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Origin.Use The guide to understanding geometric transformations, particularly dilation, to
accurately plot and analyze the resulting image of a given figure. Dilation is a fundamental concept
in geometry that involves enlarging or reducing a figure proportionally, with the transformation
centered at a specific point—in this case, the origin (0,0). When the scale factor is 2, every point of
the figure is moved away from the origin, doubling its distance from this center point, effectively
creating a larger, similar figure.

In this comprehensive guide, we will explore the process of dilating a figure with a scale factor of 2
centered at the origin, how to determine the image points, and best practices for graphing the
dilated figure. We will also discuss common examples, visual aids, and tips to enhance
understanding and accuracy.

Understanding Dilation and Its Properties

What Is Dilation in Geometry?
Dilation is a transformation that produces an image that is similar to the original figure but scaled
by a certain factor. It maintains the shape of the figure but changes its size. The key components of
dilation are:

- Center of Dilation: The fixed point about which the figure is expanded or contracted. In our case, it
is the origin (0,0).
- Scale Factor (k): Determines the degree of enlargement or reduction. A scale factor greater than 1
results in an enlargement, while a scale factor between 0 and 1 results in a reduction. Here, the
scale factor is 2.

Properties of Dilation with a Scale Factor of 2
When applying dilation with a scale factor of 2 centered at the origin:

- Distance Scaling: Every point moves to a position twice as far from the origin as its original
position.
- Shape Preservation: The original figure's shape and angles remain unchanged; only the size is
affected.
- Coordinate Transformation: Each coordinate (x, y) is transformed to (2x, 2y).



Mathematical Explanation of Dilation from the Origin

Coordinate Transformation Formula
For a point \( P(x, y) \), the image \( P'(x', y') \) after dilation with scale factor \( k \) centered at the
origin is given by:

\[
x' = k \times x
\]
\[
y' = k \times y
\]

Applying \( k = 2 \):

\[
x' = 2x
\]
\[
y' = 2y
\]

This straightforward formula simplifies the process of graphing the dilated figure.

Step-by-Step Process for Dilation
1. Identify all vertices or key points of the original figure.
2. Apply the dilation formula to each point:
- Multiply the x-coordinate by 2.
- Multiply the y-coordinate by 2.
3. Plot the new points on the coordinate plane.
4. Connect the points to form the image of the dilated figure.
5. Verify the shape maintains the same proportions and angles.

Example: Dilation of a Triangle

Original Triangle Coordinates
Suppose the original triangle has vertices:

- \( A(1, 2) \)
- \( B(3, 4) \)
- \( C(2, 1) \)



Calculate the Dilated Image
Applying the dilation formula:

- \( A' (2 \times 1, 2 \times 2) = (2, 4) \)
- \( B' (2 \times 3, 2 \times 4) = (6, 8) \)
- \( C' (2 \times 2, 2 \times 1) = (4, 2) \)

Graphing the Original and Dilated Figures
- Plot original points \( A, B, C \).
- Plot the dilated points \( A', B', C' \).
- Connect the vertices to form the original and the dilated triangles.
- Observe how the dilated triangle is exactly twice as large, maintaining similar angles and
proportions.

Visualizing the Dilation Process Using Graphing Tools

Recommended Graphing Tools
- Graphing calculators like Desmos or GeoGebra.
- Paper and ruler for manual plotting.
- Coordinate grid software for precise plotting and transformations.

Steps to Graph the Dilation
1. Plot the original figure precisely based on given coordinates.
2. Mark the origin as the center of dilation.
3. Calculate the new points using the dilation formula.
4. Plot the new points accurately.
5. Connect the points to visualize the image.
6. Compare the original and dilated figures to confirm proportionality.

Applications of Dilation in Real-World Contexts

Architectural Design
Dilation helps architects in scaling models of buildings, ensuring proportional accuracy when
enlarging or reducing blueprints.



Computer Graphics and Animation
Scaling images and figures in digital art relies on dilation principles to maintain proportions while
resizing.

Engineering and Manufacturing
Dilation aids in designing parts that must be scaled versions of prototypes, ensuring consistency in
size and shape.

Common Mistakes to Avoid When Graphing Dilations

Incorrect Center of Dilation
- Always ensure the transformation is centered at the origin unless specified otherwise.

Misapplying the Scale Factor
- Confirm multiplication of each coordinate by the scale factor.
- Remember that a scale factor of 2 doubles the size; a different factor will change the size
accordingly.

Neglecting to Plot Key Points
- For complex figures, identify all critical points before applying transformations.

Tips for Accurate Graphing of Dilated Figures

- Use graph paper or digital tools for precision.
- Double-check calculations for each point.
- Label original and new points clearly.
- Practice with different figures to build confidence.

Conclusion

Dilation, especially with a scale factor of 2 centered at the origin, is a powerful tool in geometry that
simplifies the process of enlarging figures proportionally. By understanding the coordinate
transformation formula, practicing with specific examples, and utilizing graphing tools effectively,
students and professionals can accurately visualize and analyze dilated figures. Remember, the key
to mastering dilation is attention to detail and systematic application of the transformation
principles. Whether in academic settings, engineering, or digital design, the ability to graph and



interpret dilated images is an essential skill that enhances spatial reasoning and geometric
understanding.

Frequently Asked Questions

What is the effect of a dilation with a scale factor of 2
centered at the origin on a given figure?
The figure will be enlarged so that all points are twice as far from the origin as they were originally,
resulting in a scaled-up version of the original figure.

How do you graph a figure after applying a dilation with a
scale factor of 2 centered at the origin?
To graph the dilated figure, multiply the x and y coordinates of each point by 2, then plot the new
points to form the enlarged image.

