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Understanding reflections across vertical lines in the coordinate plane is
fundamental in coordinate geometry. When a point is reflected over a vertical
line, its x-coordinate changes in a specific way while the y-coordinate
remains unchanged. This article explores the detailed steps involved in
reflecting a point over two vertical lines in sequence, specifically for the
point A(-7, 5), first over the line x = -5, and then over the line x = 2. By
breaking down each step, analyzing the transformations, and deriving the
final position of the point, we provide a comprehensive guide to solving such
geometric problems.

Understanding Reflection Over a Vertical Line

What Is a Reflection?

Reflection in geometry is a transformation that produces a mirror image of a
figure or a point across a specific line, called the line of reflection. When
reflecting a point over a line:

- The line acts as the mirror.
- The original point and its image are equidistant from the line.
- The line itself remains unchanged, serving as the axis of symmetry.

Reflections Over Vertical Lines

For vertical lines, such as x = k, the reflection process involves:

- Keeping the y-coordinate the same.
- Adjusting the x-coordinate based on the position relative to the line.

If a point P(x, y) is reflected over the line x = k, its image P'(x', y') is
determined as:

"= 2k - X
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This formula ensures that the distance from the original point to the line 1is
preserved on the opposite side.



Step 1: Reflecting Point A(-7, 5) Over the Line
X = =5

Identify the Line of Reflection

The line x = -5 is a vertical line crossing the x-axis at -5. It divides the
plane into two halves:

- Left side: x < -5
- Right side: x > -5

The point A(-7, 5) lies to the left of x = -5 because -7 < -5.

Calculate the Reflection
Applying the reflection formula:

2 (-5) - (-7) = -10 + 7 = -3
5 (unchanged)

Therefore, the reflected point A' is at:

- A" (-3, 5)

Visualizing the Reflection

- Before reflection: A(-7, 5)
- Reflection line: x = -5
- After reflection: A'(-3, 5)

The point A' is on the right side of the line x = -5, exactly as far from the
line as A was on the left.

Step 2: Reflecting Point A'(-3, 5) Over the
Line x = 2

Identify the Second Line of Reflection

The second line is x = 2, a vertical line crossing the x-axis at 2. It lies
to the right of A' because:

- x-coordinate of A' is -3, which is less than 2.



Calculate the Second Reflection

Using the same reflection formula:

- X

2
-y 5

2 -(-3) =4+3=7
(unchanged)

Thus, the second reflected point A'' is at:

- A (7, 5)

Visualizing the Second Reflection

- Starting point after first reflection: A'(-3, 5)
- Reflection line: x = 2
- Final point after second reflection: A''(7, 5)

Again, the point is equidistant from the line of reflection, now on the
opposite side.

Summary of Transformations

Sequence of Operations

The overall transformation involves:

1. Reflecting over x = -5
2. Then reflecting over x = 2

Final Coordinates

- After first reflection: A'(-3, 5)
- After second reflection: A''(7, 5)

The final position of the point after both reflections is at (7, 5).

Geometric Interpretation and Additional
Insights

Understanding the Distance from the Lines

- Initial distance from A(-7, 5) to x = -5: |-7 - (-5)| = 2 units
- Distance from A'(-3, 5) to x = -5: |-3 - (-5)| = 2 units



- After reflection over x = -5, the point is 2 units to the right of the
line.

Similarly,

- Distance from A'(-3, 5) to x = 2: |2 - (-3)]| = 5 units
- After reflection over x = 2, the point is 5 units to the right of the line,
at (7, 5).

Symmetry of the Transformations

These reflections demonstrate the symmetry involved:

- Each reflection over a vertical line is a mirror image.

- The points are equidistant from the line of reflection.

- The sequence of reflections effectively "shifts" the point across the
plane, resulting in a final position that can be predicted algebraically.

Applications and Broader Context

Practical Uses of Reflection Transformations

Reflections are fundamental in various fields:

- Computer graphics: creating mirror images.

- Engineering: analyzing symmetrical structures.

- Robotics: path planning with symmetry considerations.

- Mathematics education: understanding geometric transformations.

Understanding Composite Transformations

Reflections can be combined with other transformations such as rotations,
translations, and scalings to produce complex movements. Recognizing how
reflections work individually helps in understanding their cumulative
effects.

