates a
point at x=0, y=-3.

Possible Interpretations:
1. Typographical Error or Omission: The point might be intended as \((0, -
k)\), where k is a positive number, such as \((0, -5)\).
2. Placeholder for a Variable or Unknown: The dash might symbolize an
unspecified y-coordinate, perhaps intending to analyze a line passing through
the y-axis at some negative y-value.
3. Intended as \((0, -)\) with the negative sign indicating the y-coordinate
is negative but unspecified.

Given the ambiguity, the most logical approach is to consider the point as
\((0, y_0)\), where \( y_0 < 0 \). This assumption aligns with the typical
problem structure—finding an equation of a line passing through the y-axis at
a negative y-value.

Significance of the Point (0, y₀)
- The x-coordinate being zero indicates the point lies on the y-axis.
- The y-coordinate being negative indicates the point is below the x-axis.
- The position of the point suggests that the line crosses the y-axis at a
negative y-value.

This information is crucial because, in the slope-intercept form \( y = mx +
b \), the y-intercept \(b\) is directly given by the y-coordinate of the
point where \(x=0\). Therefore, knowing the point \((0, y_0)\) allows us to
immediately identify \(b = y_0\).

---

Determining the Equation of the Line Passing
Through (0, y₀)



Given the key point \((0, y_0)\), the task becomes identifying the slope
\(m\) to formulate the complete equation. The process involves:

Step 1: Confirming the y-intercept
Since the point is on the y-axis at \((0, y_0)\), the y-intercept \(b =
y_0\). This simplifies the problem because the line's equation, in slope-
intercept form, will be:

\[ y = mx + y_0 \]

Step 2: Establishing the slope \(m\)
The slope \(m\) quantifies the line's inclination. Without additional points,
the slope cannot be uniquely determined. However, in many problems, either:
- The slope is given,
- Or the line passes through another point, enabling calculation of \(m\).

Suppose the problem provides or implies a second point \((x_1, y_1)\) on the
line, or the slope \(m\) is specified. Then, the line's equation can be
precisely determined.

Step 3: Constructing the Equation
Once \(m\) and \(b\) are known, the linear equation is straightforward:

\[ y = mx + y_0 \]

or, using the point-slope form:

\[ y - y_0 = m(x - 0) \Rightarrow y = mx + y_0 \]

---

Analytical Approach to Identify the Correct
Equation

In a typical multiple-choice or problem-solving context, students are
presented with various equations, and the task is to select the one that
correctly models the line passing through the given point. To do this:

Step 1: Check the y-intercept
- Does the equation satisfy \(y = y_0\) when \(x = 0\)?
- If yes, then the equation's y-intercept matches the given point.

Step 2: Verify the slope
- Is the slope consistent with the line's angle?
- For example, if the line appears to be steeply inclined, the slope should
reflect this.

Step 3: Confirm the point's inclusion



- Substitute \(x=0\) and \(y=y_0\) into the candidate equations.
- The correct equation should satisfy this point exactly.

Step 4: Cross-check with the graph
- Visual confirmation can be invaluable—does the line pass through \((0,
y_0)\) on the graph?

---

Common Equations and Their Relevance

Let us consider some representative equations that could potentially describe
the line passing through \((0, y_0)\):

1. \( y = m x + y_0 \)
The standard slope-intercept form. If \(y_0\) is known and the slope \(m\) is
given, this is the most straightforward.

2. \( y = y_0 \)
A horizontal line crossing the y-axis at \(y_0\). If the line is horizontal,
the slope \(m=0\).

3. \( y = m (x - 0) + y_0 \)
The point-slope form, emphasizing the known point.

4. \( Ax + By + C = 0 \)
The standard form, which can be rearranged to slope-intercept form.

---

Special Cases and Additional Considerations

While the general process is straightforward, certain special cases warrant
discussion:

Horizontal Lines
- If the line passes through \((0, y_0)\) and is horizontal, then:

\[ y = y_0 \]

- The slope \(m=0\), and the equation is simply a constant value.

Vertical Lines
- If the line is vertical passing through \((0, y_0)\), then:

\[ x = 0 \]



- This line crosses the x-axis at \(x=0\), and the equation is simply
\(x=0\).

Lines with Unknown Slope
- When the slope \(m\) is unknown, but the point \((0, y_0)\) is given, the
equation remains incomplete until \(m\) is specified or deduced.

---

Implications for Graph Interpretation and
Equation Selection

Understanding which equation represents a line passing through a specific
point is integral for interpreting graphs effectively. When given a graph:

- Identify the point \((0, y_0)\).
- Determine the line's slope by examining its inclination.
- Check if the line crosses the y-axis at the identified point.
- Validate candidate equations by substituting the point's coordinates.

This process enhances comprehension and accuracy in selecting the correct
algebraic representation.

---

Conclusion: Bridging Geometry and Algebra

The question of which equation represents a line passing through the point
\((0, -)\) (or more precisely, \((0, y_0)\) with \(y_0<0\)) epitomizes a core
principle in coordinate geometry: the interplay between geometric intuition
and algebraic formulation. Recognizing the significance of the y-intercept
simplifies the task, especially when the point lies on the y-axis.

In the broader context, mastering this concept equips learners with a
powerful tool to interpret, analyze, and construct linear equations based on
graphical data. Whether determining the slope
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