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Understanding how geometric transformations such as dilation work is
fundamental in the study of geometry. When working with triangles, dilations
can produce similar figures that are scaled versions of the original,
maintaining angle measures but altering side lengths. In this guide, we will
explore how to accurately draw the image of Triangle ABC after applying a
dilation centered at point C with a scale factor of 2, based on the original
triangle. This process combines both theoretical understanding and practical
steps, ensuring a comprehensive grasp of dilation transformations.

What Is Dilation in Geometry?

Dilation, also known as resizing or scaling, is a transformation that
enlarges or reduces a figure by a specific scale factor relative to a fixed
point called the center of dilation.

Key Components of Dilation

e Center of Dilation: The fixed point about which the figure is expanded
or contracted. In our case, this is point C.

e Scale Factor: A number that indicates how much the figure is enlarged or
reduced. A scale factor greater than 1 results in an enlargement, while

a scale factor less than 1 results in a reduction. Here, it is 2.

e Original Figure: The initial geometric shape before dilation, which is
Triangle ABC in our context.

» Image of the Figure: The resulting figure after applying the dilation.



Understanding the Specific Dilation: Centered
at C with Scale Factor 2

Applying a dilation centered at point C with a scale factor of 2 involves
transforming points A and B to new locations, creating a larger triangle
(let's call it Triangle A'B'C'). This transformation preserves the shape's
similarity but doubles the size of segments radiating from the center C.

Significance of Center C in the Transformation

- Point C remains fixed during the dilation.
- Points A and B are moved along lines passing through C, either away from or
toward C, depending on their original positions.

Implication of Scale Factor 2

- Every point A and B will be moved so that their distances from C are
doubled.

- Lengths of segments AC and BC will become twice their original lengths.
- The resulting triangle A'B'C' will be similar to ABC, with side lengths
scaled by a factor of 2.

Step-by-Step Procedure to Draw the Dilated
Triangle

Drawing the image of Triangle ABC after dilation involves precise steps to
ensure accuracy. Below is a detailed process:

Prerequisites

e Graph paper or a coordinate plane for precision.
e Ruler and compass for accurate measurements.

e Knowledge of the coordinates of points A, B, and C.



Step 1: Plot the Original Triangle ABC

- Mark points A, B, and C on your coordinate plane or paper.
- Connect these points to form Triangle ABC.
- Label the vertices clearly.

Step 2: Identify the Center of Dilation (Point C)

- Ensure point C is clearly marked.
- Remember, C remains fixed during the dilation.

Step 3: Measure Distances from C to A and C to B

- Use a ruler to find the lengths of segments AC and BC.
- Record these lengths for reference.

Step 4: Locate the Image Points A' and B'

- For each point A and B, draw a straight line passing through C and the
point.

- Using a compass:

- Place the compass point on A, and set its width to the distance between C
and A.

- Extend the compass so that it reaches point C.

- To find A':

- Without changing the compass width, place the compass point on C.

- Mark a point A' along the line CA such that CA' is twice CA.

- Repeat for point B to find B'.

Alternatively, if you are using coordinate geometry:

- Convert points A, B, and C into coordinate form: (xA, yA), (xB, yB), (xC,

yC).
- Calculate new coordinates for A' and B' as follows:

\ [
A 1
\1]

C + 2 \times (A - Q)

(xC + 2(xA - xC),\, yC + 2(yA - y())

\[
B 1
\1

C + 2 \times (B - ()

(xC + 2(xB - xC),\, yC + 2(yB - y())

- Plot A' and B' on the coordinate plane accordingly.



Step 5: Draw the Dilated Triangle A'B'C'

- Connect points A', B', and C to form the image triangle.
- Confirm that A' and B' are roughly twice as far from C as A and B,
respectively.

Step 6: Verify the Dilation

- Check the distances:

- Ensure that the length of A'C' is approximately twice the length of AC.
- Similarly, verify for B'C' and BC.

- Confirm that the angles are preserved, maintaining similarity.

Properties of the Dilated Triangle

Understanding the properties of the resulting figure is critical for both
visualization and mathematical confirmation.

Similarity
- Triangle A'B'C' is similar to Triangle ABC.
- Corresponding angles are equal.

- Corresponding side lengths are proportional, with a ratio of 2:1 in our
case.

Scale Factor Impact

- All distances from C are doubled.
- The overall size of the triangle increases by a factor of 2.
- Angles remain unchanged, preserving the shape's similarity.

Special Considerations

- The location of points A and B relative to C affects the exact positioning
of A' and B'.

- If points are collinear with C, the dilation will produce points along the
same line extending from C.



Visualizing the Dilation with Practical
Examples

Using practical examples enhances understanding. Let's consider a specific
example with coordinates:

Suppose:

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

Applying the dilation:
- Compute A':
\[

x_{A'}
\1

1+ 2(2 -1)

1+ 2(1)

I
w

x C+ 2(x A - xUCQ)

\ [
y_{A"}
\]

1l
o

y C+ 2(y A -y ()

2 + 2(3 - 2)

2 + 2(1)

So, A' is at (3, 4).
- Compute B':
\ [

x_{B"'}
\1

1+2(4 -1)=1+2(3)=1+6=7

\ [
y {B'}
\1]

1l
N
+

2 +2(1 - 2) 2(-1) =2 -2=0

So, B' is at (7, 0).