Conclusion

The process of reflecting a point across multiple vertical lines involves
straightforward algebraic calculations based on the reflection formula x' =
2k - x. For the point A(-7, 5):

- The first reflection over x = -5 yields A'(-3, 5
(

(- ).
- The second reflection over x = 2 results in A''(7, 5).



The final position of the point after these two reflections is at (7, 5).
This exercise exemplifies the symmetry and predictability of geometric
transformations, reinforcing foundational concepts in coordinate geometry and
their practical applications in various scientific and engineering contexts.

Frequently Asked Questions

What are the steps to find the final coordinates of
a point after reflecting over two vertical lines?

First, reflect the point over the first line by calculating its distance from
the line and moving it across. Then, reflect the resulting point over the
second line using the same process. This involves finding the symmetric point
across each line sequentially.

How do you reflect a point over the line x = -57?

To reflect a point over x = -5, find its horizontal distance from the line
and move it the same distance on the opposite side. For point (-7, 5), the
distance from x = -5 is 2 units, so the reflected point's x-coordinate is -5
+ 2 = -3. The y-coordinate remains unchanged, so the reflected point is (-3,
5).

After reflecting point A(-7,5) over x = -5, what is
the new coordinate?

The reflected point over x = -5 is (-3, 5).

How do you reflect a point over x = 2 after the
first reflection?

Calculate the horizontal distance from the new point to x = 2, which is 5
units (from x = -3 to x = 2). Moving it the same distance on the opposite
side of x = 2 results in the new x-coordinate: 2 + 5 = 7. The y-coordinate
remains 5, so the final point is (7, 5).

What is the final position of point A after both
reflections?

After reflecting over x = -5 and then x = 2, the point moves from (-7, 5) to
(-3, 5) and then to (7, 5). Thus, the final position is (7, 5).

Why does reflecting over two vertical lines result



in a predictable final position for the point?

Because each reflection across a vertical line is a symmetric operation that
flips the point across that line, the combined effect can be calculated by
successive reflections. When the lines are aligned along the x-axis, the
overall transformation often results in a predictable shift based on the
initial position and the lines' locations.

Additional Resources

The Point A (-7,5) Is Reflected Over The Line X = -5, And Then Is Reflected
Over The Line X= 2: A Mathematical Investigation

In the realm of coordinate geometry, transformations such as reflections
serve as foundational concepts that underpin more complex geometric
operations and problem-solving techniques. Understanding how a point moves
through a sequence of reflections across various lines not only reinforces
spatial reasoning but also deepens comprehension of symmetry, congruence, and
transformation composition. This investigation explores the journey of a
specific point—-A(-7, 5)—as it undergoes two successive reflections: first
over the line X = -5, and subsequently over the line X = 2. The analysis aims
to elucidate the step-by-step transformation process, interpret the geometric
significance, and demonstrate the broader implications within the context of
coordinate geometry.

Understanding the Foundations: Reflection in
Coordinate Geometry

Before delving into the specific transformations, it is essential to
establish a clear understanding of reflection in the Cartesian plane.
Reflection is a type of isometric transformation, meaning it preserves
distances and angles, resulting in a mirror image of the original point or
shape across a specified line.

Key Concepts:

- Line of Reflection: The line across which the figure or point is reflected.
- Perpendicular Distance: The shortest distance from the point to the line of
reflection.

- Reflection Rule for Vertical Lines: When reflecting over a vertical line
such as X = ¢, the x-coordinate of the point is transformed according to the
distance from the line.

- Reflection Rule for Horizontal Lines: When reflecting over a horizontal
line such as Y = ¢, the y-coordinate is transformed similarly.



In this investigation, both reflections occur over vertical lines,
simplifying calculations and focusing on the x-coordinate transformations.

Step 1: Reflection of Point A(-7, 5) Over the
Line X = -5

The initial step involves reflecting point A(-7, 5) across the vertical line
X = -5,

Geometric Intuition

- The line X = -5 is a vertical line crossing the x-axis at -5.

- The point A(-7, 5) lies to the left of this line since -7 < -5.

- Reflection across a vertical line involves mirroring the point across the
line along the x-axis, keeping the y-coordinate unchanged.

