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Understanding how points in the coordinate plane are transformed is fundamental in
geometry. When given specific points and asked to determine the transformation that
maps one segment to another, it involves analyzing shifts, rotations, reflections, and
scaling. In this article, we explore the transformation of the line segment AB, with points A
at (6, 2) and B at (2, 6), to form a new figure or position. We will delve into various types
of transformations, their properties, and how to determine the specific transformation
applied to segment AB.

Understanding Coordinates and Basic
Transformations

Before analyzing the transformation, it is essential to understand the basic concepts
related to points and transformations in coordinate geometry.

Coordinate Points and the Cartesian Plane

- Points are represented as ordered pairs (X, y).

- The x-coordinate indicates the position along the horizontal axis.
- The y-coordinate indicates the position along the vertical axis.

- In this context:

- Point A: (6, 2)

- Point B: (2, 6)

Line Segment AB

- The segment connecting points A and B.
- Its length can be calculated using the distance formula:

\[
\text{Distance} = \sqrt{(x 2-x 1)"2 + (y 2-y 1)"2}
\]



For points A (6, 2) and B (2, 6):
\[
\sqrt{(2-6)"2 + (6-2)"2} =\sqrt{(-4)"2 + 472} = \sqgrt{16 + 16} = \sqrt{32} =

A\sqrt{2}
\]

Understanding the length and the position of the segment provides a basis for analyzing
how it transforms.

Types of Transformations in Coordinate Geometry

Transformations alter the position, size, or orientation of geometric figures while
maintaining certain properties. The main types include:

Translation

- Moves every point of a figure by the same distance in a given direction.
- Results in a figure that is congruent to the original.

Rotation

- Turns a figure around a fixed point, called the center of rotation.
- The figure retains its size and shape.

Reflection

- Flips a figure over a line (mirror line).
- The reflected figure is congruent to the original.

Scaling (Dilation)

- Enlarges or reduces a figure proportionally about a fixed point, called the center of
dilation.
- Changes the size but not the shape if uniform scaling.



Determining the Transformation of Segment AB

Given the initial points, depending on the transformation applied, the segment AB could be
translated, rotated, reflected, or scaled to a new position, forming a different segment or
shape.

Step 1: Analyzing the Original Segment

- Coordinates:

- A(6, 2)

- B(2, 6)

- Length: \( 4\sqrt{2} \)

- Slope:

\[

m {AB} = \frac{6 - 2}{2 -6} = \frac{4}{-4} =-1
\]

- Midpoint of AB:

\[

M = \left( \frac{6 + 2} {2}, \frac{2 + 6}{2} \right) = (4, 4)
\]

Understanding these properties helps identify the nature of the transformation.

Step 2: Possible Transformations

Depending on the question's context, the segment could be:
1. Translated to a new position, maintaining length and orientation.
2. Reflected over a line, such as the x-axis, y-axis, or any other line.

3. Rotated around a point, such as the origin or the midpoint.
4. Scaled (dilated) from a point, enlarging or reducing the segment.

Common Transformations Applied to Segment AB

Let's explore typical transformations and how they affect segment AB.



1. Translation of Segment AB

- Translation involves adding a fixed amount to the x and y coordinates.
Example: Moving segment AB 3 units right and 2 units up:

-A(6, 2) - (6+3, 2+2) = (9, 4)
-B(2, 6) - (2+3, 6+2) = (5, 8)

Resulting segment: from (9, 4) to (5, 8).

- Length remains \( 4\sqrt{2} \).
- Orientation remains the same; the slope stays at -1.

Use in problem: The transformed segment AB would then connect these new points.

2. Reflection of Segment AB

Reflections can be over various lines:
a. Reflection over the x-axis

- A(6, 2) - (6, -2)
-B(2, 6) - (2, -6)

b. Reflection over the y-axis

-A(6, 2) - (-6, 2)
-B(2, 6) - (-2, 6)

c. Reflection over the line y = x
- Swap x and y:

-A(6, 2) - (2, 6)
- B(2, 6) - (6, 2)

The last example swaps the positions of A and B, which may be relevant if the problem
involves symmetry or mirror images.

3. Rotation of Segment AB

- Rotations are typically about a point, such as the origin or the segment's midpoint.

Example: Rotate 90° clockwise about the origin:



- Rotation formulas:

\[

(%, y) \rightarrow (y, -x)
\]

- Applying to A(6, 2):

\[

(6, 2) \rightarrow (2, -6)
\]

- B(2, 6):

\[

(2, 6) \rightarrow (6, -2)
\]

Result: The segment now connects (2, -6) to (6, -2), maintaining the same length and
orientation but rotated.

4. Scaling (Dilation) of Segment AB

- Scaling involves enlarging or reducing the segment with respect to a fixed point, often
the midpoint.