Plotting these points and connecting them with C (at (1, 2)) forms the
dilated triangle.

Applications of Dilation in Geometry and Real-
Life Contexts

Understanding dilation is not only a theoretical exercise but also has



numerous practical applications:

In Computer Graphics and Design

- Scaling images while maintaining proportions.
- Creating zoom effects or enlargements.

In Engineering and Architecture

- Scaling models of structures.
- Designing components with proportionate dimensions.

In Art and Illustration

- Creating larger or smaller versions of a drawing while maintaining
proportions.

In Mathematics Education

- Demonstrating similarity and transformations.
- Enhancing spatial reasoning skills.

Common Mistakes and Troubleshooting

When performing dilations, certain errors can occur. Recognizing these helps
improve accuracy:

1. Incorrectly identifying the center of dilation: Always verify that point
C is fixed.

2. Miscalculating distances: Use precise measurements, especially when
working with coordinate points.

3. Not maintaining the same line direction: Ensure points A and B are moved
along the correct lines passing through C.

4. Forgetting to double the distances: Remember that the scale factor of 2
doubles all relevant distances from the center.



Conclusion: Mastering the Dilation of Triangle
ABC

Drawing the image of Triangle ABC under a dilation centered at C with a scale
factor of 2 involves understanding the core concepts of dilation, precise
measurement

Frequently Asked Questions

What is the process to draw the image of triangle
ABC under a dilation with center C and scale factor
27?

To draw the image, keep point C fixed, then multiply the distances of points

A and B from C by 2 along the lines AC and BC, respectively, and connect the
new points to form the dilated triangle.

How do you locate the new points A' and B' after
dilating triangle ABC with center C and scale factor
27

Draw lines from C through A and B, measure the distance from C to A and B,

then mark points A' and B' along these lines at twice the original distances
from C.

What is the significance of the center C in the
dilation of triangle ABC?

Center C remains fixed during the dilation; it is the point about which the
entire triangle is scaled, ensuring the image is similar to the original
triangle.

If triangle ABC is dilated with scale factor 2 about
point C, what will be the size of the new triangle
compared to the original?

The new triangle will be twice as large in all dimensions as the original
triangle, with the sides doubled in length.

How does the dilation affect the angles of triangle



ABC?

Dilation preserves the angles; therefore, the dilated triangle's angles are
congruent to the original triangle's angles.

Can the dilation be performed without drawing the
original triangle? Why or why not?

No, because you need the original triangle's vertices and the center point C
to accurately locate the dilated image; the original is essential for
reference.

What tools are useful when drawing the image of
triangle ABC under this dilation?

A ruler, compass, and a protractor are helpful to measure distances, draw
accurate lines, and ensure correct scaling and positioning.

What are some properties of the dilated triangle
compared to the original?

The dilated triangle is similar to the original, with proportional sides and
equal angles, but larger in size due to the scale factor of 2.

Is it possible for the dilated triangle to overlap
the original triangle? Why?

Yes, if the original triangle is located near the center C such that the
scaled points fall within the same plane, the dilated triangle can overlap or
be adjacent to the original.

How do you verify that the dilation was correctly
performed?

Verify that each point A' and B' is twice as far from C as A and B
respectively, and check that the angles in the dilated triangle are equal to
those in the original triangle.

Additional Resources
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Understanding the geometric transformation of dilation is fundamental in the
study of similar figures, especially in the context of triangles. When
considering the transformation of triangle ABC with a specific dilation



centered at point C and a scale factor of 2, a detailed exploration reveals
not only the geometric procedures involved but also the underlying principles
that govern such transformations. This comprehensive review will dissect
every aspect of this process, from fundamental concepts to practical steps,
and analyze the implications of the dilation on the original figure.

Introduction to Dilation and Its Significance
in Geometry

Dilation is a type of similarity transformation that enlarges or reduces a
figure while preserving its shape. Unlike translations, rotations, or
reflections, dilation involves a center point and a scale factor, which
determines the degree of size change.

- Key characteristics of dilation:

- It preserves angles; the shape remains similar.

- It scales distances from the center by a consistent factor.

- It maps a figure onto a similar figure, scaled appropriately.

Understanding dilations is crucial because it helps in analyzing similar

figures, proportional reasoning, and solving geometric problems involving
scaling.

Basic Concepts and Definitions

Before delving into the specifics of drawing the dilated triangle, it is
essential to clarify some foundational concepts:

2.1 Center of Dilation (Point C)
- The fixed point about which all points are expanded or contracted.
- Every point of the original figure is moved along a line passing through

this center.

2.2 Scale Factor (k)

The multiplier that determines how much the figure is enlarged or reduced.
For k > 1, the figure is enlarged.

For 0 < k < 1, the figure is reduced.

In this case, k = 2, indicating the figure will double in size from the
center C.



2.3 Original Triangle (ABC)

- Consists of three vertices: points A, B, and C.
- The positions of these vertices define the shape and size of the triangle.

