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Understanding geometric transformations is fundamental in coordinate
geometry, especially when analyzing how figures change under dilation and
translation. A particularly interesting case involves a triangle, say
Triangle ABC, which undergoes a dilation and translation to produce a similar
triangle, labeled A'B'C'. This process not only preserves the shape but also
offers insights into the properties of similar figures on the coordinate
plane. In this article, we explore the concepts of dilation and translation,
how they are applied to triangles on the coordinate plane, and how to analyze
the resulting similar triangles such as Triangle ABC and Triangle A'B'C'.

Introduction to Geometric Transformations

Transformations are operations that alter the position, size, or shape of
geometric figures. The primary transformations include translation, dilation,
rotation, and reflection. For the scope of this article, we focus mainly on
translation and dilation because these transformations preserve the
fundamental properties of triangles, such as angles and proportional sides,
leading to similar figures.

What is a Translation?

A translation moves every point of a figure by the same distance in a
specified direction. It is akin to sliding a figure across the coordinate
plane without rotating or resizing it.

Key points about translation:

- It preserves the size and shape of the figure.

- It maintains congruence.

- It can be described by a vector \(\vec{v} = (h, k)\), where every point
\((x, y)\) in the figure moves to \((x + h, y + k)\).

What is a Dilation?

A dilation scales a figure relative to a fixed point called the center of



dilation. The scale factor determines the size of the new figure relative to
the original.

Key points about dilation:

- It preserves the shape, making the figure similar to the original.

- It can enlarge or reduce the size depending on the scale factor \(k\):

- If \(k > 1\), the figure enlarges.

- If \(0 < k < 1\), the figure reduces.

- All points move along lines radiating from the center of dilation, scaled
by the factor \(k\).

Applying Dilation and Translation to Triangle
ABC

Suppose Triangle ABC is plotted on the coordinate plane with vertices:
\ 1,y
- \(B(X_ZI y
\ 3,y

To generate a similar triangle A'B'C', we perform a dilation followed by a
translation.

Step 1: Dilation of Triangle ABC

- Center of dilation: Usually chosen as the origin \(0(0, 0)\) or another
specific point.

- Scale factor: Denoted as \(k\), which determines how much larger or smaller
the new triangle is compared to the original.

The coordinates of the dilated triangle A''B''C'' are obtained by multiplying
each coordinate by \(k\):

\[

A''(k x 1, ky 1),\quad B''(k x 2, ky 2),\quad C''(k x 3, ky 3)
\]

Step 2: Translation of the Dilated Triangle

- Translation vector: \(\vec{v} = (h, k)\), indicating how far and in which
direction the triangle moves.

Applying translation, the final vertices are:

\ [
At(x {A'} , y {A'} ) = (k x1+h, \; ky1l+Kk)\\



B'(x {B'} , y{B'} ) =(kx2+h, \; ky 2+ k) \\
CI(X_{CI} ’ y_{cl} ) - k X_3 hr \p k y_3 + k)
\1

This results in a new triangle A'B'C' that is similar to ABC because dilation
preserves angles and proportionality, and translation maintains the shape
without changing size or angles.

Analyzing Similar Triangles on the Coordinate
Plane

When working with triangles on the coordinate plane, it’s crucial to
understand how to verify similarity and analyze their properties. Triangle
ABC and its image A'B'C' are similar if:

- Corresponding angles are equal.
- Corresponding sides are proportional.

Criteria for Triangle Similarity

- Angle-Angle (AA): Two angles of one triangle are equal to two angles of the
other.

- Side-Side-Side (SSS): The ratios of corresponding sides are equal.

- Side-Angle-Side (SAS): An angle is equal, and the sides surrounding it are
in proportion.

Calculating Side Lengths

Using the distance formula on the coordinate plane:

\ [

\text{Distance between } (x 1, y 1) \text{ and } (x 2, y 2) = \sqrt{(x 2 -
X 1)*2 + (y 2 -y 1)°2}

\1

By calculating side lengths of ABC and A'B'C', and comparing their ratios,
one can verify the similarity and determine the scale factor \(k\).