- For example, scaling by a factor of 2 about the midpoint (4, 4):
- A(6, 2):

\[

\text{Vector from midpoint} = (6 -4, 2 - 4) = (2, -2)

\]

- After scaling:

\[

(2 \times 2, -2 \times 2) = (4, -4)
\]

- New point:

\[

4+4,-4+4)=(8,0)

\]

- B(2, 6):

\[



(2-4,6-4)=(2,2)
\]

- After scaling:

\[
(-2 \times 2, 2 \times 2) = (-4, 4)
\]

- New point:

\[
(-4 +4,4+4)=(0,8)
\]

- The scaled segment connects (8, 0) to (0, 8), with length scaled by the same factor.

Forming New Figures from Transformed Segment
AB

The transformation of segment AB can lead to various figures depending on how the
points are mapped.

Examples of Figures Formed

- Rectangle: If the transformation involves rotation and translation, the original segment
could be part of a rectangle.

- Square: Specific rotations and scaling can produce squares if the original segment is a
side.

- Parallelogram: Combining translation and scaling can create parallelograms.

- Rhombus: When a segment is rotated and scaled while maintaining equal side lengths, a
rhombus can be formed.

Each transformation affects the shape's properties, such as side lengths, angles, and
symmetry.

Practical Applications of Transformations in
Coordinate Geometry



Transformations of points and segments are not just theoretical but also have real-world
applications:

1. Computer Graphics and Animation

- Moving, rotating, and scaling images and objects.

2. Engineering and Design

- Modeling parts, structural analysis, and simulations.

3. Robotics

- Path planning and movement in a coordinate space.

4. Mathematics Education

- Visualizing geometric concepts and understanding symmetry and congruence.

Conclusion: Identifying

Frequently Asked Questions

What is the initial coordinate of Point A?

The initial coordinate of Point A is (6, 2).

What is the initial coordinate of Point B?



The initial coordinate of Point B is (2, 06).

How do you find the midpoint of segment AB?

The midpoint is found by averaging the x-
coordinates and y-coordinates: ((6 + 2)/2, (2 +
6)/2) = (4, 4).

What transformation could map segment AB to a new
position?

Possible transformations include translation,
rotation, reflection, or dilation.

If segment AB is reflected across the y-axis, what are
the new coordinates?

Point A becomes (-6, 2), and Point B becomes (-2,
6).

How do you determine the length of segment AB?

Use the distance formula: V[(x2 - x1)"2 + (y2 -
vI)*2]1 =V[(2-6)"2 + (6 - 2)"2] = V[16 + 16] =
V32 = 5.66.



What is the effect of translating segment AB by (3, -2)?

Point A moves to (6+3, 2-2) = (9, 0), and Point B
moves to (2+3, 6-2) = (5, 4).

How can you find the transformed coordinates of Point
A after a 90-degree rotation around the origin?

Rotate Point A (6, 2) by applying (x, y) - (-y, x),
resulting in (-2, 6).

What is the purpose of transforming segment AB in
geometric problems?

Transformations help analyze symmetries,
congruence, and positional relationships in
geometry.

Additional Resources

Transformations of Line Segment AB with
Coordinates (6, 2) and (2, 6): A Comprehensive
Analysis



Introduction to Coordinate Geometry and
Transformations

Coordinate geometry, also known as analytic
geometry, combines algebra and geometry to
study the geometric properties of figures through
the coordinate plane. It provides a structured way
to analyze points, lines, angles, and shapes using
algebraic formulas and transformations.
Transformations in coordinate geometry involve
moving or altering figures in specific ways while
maintaining some of their original properties,
such as size or shape.

The segment AB, with points A(6, 2) and B(2, 6),
serves as an excellent example to explore various
transformations. These include translations,
reflections, rotations, and dilations.
Understanding how each transformation affects
the segment's position, length, and orientation
helps deepen comprehension of geometric
principles and their algebraic representations.

Understanding the Coordinates of Points A and B



Before delving into transformations, it is
essential to understand the initial positions of
points A and B:

- Point A (6, 2): Located 6 units along the x-axis
and 2 units along the y-axis.
- Point B (2, 6): Located 2 units along the x-axis
and 6 units along the y-axis.

The segment AB connects these two points, and
its properties can be analyzed as follows:

- Length of AB: Using the distance formula, which
is derived from the Pythagorean theorem:

\[
AB =\sqrt{(x 2-x 1)"2 + (y 2-y 1)"2}
\]

\I

AB = \sqrt{(2-6)"2 + (6 - 2)"2} = \sqrt{(-4)"2 +
472} = \sqrt{16 + 16} = \sqrt{32} = 4\sqrt{2}

\]

- Midpoint of AB: Calculated as:

\l
M = \left(\frac{x 1 + x 2}{2}, \frac{y_ 1 +
y 2}H{2}\right) = \left(\frac{6 + 2}{2}, \frac{2 +



6}{2}\right) = (4, 4)
\]

- Slope of AB: Determines the inclination:

\|
m_{AB} = \frac{6 - 2}{2 - 6} = \frac{4}{-4} = -1
\]

Understanding these initial properties sets the
foundation for analyzing how the segment
transforms under various operations.