Calculating the Reflection

1. Determine the horizontal distance from A to the line:
\(d=xA - x{line} = -7 - (-5) = -7 + 5 = -2\)

The negative sign indicates that A is to the left of the line.
2. Compute the x-coordinate of the reflected point:
Reflection across X = -5 results in a point A' such that:
\( x {A'} = x {line} - d \)

Since \( d \) is negative, this simplifies to:

\( x {A'} =-5-(-2) =-5+2=-3)\)

3. Y-coordinate remains unchanged:

\(y {A'} =y A=5))

Result of First Reflection:

\ [
A' = (-3, 5)



\1]
Summary:

- Original point: A(-7, 5)
- After reflection over X = -5: A'(-3, 5)

Step 2: Reflection of A'(-3, 5) Over the Line X
= 2

Having obtained A'(-3, 5), the next transformation involves reflecting this
point across X = 2.

Geometric Intuition

- The line X = 2 is to the right of the y-axis.

- The point A'(-3, 5) is to the left of this line since -3 < 2.

- Similar to the previous step, reflection across X = 2 involves mirroring
the point over the line along the x-axis.

Calculating the Reflection

1. Determine the horizontal distance from A' to the line:
\(d=x{A'} - x {line} = -3 - 2 = -5 )

2. Compute the x-coordinate of the reflected point \(A''\):
\( x {A"'} = x {line} -d =2 - (-5) =2 +5=7)\)

3. Y-coordinate remains unchanged:

\(y {A""} =y {A'} =51\)

Result of Second Reflection:

\ [

A't = (7, 5)

\1]

Summary:



- Original point after first reflection: A'(-3, 5)
- After reflection over X=2: A''(7, 5)

Composite Transformation and Geometric
Significance

The process demonstrates how successive reflections across vertical lines
influence the position of a point in the coordinate plane. Notably, each
reflection acts as a mirror, flipping the point across the specified line.
When performed sequentially, these reflections compose a transformation that
can be interpreted geometrically.

Key Observations:

- The initial point A(-7, 5) moved from being 2
units left of X = -5 to 2 units right of it, ending
at (-3, 5).

- The second reflection across X=2 moved the point
from 5 units left of the line to 5 units right,
arriving at (7, 5).

- The overall horizontal displacement from the
original to the final point is:

\ [
x_{final} - x {initial} =7 - (-7) = 14
\1

- The y-coordinate remains constant throughout,
indicating that reflections over vertical lines do
not alter the y-position.

Mathematical Interpretation:



- The sequence of reflections effectively translates
the initial point by a combined horizontal distance
of 14 units.

- Reflecting over a line is an involutory operation:
reflecting twice over the same line restores the
original position. However, reflecting over two
different lines results in a translation combined
with possible rotation, depending on the lines'
orientation.

Broader Implications and Applications

Understanding the transformation of points via
reflections has both theoretical and practical
significance:

1. Symmetry Analysis:

- Reflection as a symmetry operation helps identify
symmetric properties in geometric figures.

- The sequence of reflections illustrates how
complex symmetries can be composed from simpler
mirror operations.

2. Geometric Transformations in Computer Graphics:

- Reflection operations underpin rendering



techniques, object manipulations, and animations.
- Efficient algorithms leverage reflections for
image processing and pattern recognition.

3. Mathematical Problem Solving and Proofs:

- Reflection properties are instrumental in proofs
involving congruence, similarity, and
transformations.

- They serve as foundational tools in coordinate
geometry, facilitating problem-solving in various
contexts.

4. Real-World Applications:

- Robotics and navigation systems often utilize
reflections to determine paths or mirror images.

- Architectural design employs symmetry and
reflections for aesthetic and structural purposes.

Conclusion

The transformation journey of Point A(-7, 5) through
successive reflections over X = -5 and X = 2
exemplifies core principles of coordinate geometry
and symmetry. Each reflection acts as a mirror,
altering the point’s position along the x-axis while



preserving its y-coordinate, culminating in a final
position at (7, 5) after a total horizontal shift of
14 units. This exercise not only reinforces the
mechanics of reflection operations but also
highlights their significance in broader
mathematical contexts and real-world applications.
Understanding such transformations enhances spatial
reasoning, supports complex problem-solving, and
underscores the elegance and utility of geometric
principles in diverse fields.

End of Investigation
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