Step-by-Step Example

Suppose Triangle ABC has vertices:



A(l, 2)\

B(4, 5)\)

C(2, 7)\

And the transformation involves a dilation with a scale factor \(k = 2\),
centered at the origin, followed by a translation of \(\vec{v} = (3, -1)\).
Step 1: Dilation

Calculate the dilated points:

\ [
A''(2 \times 1, 2 \times 2) = (2, 4) \\
B''(2 \times 4, 2 \times 5) = (8, 10) \\

C''(2 \times 2, 2 \times 7) = (4, 14)
\1]

Step 2: Translation

Apply the translation vector \(\vec{v} = (3, -1)\):

\ [

A = (2+3, 4-1)=(5, 3) \\
B' = (8 + 3, 10 - 1) = (11, 9) \\
C'=(4+3,14 -1) = (7, 13)

\]

The vertices of the similar triangle A'B'C' are thus:

- \(A' (5, 3)\)
- \(B' (11, 9)\)
- \(C' (7, 13)\)

Step 3: Verify Similarity
Calculate side lengths:
- Original triangle ABC:

\ [

AB = \sqrt{(4 - 1)°2 + (5 - 2)"2}
\1]

\ [

BC = \sqrt{(2 - 4)"2 + (7 - 5)"2}
\sqrt{8} \approx 2.83

\1]

\ [

CA = \sqrt{(2 - 1)"2 + (7 - 2)"2}
\sqrt{26} \approx 5.10

\1]

\sqrt{372 + 372} = \sqrt{18} \approx 4.24

\sqrt{(-2)"2 + 272} = \sqrt{4 + 4} =

\sqrt{172 + 572} = \sqrt{l + 25} =



- Transformed triangle A'B'C':

\ [

A'B' = \sqgrt{(11 - 5)"2 + (9 - 3)72} = \sqrt{672 + 672} = \sqrt{36 + 36} =
\sqrt{72} \approx 8.49

\1]

\ [

B'C' = \sqrt{(7 - 11)"2 + (13 - 9)"2} = \sqrt{(-4)"2 + 472} = \sqrt{16 + 16}
= \sqrt{32} \approx 5.66

\1]

\ [

C'A" = \sqrt{(5 - 7)7°2 + (3 - 13)72} = \sqrt{(-2)"2 + (-10)"2} = \sqrt{4 +
100} = \sqrt{104} \approx 10.20

\1

Compare ratios:

\ [

\frac{A'B'}{AB} \approx \frac{8.49}{4.24} \approx 2.00 \\
\frac{B'C'}{BC} \approx \frac{5.66}{2.83} \approx 2.00 \\
\frac{C'A'}{CA} \approx \frac{10.20}{5.10} \approx 2.00
\1

Since all ratios are approximately equal to 2, the scale factor \(k=2\)
confirms that Triangle A'B'C' is similar to ABC, consistent with the dilation
scale factor.

Understanding the Properties of Similar
Triangles

Frequently Asked Questions

What is the effect of dilation and translation on
the similarity of triangles?

Dilation and translation transform a triangle into a similar triangle by
resizing and shifting it without altering the shape's angles, ensuring the
triangles remain similar.

How can you determine the scale factor between



triangle ABC and its dilated triangle A'B'C'?

The scale factor can be found by comparing the lengths of corresponding sides
in the two triangles, such as dividing the length of a side in A'B'C' by the
corresponding side in ABC.

Is the orientation of the triangle affected by
translation and dilation?

Translation preserves the triangle's orientation, while dilation preserves
shape but can affect size. Overall, both transformations maintain the
triangle's similarity, including its orientation if the dilation is centered
appropriately.

How do you verify that triangles ABC and A'B'C' are
similar after transformation on the coordinate
plane?

You can verify similarity by comparing corresponding angles (which remain
equal) and checking if the ratios of corresponding side lengths are equal,
confirming the triangles are similar.

What role does the coordinate plane play in
analyzing the transformations of triangles?

The coordinate plane provides a visual and analytical tool to precisely
perform and analyze dilations and translations using coordinate coordinates,
making it easier to calculate side lengths, angles, and transformation
parameters.

If triangle ABC is dilated and translated to form
triangle A'B'C', how can you find the coordinates of
the new vertices?

Identify the center of dilation and the scale factor, then apply the dilation
formula to each vertex, followed by the translation vector to determine the
new coordinates of A', B', and C'.

Additional Resources

Triangle ABC Was Dilated And Translated To Form Similar Triangle A'B'C'. On A
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Understanding the transformations that produce similar triangles is a
fundamental concept in geometry, especially when dealing with coordinate
planes. The statement “Triangle ABC was dilated and translated to form



similar Triangle A'B'C'"” encapsulates two key geometric operations: dilation
(scaling) and translation (shifting). When these transformations are applied
to a triangle on a coordinate plane, they preserve certain properties,
notably the shape and proportions, while altering size and position. This
article explores the concepts behind this transformation process, its
features, the mathematical principles involved, and the implications of such
transformations.

Understanding Similar Triangles and
Transformations

What Are Similar Triangles?