Types of Transformations and Their Effects

Transformations are broadly classified into four
main types:

1. Translations

2. Reflections

3. Rotations

4. Dilations (Scaling)

Each transformation alters the segment's
position, orientation, size, or a combination



thereof.

1. Translations

Definition: Moving all points of a figure or
segment by a fixed distance in a specified
direction, without changing its size or shape.

Mathematical Representation: For a translation
by vector \(\vec{v} = (h, k)\), each point \((x, y)\)
maps to \((x + h, y + k)\).

Application to Segment AB:

Suppose we translate segment AB by vector
\(\vec{v} = (a, b)\).

- New Point A': \((6 + a, 2 + b)\)
- New Point B': \((2 + a, 6 + b)\)

Examples:
- Translation by (3, -2):

-\(A'"=(6+3,2-2)=(9, 0))
-\(B'=(2 +3,6-2) =(5, 4))



- Effects:

- The segment shifts right by 3 units and down by
2 units.

- Length remains unchanged at \(4\sqrt{2}\).

- Orientation unchanged; only position varies.

Advantages and Applications:

- Useful in repositioning figures while preserving
their shape and size.

- Fundamental in constructing complex figures
from basic units.

2. Reflections

Definition: Flipping a figure over a line (axis of
reflection), creating a mirror image.

Key Lines of Reflection:

- Over the x-axis: \((x, y) \to (x, -y)\)

- Over the y-axis: \((x, y) \to (-x, y)\)

- Over the line \(y = x\): \((x, y) \to (y, x)\)

- Over other lines: Defined as needed, such as \(y
= mx + c\).



Application to Segment AB:
- Reflection over the x-axis:

- \(A(6, 2) \to (6, -2)\)
-\(B(2, 6) \to (2, -6)\)

- Reflection over the y-axis:

= \(A(Gl 2) \tO ('61 2)\)
-\(B(2, 6) \to (-2, 6)\)

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

- \(A(6, 2) \to (2, 6)\)

Effects on Segment AB:

- Reflection changes the orientation; for example,
over \(y = x\), the segment swaps positions,
effectively reversing the order of points.

- Length remains constant, preserving the
segment's size.

- Reflection is an isometry, meaning it preserves
distances and angles.

Applications:



- Symmetry studies.

- Creating mirror images in design and
architecture.

- Solving geometric problems involving symmetry.

3. Rotations

Definition: Turning a figure or segment around a
fixed point (center of rotation) by a specified
angle.

Mathematical Representation:
- Rotation about the origin by an angle \(\theta\):

\|
x' = x \cos \theta - y \sin \theta
\1

\\|
y' = x \sin \theta + y \cos \theta

\]

- For rotation about a point \((x ¢, y c)\):

1. Translate the figure so the center becomes the
origin.



2. Perform rotation about the origin.
3. Translate back.

Application to Segment AB:
- Rotate 90° clockwise about the origin:
- For point \(A(0, 2)\):

\[
X' =0 \times 0 + 2 \times 1 =2

\]

\[
y' = -6 \times 1 + 2 \times 0 = -6

\1
- Actually, more precisely:

\I

x', vy') = (x\cos 90" \circ + y \sin 90" \circ, -x \sin
90~ \circ + y \cos 90" \circ)

\]

\|
\cos 90~ \circ = 0, \quad \sin 90" \circ = 1

\]

\[
X' =0 \times 0 + 2 \times 1 =2

\]



\[
y' = -6 \times 1 + 2 \times 0 = -6
\]

- For point \(B(2, 6)\):

\[

x'=2\times 0 + 6 \times 1 =6
\]

\|

y' = -2 \times 1 + 6 \times 0 = -2

\]

- New segment after rotation:

-\(A" (2, -6)\)
-\(B' (6, -2)\)

- Effects:

- The segment rotates around the origin,
changing its position and orientation.

- Length remains unchanged.

- Useful in understanding rotational symmetry.

Applications:

- In engineering and graphic design.
- For analyzing rotational symmetries.



- In robotics and movement modeling.

4. Dilations (Scaling)

Definition: Resizing a figure proportionally from a
fixed point called the center of dilation, either
enlarging or reducing its size.

Mathematical Representation:

- For a dilation centered at \((x_c, y _c)\) with scale
factor \(k\):

\[
x'=x c+ k(x-xc)
\]
\[
y=yc+k(y-y.c)
\]

- When \(k > 1)), the figure enlarges.
- When \(0 < k < 1)), the figure reduces.

Application to Segment AB:

- Dilation about the origin with scale factor 2:



- \(A(6, 2) \to (12, 4)\)
-\(B(2, 6) \to (4, 12)\)

- Effects:

- Length of segment doubles: from \(4
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