Why is the origin the center of dilation in this transformation?
Because the dilation is centered at the origin, all points are scaled relative to (0,0), ensuring the
shape expands uniformly from the origin.

If a point on the original figure is at (3, 4), where will it be
after the dilation?
After a dilation with a scale factor of 2 centered at the origin, the point will move to (6, 8).

Can the dilation with a scale factor of 2 change the shape of
the figure?
No, dilation is a similarity transformation; it preserves the shape and only changes the size, making
the figure larger or smaller.

Additional Resources
Graph The Image Of This Figure After A Dilation With A Scale Factor Of 2 Centered At The Origin is
a fundamental concept in geometry that offers insight into how figures change when scaled with
respect to a fixed point. Understanding this transformation is crucial for students and professionals
working in fields such as mathematics, computer graphics, engineering, and architecture. In this
comprehensive guide, we'll explore the process of dilating a figure, interpret what happens when the
scale factor is 2, and provide step-by-step instructions on how to graph the resulting image
accurately. Whether you're a student preparing for an exam or a professional seeking to deepen your
understanding of geometric transformations, this article aims to clarify the concept with detailed
explanations, visual cues, and practical tips.



---

What Is Dilation in Geometry?

Definition and Key Features

Dilation, also known as resizing or scaling, is a transformation that enlarges or reduces a figure by a
specific scale factor, while maintaining its shape and orientation. When performing a dilation:

- The figure's size changes proportionally.
- The shape remains similar to the original.
- The dilation is performed with respect to a fixed point called the center of dilation.

In our case, the dilation is centered at the origin (0,0), which simplifies calculations because the
origin acts as a reference point.

The Role of the Scale Factor

The scale factor determines how much the figure enlarges or reduces:

- A scale factor greater than 1 (e.g., 2) enlarges the figure.
- A scale factor between 0 and 1 (e.g., 0.5) reduces the figure.
- A scale factor exactly 1 leaves the figure unchanged.
- Negative scale factors produce a reflection combined with scaling.

For this guide, our focus is on a scale factor of 2, which doubles the size of the original figure.

---

Understanding Dilation with a Scale Factor of 2 Centered at the Origin

Geometric Intuition

When dilating a figure with a scale factor of 2 centered at the origin:

- Every point on the figure moves away from the origin, doubling its distance from the origin.
- The shape remains similar, but all dimensions are scaled up by a factor of 2.
- The original figure and its image are similar figures with a size ratio of 2:1.

Mathematical Representation

Suppose a point P(x, y) is part of the original figure. The image P' after dilation with scale factor k=2
centered at the origin is given by:

P'(x', y') = (k x, k y) = (2x, 2y)

This formula applies to every point of the original figure, and by plotting these new points, you form
the dilated image.

---



Step-by-Step Guide to Graph the Image After Dilation

Step 1: Identify Key Points of the Original Figure

Start with a clear outline of the original figure, noting all significant points. For example, if the
figure is a triangle, rectangle, or any polygon, list out the coordinates of its vertices.

Example:

- Vertex A at (1, 2)
- Vertex B at (3, 4)
- Vertex C at (2, 1)

Step 2: Apply the Dilation Formula to Each Point

Multiply the x and y coordinates of each point by 2:

- A'(2 1, 2 2) = (2, 4)
- B'(2 3, 2 4) = (6, 8)
- C'(2 2, 2 1) = (4, 2)

These new points are the vertices of the dilated figure.

Step 3: Plot the Original and Image Figures

Using graph paper or digital graphing tools:

- Plot the original points based on their coordinates.
- Plot the new points obtained after dilation.
- Connect the points to form the original and the dilated figures.

Step 4: Observe the Changes

- The dilated figure should be twice as large in every dimension.
- The shape’s proportions remain consistent.
- The dilation is centered at the origin, so the points move directly away from (0,0).

---

Visualizing the Dilation Process

Geometric Interpretation

Imagine each point radiating outward from the origin along the line connecting it to the origin. After
dilation:

- The point moves along the same line, but twice as far from the origin.
- This process preserves the angle each point makes with the x-axis, maintaining the figure's shape.

Practical Tips for Accurate Graphing



- Use a ruler to mark points precisely.
- Confirm the scale on your graph paper.
- For complex figures, break down the shape into smaller parts for easier plotting.
- Double-check calculations for each point before drawing.

---

Applications and Significance of Dilation

In Mathematics

- Understanding similarity and congruence.
- Solving problems involving scale models.
- Exploring transformations and their properties.

In Real-World Contexts

- Designing scaled architectural models.
- Creating enlargements or reductions in graphic design.
- Visualizing transformations in computer graphics and animation.

---

Common Mistakes to Avoid

- Forgetting to multiply both x and y coordinates by the scale factor.
- Confusing the center of dilation; remember, it is at the origin in this case.
- Not maintaining the correct order of operations when plotting points.
- Overlooking the importance of the shape's orientation during transformation.

---

Summary and Key Takeaways

- Graph The Image Of This Figure After A Dilation With A Scale Factor Of 2 Centered At The Origin
involves multiplying each point’s coordinates by 2.
- The transformation doubles the size of the figure, preserving its shape and proportions.
- The process is straightforward: identify key points, apply the dilation formula, and plot the new
points.
- Visualizing the process helps in understanding the nature of geometric transformations.
- Mastery of dilation is essential for advanced topics in geometry and practical applications across
various fields.

---

Final Thoughts

Dilation centered at the origin with a scale factor of 2 exemplifies how simple algebraic operations
translate into meaningful geometric transformations. Whether you are working on a school
assignment, designing a scaled model, or creating digital graphics, understanding and accurately
graphing the image after dilation enables precise and scalable representations of figures. Practice



with different figures and scale factors to deepen your understanding, and soon you'll be able to
perform these transformations effortlessly and confidently.
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