Step-by-Step Process for Drawing the Dilated
Triangle

The process of drawing the image of triangle ABC under this specific dilation
involves precise steps to ensure accuracy and consistency.

3.1 Identify the Center of Dilation (Point C)

Locate point C on the drawing or coordinate plane.
This point remains fixed during the dilation process.

3.2 Plotting Original Points (A and B)

Determine the positions of points A and B relative to C.
Precise coordinates or measurements are essential for accuracy.

3.3 Drawing the Dilation

The core of the process involves moving points A and B along lines passing
through C:

Method:

1. Construct lines CA and CB:
Draw straight lines from C through A and from C through B.

2. Measure the distance from C to A and C to B:
Use a ruler or coordinate calculations to determine these distances.

W

. Apply the scale factor (k = 2):

Multiply each distance by 2 to find the new positions.

For example, if the distance from C to A is d, then the dilated point A’
will be at a distance of 2d from C along line CA.

4. Locate the new points A' and B':

Mark points A' and B' on the respective lines at the calculated distances.
Ensure that the points lie on the same line extended from C through A and
B, respectively.

3.4 Drawing the Image Triangle A'B'C'



- Connect the points A' and B' with a straight line.

- Connect A' to C and B' to C to complete the triangle.

- The resulting triangle A'B'C' is the dilated image of ABC centered at C
with a scale factor of 2.

Coordinate Geometry Approach (Optional but
Precise)

For those comfortable with coordinate geometry, this approach ensures precise
placement of points:

- Assign coordinate points to A, B, and C (e.g., A(xi1, y1), B(xz2, y2), C(xs,

ys)).
- Use the dilation formula:

\ [
\text{For each point } P(x, y),
\]

\ [
P' = \left( x c + k (x - x ¢),\quad y ¢ + k (y - y c) \right),
\1

where \((x c, y c)\) are the coordinates of the center C, and \(k=2\).

- Calculate the coordinates for A' and B' using this formula.
- Plot these points accordingly and draw the triangle.

Properties of the Dilated Triangle

Understanding the properties of the resulting image is essential for grasping
the implications of the dilation:

4.1 Similarity

- The dilated triangle A'B'C' is similar to the original triangle ABC.

- Corresponding angles are equal: \(\angle A = \angle A'\), \(\angle B =
\angle B'\), \(\angle C = \angle C'\).

- Corresponding sides are proportional: \(A'B' = 2 \times AB\), and similarly
for other sides.

4.2 Scale Factor Impact



- Each side length in the dilated triangle is twice the length of the
corresponding side in the original triangle.

- The area of the triangle increases by the square of the scale factor:
\ (\text{Area}(A'B'C') = 4 \times \text{Area}(ABC)\).

4.3 Preservation of Angles

- All angles in the triangle remain unchanged, ensuring that the shape's
proportions are consistent.

4.4 Location of the Image Relative to the Center
- Points A and B move outward from C along their respective lines.

- The image triangle is larger and maintains its shape and orientation
relative to C.

Visualizations and Practical Applications

Visualizing the dilation process enhances understanding, especially when
using graph paper or geometric software:

- Graph Paper: Mark the original points and center, then use a ruler to
measure and replicate the distances.

- Geometric Software: Tools like GeoGebra allow precise plotting,
calculation, and visualization of the dilation process.

Practical Applications:

- Design and Engineering: Scaling components while maintaining proportions.

- Architecture: Enlarging building plans centered around a specific reference
point.

- Mathematics Education: Demonstrating similarity and transformations
visually.

Common Challenges and Solutions

While performing dilation, certain challenges may arise:
5.1 Accurate Measurement

- Challenge: Ensuring distances from C to A and B are accurately doubled.
- Solution: Use precise tools or coordinate calculations.



5.2 Maintaining Linearity

Challenge: Points A' and B' should lie exactly on the lines passing through
C

Solution: Use straightedges or software tools to verify alignment.

5.3 Consistency in Scale

Challenge: Applying the scale factor uniformly.
Solution: Double-check measurements and calculations.

Implications and Broader Context

Understanding this specific dilation process sheds light on broader geometric
concepts:

- Similarity Transformations: Dilation is a key example, illustrating how
figures can be scaled while maintaining shape.

- Coordinate Geometry: Provides algebraic methods for precise
transformations.

- Real-world Modeling: Dilation models real-world phenomena like zooming
in/out, scaling maps, or enlarging images.

Conclusion

Drawing the image of triangle ABC under a dilation centered at point C with a
scale factor of 2 involves a clear understanding of the principles of
similarity, precise measurement, and geometric construction. The process
emphasizes the importance of the center point, the scale factor, and their
combined effect on the size and position of the triangle. The resulting image
is a larger, similar triangle that maintains the shape and angles of the
original but is scaled proportionally in size.

Through meticulous construction, whether via geometric tools or coordinate
calculations, one can accurately produce the dilated triangle, reinforcing
key concepts in geometry and their practical applications. Mastery of this
process not only enhances spatial reasoning but also provides a foundation
for more complex transformations and geometric analyses in both academic and
real-world contexts.
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