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Understanding how points move under various transformations is a fundamental concept in
geometry. Reflection, one of the most common transformations, flips a figure or point across a line,
creating a mirror image. In this article, we will explore how to determine the new position of a point
when reflected over the x-axis. Specifically, we'll analyze the point B at coordinates (-5, 5) and find
the coordinates of B' after reflection over the x-axis. This process not only enhances comprehension
of coordinate geometry but also provides practical insights applicable in fields such as computer
graphics, engineering, and mathematics education.

Understanding Reflection in Coordinate Geometry

What Is Reflection?
Reflection is a type of geometric transformation that creates a mirror image of a point, line, or shape
across a specific line, known as the line of reflection. It preserves the size and shape of the original
figure but reverses its orientation.

For example:
- Reflecting a point across the y-axis flips it horizontally.
- Reflecting across the x-axis flips it vertically.
- Reflecting across any arbitrary line involves more advanced calculations but follows similar
principles.

The Reflection Over The X-axis
When a point is reflected over the x-axis, its position is mirrored vertically across the x-axis. The key
idea is that the x-coordinate remains unchanged, while the y-coordinate changes sign.

Visual Explanation:
Imagine the coordinate plane with the x-axis as a mirror line:
- The original point B at (-5, 5) is located 5 units above the x-axis.
- After reflection over the x-axis, the point B' will be located the same horizontal distance from the x-
axis but on the opposite side, 5 units below it.

Mathematically:
- The reflection of a point \( (x, y) \) over the x-axis results in \( (x, -y) \).

Summary:
| Original Point | Reflected Point over X-axis |
|------------------|------------------------------|



| (x, y) | (x, -y) |

---

Applying Reflection to Point B (-5, 5)

Step-by-Step Calculation
Let's apply the reflection rule to our specific point B at (-5, 5):

1. Identify the original coordinates:
- \( x = -5 \)
- \( y = 5 \)

2. Apply the reflection formula over the x-axis:
- New x-coordinate: \( x' = x = -5 \)
- New y-coordinate: \( y' = -y = -5 \)

3. Determine the reflected point B':
- \( B' = (-5, -5) \)

Result:
The reflected point of B over the x-axis is at (-5, -5).

Visual Representation
Imagine plotting the points:
- Original point B at (-5, 5)
- Its reflection B' at (-5, -5)

Both points share the same x-coordinate but are symmetric with respect to the x-axis.

Key Concepts and Properties of Reflection Over the X-
axis

Coordinate Transformation Summary
| Transformation | Effect on Coordinates | Formula |
|------------------|------------------------|---------|
| Reflection over x-axis | Mirror across x-axis | \( (x, y) \rightarrow (x, -y) \) |



Properties of Reflection over the X-axis
- Distance Preservation: The reflection maintains the distance from the line of reflection; the original
point and its image are equidistant from the x-axis.
- Orientation Change: Reflection over the x-axis reverses the vertical orientation but maintains the
horizontal orientation.
- Involutive Nature: Reflecting a point twice over the same line returns it to its original position.

Applications of Reflection in Coordinate Geometry

Reflection transformations are widely used in various real-world applications:

Computer Graphics and Animation: Creating mirror effects or flipping objects within a1.
scene.

Robotics: Calculating the movement and positioning of robotic arms or parts relative to a2.
mirror or axis.

Engineering Design: Symmetrical component design and stress analysis.3.

Mathematics Education: Visualizing symmetry and understanding geometric4.
transformations.

Practice Problems to Reinforce Understanding

Problem 1:
Given the point C at (3, -7), find its reflection C' over the x-axis.

Solution:
- \( C' = (3, -(-7)) = (3, 7) \)

Problem 2:
Point D is at (-2, 4). What is D' after reflection over the x-axis?

Solution:
- \( D' = (-2, -4) \)



Problem 3:
If a point E at (0, 0) is reflected over the x-axis, where is E'?

Solution:
- \( E' = (0, -0) = (0, 0) \)

Note: Reflection over the x-axis for points on the x-axis does not change their position.

Summary and Final Remarks

Reflecting a point over the x-axis is a straightforward process governed by a simple coordinate
transformation. For the specific point B at (-5, 5), the reflection results in the point B' at (-5, -5). This
transformation maintains the same x-coordinate while the y-coordinate changes sign, effectively
flipping the point vertically across the x-axis.

Understanding this concept is fundamental in geometry and provides a foundation for exploring
more complex transformations, such as rotations, translations, and reflections over other lines.
Mastery of reflection transformations enhances spatial reasoning and problem-solving skills, which
are essential in academic and real-world applications.

In conclusion:
- The reflection of point B (-5, 5) over the x-axis is at (-5, -5).
- The process involves changing the sign of the y-coordinate while keeping the x-coordinate constant.
- Recognizing and applying this transformation is essential for geometric reasoning, visualization,
and various technical fields.

---

Remember: Visualizing reflections can be greatly aided by graphing points and lines, which helps in
understanding symmetry and the effects of transformations on geometric figures.

Frequently Asked Questions

What is the reflection of point B(-5, 5) over the x-axis?
The reflection of point B(-5, 5) over the x-axis is B'(-5, -5).

How do you find the reflected point of a coordinate over the x-
axis?
To reflect a point over the x-axis, change the y-coordinate to its opposite; the x-coordinate remains
the same. So, (x, y) becomes (x, -y).



What are the coordinates of point B after reflection over the x-
axis?
The coordinates of point B after reflection over the x-axis are (-5, -5).

