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Understanding the Basics of Perpendicular Lines

When exploring the world of coordinate geometry, one of the fundamental topics is understanding the
relationships between lines. Perpendicular lines are special because they intersect at a 90-degree angle,
forming right angles at their point of intersection. Determining the equation of a line that is perpendicular
to a given line is a common problem in algebra and coordinate geometry, especially useful in various fields
such as engineering, architecture, and physics.

In this article, we will analyze the given line, find its slope, and then determine the equation of a line
perpendicular to it. We will also review the provided options and confirm which one correctly represents
the perpendicular line.

Analyzing the Given Line Equation

The first step is to understand the properties of the given line:

Line Equation: Y = -5/4x - 4

This is written in slope-intercept form, y = mx + b, where:

- m is the slope of the line
- b is the y-intercept

Identify the slope:

m = -5/4

The slope of this line is negative five-fourths, indicating it descends as it moves from left to right.



Understanding Perpendicular Lines and Their Slopes

Two lines are perpendicular if their slopes are negative reciprocals of each other.

What are negative reciprocals?

- If one slope is m, then the slope of a line perpendicular to it is -1/m.

Calculating the perpendicular slope:

Given m = -5/4,

Perpendicular slope, m_perp = -1 / m = -1 / (-5/4) = -1 (-4/5) = 4/5

Key Point:

- The slope of the perpendicular line is 4/5.

Summary:

- Original line slope: -5/4
- Perpendicular line slope: 4/5

Finding the Equation of the Perpendicular Line

To write the equation of the line perpendicular to the given line, we need:

1. The slope: m_perp = 4/5
2. A point through which the line passes:

Since the problem doesn't specify a point, we typically assume the perpendicular line passes through a
particular point or we analyze the options provided.

Possible approach:

- The question seems to ask which of the given options represents a line perpendicular to the original line,
so we should analyze each option's equation.



Reviewing the Provided Options

Let's analyze each of the options to determine which one has the slope 4/5, making it perpendicular to the
original line.

Option A: 4y5x=4

- Rewriting: 4y + 5x = 4
- Convert to slope-intercept form:

4y = -5x + 4

y = (-5/4)x + 1

- Slope: -5/4

- This is the original line's slope, so not perpendicular.

---

Option B: 5x + 4y = 8

- Rewrite:

4y = -5x + 8

y = (-5/4)x + 2

- Slope: -5/4

- Again, same as original, so not perpendicular.

---

Option C: 4x5y=15

- Rewrite: 4x + 5y = 15

- Solve for y:

5y = -4x + 15

y = (-4/5)x + 3



- Slope: -4/5

- Not the negative reciprocal of -5/4, which was 4/5, so not perpendicular.

---

Option D: 4x + 5y = 40

- Rewrite:

5y = -4x + 40

y = (-4/5)x + 8

- Slope: -4/5

- Same as option C, slope is -4/5, which is not the negative reciprocal of -5/4; it's the negative reciprocal of
4/5. Since the original slope is -5/4, the perpendicular slope should be 4/5, but this line has slope -4/5.

Note on signs:

- The negative reciprocal of -5/4 is 4/5.

- The line with slope 4/5 is perpendicular.

- The line with slope -4/5 is also perpendicular, because the negative reciprocal of -5/4 is 4/5, but the
negative reciprocal of 4/5 is -5/4.

Given this, the options with slope 4/5 or -4/5 are both perpendicular to the original line, depending on the
specific orientation.

Conclusion:

- From the options, the line with slope 4/5 is the perpendicular to the original line.

- The equation with slope 4/5 is y = (4/5)x + c (for some c).

- Among the options, options C and D have slope -4/5, which is also perpendicular but with opposite
orientation.

Final verification:

Given that the original line's slope is -5/4, the perpendicular line should have a slope of 4/5.



Therefore, the correct options are those with slope 4/5, specifically options A and B are not, because their
slopes are -5/4, same as the original.

Options C and D have slopes of -4/5, which are perpendicular, but with opposite orientation.

---

Clarification of the Correct Answer:

The question asks: Which equation represents a line perpendicular to the original line?

From our analysis:

- The original slope: -5/4
- The perpendicular slope: 4/5

Option A: slope -5/4 → same as original, not perpendicular.

Option B: slope -5/4 → same as original, not perpendicular.

Option C: slope -4/5 → perpendicular (but with a negative sign).

Option D: slope -4/5 → again, perpendicular.

Therefore, the equations with slope -4/5 are perpendicular lines to the original.

---

Summary of Key Points

- The slope of the original line y = -5/4x - 4 is -5/4.
- The slope of a line perpendicular to it is the negative reciprocal: 4/5.
- Equations with slope 4/5 are perpendicular.
- The options provided with slope -4/5 are also perpendicular due to orientation, but typically, the negative
reciprocal indicates the positive slope.

In conclusion:

- If the question is about the exact slope of the perpendicular line, then the line with slope 4/5 is the correct
choice.
- Among the options, none explicitly has slope 4/5, but options C and D have slope -4/5, which is also



perpendicular.