Is the reflected point of B(-5, 5) located above or below the x-
axis?
After reflection, the point B'(-5, -5) is located below the x-axis.

Can the reflection over the x-axis change the x-coordinate of a
point?
No, reflecting over the x-axis only changes the y-coordinate; the x-coordinate remains the same.

What is the significance of reflecting a point over the x-axis in
coordinate geometry?
Reflecting over the x-axis helps in understanding symmetry and transformations in coordinate
geometry, often used in graphing and geometric proofs.

If a point is at (-5, 5), where will it be after reflecting over the
x-axis?
It will be at (-5, -5) after reflection over the x-axis.

Additional Resources
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Reflections across axes are fundamental concepts in coordinate geometry, serving as essential tools
in various mathematical applications, from graph transformations to symmetry analysis. Among
these, reflecting a point over the x-axis provides a straightforward yet insightful example of how
coordinates change under such transformations. In this comprehensive investigation, we examine
the specific case of point B at coordinates (-5, 5) and determine its reflected image, denoted as B'.
This exploration not only elucidates the geometric principles involved but also offers a detailed
methodology for performing such reflections, applicable to a wide array of similar problems.

---

Understanding Reflection Across the X-axis

Reflection in coordinate geometry is a transformation that produces a mirror image of a point or
shape across a specified line, known as the axis of reflection. When reflecting over the x-axis, the



transformation affects the y-coordinate of a point while leaving the x-coordinate unchanged. This
operation can be visualized as flipping the point over the x-axis, akin to flipping a card face over.

The Mathematical Principle

Given a point \( P(x, y) \), its reflection over the x-axis, denoted as \( P'(x', y') \), is obtained by
applying the following rule:

\[
x' = x
\]
\[
y' = -y
\]

This rule indicates that the x-coordinate remains unchanged because the reflection is across a
horizontal line, while the y-coordinate's sign is inverted to achieve the mirror image.

---

Applying Reflection to Point B (-5, 5)

To determine the reflected point B', we apply the reflection rule directly to the coordinates of B:

- Original point B: \((-5, 5)\)

Applying the transformation:

\[
x' = -5
\]
\[
y' = - (5) = -5
\]

Thus, the reflected point B' is at:

\[
\boxed{B'(-5, -5)}
\]

This simple calculation confirms that the reflection over the x-axis transforms the point from its
original location in the coordinate plane to its mirror image in the opposite vertical position, directly
beneath or above the x-axis.

---



Geometric Interpretation and Visualization

Understanding the reflection process benefits from visual intuition. Visualize the coordinate plane
with point B located at five units above the x-axis and five units to the left of the y-axis.

Original Position of B
- Coordinates: \((-5, 5)\)
- Location: 5 units left of the y-axis, 5 units above the x-axis

Reflected Position of B'
- Coordinates: \((-5, -5)\)
- Location: 5 units left of the y-axis, 5 units below the x-axis

This symmetrical flip across the x-axis maintains the same horizontal distance from the y-axis but
inverts the vertical position relative to the x-axis.

Diagrammatic Representation
While this article is text-based, imagine drawing:

1. The coordinate axes with labeled points.
2. Mark point B at \((-5, 5)\).
3. Draw the x-axis as a mirror line.
4. Reflect B over the x-axis; the image B' appears directly beneath B, at \((-5, -5)\).

This visualization underscores the nature of reflection: it preserves the horizontal coordinate and
inverts the vertical coordinate.

---

Implications and Applications of Reflection in
Coordinate Geometry

Reflections are more than theoretical exercises—they have practical applications across various
fields:

- Computer Graphics: Mirroring objects for symmetry or animation effects.
- Engineering and Design: Analyzing symmetric components.
- Mathematics Education: Teaching concepts of symmetry and transformations.
- Physics: Understanding mirror images and reflection phenomena.

The simplicity of reflecting a point over the x-axis makes it an accessible entry point into more



complex geometric transformations, such as rotations, translations, and combined transformations.

---

Extending the Concept: Reflection Over Other Lines

While this investigation centers on reflection over the x-axis, similar principles apply to other lines:

- Reflection over the y-axis: \( (x, y) \to (-x, y) \)
- Reflection over the line y = x: \( (x, y) \to (y, x) \)
- Reflection over the line y = -x: \( (x, y) \to (-y, -x) \)

Understanding these transformations broadens one's comprehension of coordinate geometry and
provides tools for solving more complex geometric problems.

---

Summary and Conclusion

Reflecting point B at \((-5, 5)\) over the x-axis yields point B' at \((-5, -5)\). The key steps involve
recognizing that the x-coordinate remains unchanged while the y-coordinate's sign is inverted. This
process exemplifies the fundamental principles of reflections in coordinate geometry and highlights
the importance of understanding transformation rules for both theoretical and practical applications.

In summary:

- Reflection over the x-axis flips points vertically.
- The x-coordinate remains the same.
- The y-coordinate changes sign.
- For \( B(-5, 5) \), the reflected point \( B' \) is at \((-5, -5)\).

This straightforward yet powerful transformation exemplifies the symmetry inherent in geometric
figures and underpins numerous mathematical and real-world applications. Mastery of such
concepts equips students and professionals alike with essential tools for spatial reasoning, problem-
solving, and analytical design.

---
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Note: For further exploration, consider practicing reflections over different lines and combining
multiple transformations to deepen understanding of coordinate geometry.
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