---

Final Thoughts and Additional Resources

Understanding how to find the equation of a line perpendicular to a given line is essential in algebra.
Remember that:

- Identify the slope of the original line.
- Find the negative reciprocal to determine the perpendicular slope.
- Use point-slope form if a specific point is given, or slope-intercept form to write the equation directly.

Additional tips:

- Always convert equations to slope-intercept form for easy identification of slope.
- Remember that the negative reciprocal of a fraction m = a/b is -b/a.
- For lines passing through a specific point, plug the point into the point-slope form: y - y₁ = m(x - x₁).

Resources for further learning:

- Khan Academy's Algebra Course
- MathisFun’s Coordinate Geometry Section
- Paul's Online Math Notes on Lines and Slopes

---

Conclusion

In summary, the equation of a line perpendicular to y = -5/4x - 4 will have a slope of 4/5, which is the
negative reciprocal of -5/4. Based on the options provided, the equations with a slope of -4/5 (options C and
D) are perpendicular lines, but typically, when asked for the perpendicular line, the slope of 4/5 is the
standard answer.

Understanding these concepts enhances your problem-solving skills in algebra and prepares you for more
advanced topics in coordinate geometry.

Remember: Mastery of slopes and their relationships is key to solving a wide variety of geometric
problems efficiently and accurately.



Frequently Asked Questions

What is the slope of the line y = -5/4x - 4?
The slope is -5/4.

What is the slope of a line perpendicular to y = -5/4x - 4?
The slope of the perpendicular line is the negative reciprocal of -5/4, which is 4/5.

Which of the given options has a slope of 4/5?
Option B: 5x + 4y = 8; rewriting in slope-intercept form gives y = -5/4x + 2, which has slope -5/4, not 4/5.
Option D: 4x + 5y = 40; rewriting gives y = -4/5x + 8, which has slope -4/5. None of the options directly
show slope 4/5, so we need to find the correct form.

Which equation among the options represents a line with slope 4/5?
Option A: 4y 5x = 4. Rearranged: 4y = -5x + 4, so y = -5/4x + 1, which has slope -5/4, not 4/5. Option C: 4x
+ 5y = 15; rearranged: 5y = -4x + 15, so y = -4/5x + 3, slope -4/5. None have slope 4/5, so the correct
perpendicular line's equation should be y = 4/5x + c.

How do you find the equation of the line perpendicular to y = -5/4x - 4?
Find the negative reciprocal of the original slope (-5/4), which is 4/5, then write the equation in slope-
intercept form as y = 4/5x + c.

Which of the provided options correctly represents a line perpendicular
to y = -5/4x - 4?
None of the options directly match y = 4/5x + c, but among the options, 4x + 5y = 40, rearranged as y =
-4/5x + 8, has slope -4/5, which is perpendicular to -5/4.

What is the correct general form of the line perpendicular to y = -5/4x -
4?
The line should be y = 4/5x + c, where c is any real number representing the y-intercept.

Based on the options, which equation best represents a line perpendicular



to y = -5/4x - 4?
Option D: 4x + 5y = 40, which in slope form is y = -4/5x + 8, with slope -4/5, perpendicular to the original
line's slope -5/4.

Additional Resources
Which Equation Represents A Line Which Is Perpendicular To The Line Y = -5/4x - 4?

Understanding the relationship between lines in coordinate geometry is fundamental in algebra and
analytical geometry. Among these relationships, perpendicularity holds a special significance due to its
applications in various fields, including engineering, physics, and computer graphics. The question of
which equation represents a line perpendicular to a given line involves analyzing slopes, the concept of
negative reciprocals, and transforming equations into slope-intercept or standard forms. This article provides
an in-depth exploration of this problem, guiding the reader through core concepts, detailed calculations, and
logical reasoning to identify the correct perpendicular line.

---

Fundamentals of Line Equations and Slopes

Understanding the Slope-Intercept Form

The slope-intercept form of a line's equation is expressed as:

\[ y = mx + b \]

where:
- \( m \) is the slope of the line,
- \( b \) is the y-intercept.

Given the line:

\[ y = -\frac{5}{4}x - 4 \]

the slope \( m \) is:

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



This slope indicates the rate at which \( y \) changes with respect to \( x \).

Perpendicular Lines and Negative Reciprocal Slopes

Two lines in a plane are perpendicular if their slopes are negative reciprocals of each other. Mathematically,
if one line has slope \( m \), then a line perpendicular to it has slope:

\[ m_{\perp} = -\frac{1}{m} \]

For the given line:

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

the perpendicular slope is:

\[ m_{\perp} = -\frac{1}{-\frac{5}{4}} = \frac{4}{5} \]

Thus, any line perpendicular to the original line must have a slope of \( \frac{4}{5} \).

---

Transforming the Given Equations for Comparison

The multiple-choice options are written in various forms. To compare slopes directly, it is essential to
convert each into slope-intercept form or at least identify their slopes from the standard form.

Option A: 4y + 5x = 4

Rearranged into slope-intercept form:

\[
4y = -5x + 4 \\
y = -\frac{5}{4}x + 1
\]

Slope:

\[



m_A = -\frac{5}{4}
\]

This is the same as the original line, indicating it is parallel, not perpendicular.

Option B: 5x + 4y = 8

Rearranged:

\[
4y = -5x + 8 \\
y = -\frac{5}{4}x + 2
\]

Slope:

\[
m_B = -\frac{5}{4}
\]

Again, the same slope as the original, so this is parallel, not perpendicular.

Option C: 4x + 5y = 15

Rearranged:

\[
5y = -4x + 15 \\
y = -\frac{4}{5}x + 3
\]

Slope:

\[
m_C = -\frac{4}{5}
\]

This is different from the original slope \(-\frac{5}{4}\). Its negative reciprocal is:

\[



-\frac{1}{-\frac{4}{5}} = \frac{5}{4}
\]

which matches the positive reciprocal of the original slope.

Option D: 4x + 5y = 40

Rearranged:

\[
5y = -4x + 40 \\
y = -\frac{4}{5}x + 8
\]

Slope:

\[
m_D = -\frac{4}{5}
\]

Again, the same as option C.

---

Identifying the Correct Perpendicular Line

From the calculations above:

- The original line's slope: \( -\frac{5}{4} \)
- Line in option C: slope \( -\frac{4}{5} \)

Since the negative reciprocal of \( -\frac{5}{4} \) is \( \frac{4}{5} \), the line perpendicular to the original
should have a slope of \( \frac{4}{5} \).

However, options C and D both have slope \( -\frac{4}{5} \), which is not the negative reciprocal of the
original slope. The key insight is that the negative reciprocal of \( -\frac{5}{4} \) is:

\[
m_{\perp} = -\frac{1}{-\frac{5}{4}} = \frac{4}{5}
\]



Thus, the correct perpendicular slope is \( \frac{4}{5} \).

Since none of the options are written directly with slope \( \frac{4}{5} \), the question becomes whether
any of the options correspond to a line with slope \( \frac{4}{5} \).

---

Analyzing the Options for the Correct Perpendicular Line

- Options A and B have slope \( -\frac{5}{4} \) (parallel lines).
- Options C and D have slope \( -\frac{4}{5} \).

Neither matches the required slope \( \frac{4}{5} \). Thus, the question hinges on whether any of these
equations, when rearranged, yield slope \( \frac{4}{5} \).

Key Point: The options given are in standard form, but only options C and D have slopes of \( -\frac{4}{5}
\).

Since the perpendicular line must have slope \( \frac{4}{5} \), and the options provided include only slopes
\( -\frac{5}{4} \) and \( -\frac{4}{5} \), it appears none directly match the positive reciprocal.

However, the question asks: "Which equation represents a line which is perpendicular to the original?"
Given the options, the closest candidate is the line with slope \( -\frac{4}{5} \), which is the negative
reciprocal of the original line's slope.

---

Reconciling the Answer Choices and Final Determination

Observation:

- The original line: \( y = -\frac{5}{4}x - 4 \) (slope \( -\frac{5}{4} \))
- Perpendicular line: slope \( \frac{4}{5} \)

From the options:

- Both options C and D have slope \( -\frac{4}{5} \), which is negative reciprocal of \( \frac{5}{4} \), but not
of \( -\frac{5}{4} \).



Crucial Point: The negative reciprocal of \( -\frac{5}{4} \) is \( \frac{4}{5} \), which is positive. Since none
of the options explicitly have slope \( \frac{4}{5} \), it suggests that the problem expects recognition of the
negative reciprocal property and the standard form equations' slopes.

Given that:

- Option C: \( 4x + 5y = 15 \)

Rearranged:

\[
y = -\frac{4}{5}x + 3
\]

has slope \( -\frac{4}{5} \), which is the negative reciprocal of \( \frac{5}{4} \). But our original slope is \( -
\frac{5}{4} \), and the perpendicular slope should be \( \frac{4}{5} \).

The key insight is:

- The original line's slope: \( -\frac{5}{4} \)
- Its negative reciprocal: \( \frac{4}{5} \)

Therefore, the line perpendicular to the original should have slope \( \frac{4}{5} \), which is positive.

Since none of the options explicitly have slope \( \frac{4}{5} \), but options C and D have slope \( -
\frac{4}{5} \), which is the negative reciprocal of \( \frac{5}{4} \), perhaps the options are designed to test
understanding of reciprocal relationships rather than exact matching.

---

Conclusion: Identifying the Correct Equation

Given the analysis, the line perpendicular to:

\[ y = -\frac{5}{4}x - 4 \]

must have slope \( \frac{4}{5} \). Since none of the options explicitly have this slope, but options C and D
have slope \( -\frac{4}{5} \), which is the negative reciprocal of \( \frac{5}{4} \), it indicates potential
ambiguity.

However, considering the options and the standard conventions:



- The original line's slope: \( -\frac{5}{4} \)
- The perpendicular line's slope: \( \frac{4}{5} \)

Options C and D have slope \( -\frac{4}{5} \), which is not the correct perpendicular slope.

Therefore, the best choice among the options, based on the negative reciprocal relationship, is the line with
slope \( \frac{4}{
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