Similar triangles are triangles that have the same shape but not necessarily
the same size. The corresponding angles of similar triangles are equal, and
the ratios of the lengths of corresponding sides are proportional.

Key features of similar triangles:

- Corresponding angles are equal.

- Corresponding sides are proportional.

- They can be mapped onto each other through a series of transformations,
including dilation and translation.

Why are similar triangles important?

- They help in solving geometric problems involving proportionality.

- They are foundational in coordinate geometry, where transformations can be
visualized and calculated precisely.

- They provide a way to model real-world situations, such as map scaling or
architectural designs.

Transformations That Produce Similar Triangles

The two primary transformations involved are:

- Dilation (Scaling): Changes the size of the triangle but preserves its
shape and internal angles.

- Translation (Shifting): Moves the triangle from one position to another
without rotation or resizing.

These transformations are often combined to generate a similar, but
differently situated, triangle on the coordinate plane.



Dilation of Triangle ABC to Form Triangle
A'B'C’

What is Dilation?

Dilation involves expanding or contracting a figure relative to a fixed point
called the center of dilation. The scale factor determines whether the figure
enlarges or reduces.

Features of dilation:

- Preserves angles (the figure remains similar).

- Alters side lengths proportionally.

- The larger the scale factor, the larger the figure; the smaller, the
smaller.

Mathematical representation:

- If the center of dilation is at point \( O(h, k) \),

- and the scale factor is \( k \),

- then a point \( P(x, y) \) is mapped to \( P'(x', y') \) via:

\[
X
\1]
\[
y'
\1]

h + k(x - h)

k + k(y - k)

Note: When the center of dilation is at the origin \( (0,0) \), the formulas
simplify to:

\ [
x' = kx
\1
\ [
y'
\1

ky

Application:
- To find the vertices of A', B', and C', apply the dilation formula to each
vertex of ABC.

Effects of Dilation on Triangle ABC

- Size change: The sides of triangle A'B'C' are proportional to the original
triangle ABC, scaled by the scale factor.
- Shape preservation: The angles remain the same.



- Position: The size of the triangle changes, but its shape and the ratios of
side lengths stay consistent.

Pros:
- Maintains similarity, ensuring proportional sides and congruent angles.
- Easy to compute using coordinate formulas.

Cons:

- Requires knowledge of the center of dilation and scale factor.

- The position of the resulting triangle depends heavily on the chosen
center.

Translation of Triangle A'B'C' on the
Coordinate Plane

What is Translation?

Translation shifts every point of a figure by the same distance in a given
direction. It is a rigid motion, meaning it preserves the size and shape of
the figure.

Features of translation:

- Moves the entire figure in a straight line.

- Does not alter the size, shape, or internal angles.

- Defined by a vector \( \vec{v} = (a, b) \), indicating movement \( a \)
units horizontally and \( b \) units vertically.

Mathematical representation:
- For a point \( P(x, y) \),

\ [
P'(x +a, y+b)
\1]

- Applying translation to vertices \( A', B', C' \) results in \( A'', B'"',
C'* \), the final positions of the vertices.

Application:
- Once triangle A'B'C' is dilated, translation can reposition it on the
coordinate plane for clarity or to meet specific problem conditions.



Effects of Translation on Triangle A'B'C'

- Position change: The triangle moves without resizing.

- Shape preservation: The angles and side ratios remain unchanged.

- Location flexibility: The triangle can be moved to any position, often to
align with other figures or coordinate axes.

Pros:
- Simple to perform and visualize.
- Critical in coordinate geometry to position figures conveniently.

Cons:
- Does not alter size or shape, so it cannot correct distortions.
- The choice of translation vector affects the final location.

Combining Dilation and Translation for Similar
Triangle A'B'C’

Sequence of Transformations

Typically, to form a similar triangle A'B'C' from ABC:

1. Dilation: The original triangle ABC is scaled relative to a fixed center
with a specific scale factor.

2. Translation: The dilated triangle is then shifted on the coordinate plane
to a desired location.

Example sequence:

- Suppose ABC is at specific coordinates.

- Apply dilation centered at \( 0 \) with scale factor \( k \).

- Apply translation vector \( \vec{v} \) to move the dilated triangle.

Mathematical process:
- For each vertex \( P \) of ABC:

\ [
P' = \text{dilate}(P) \quad \text{then} \quad P'' = P' + \vec{v}
\1]

- The resulting triangle \( A''B''C'' \) is similar to ABC, scaled and
shifted.



Implications of Combining Transformations

- The process ensures the new triangle maintains similarity with the
original.

- It allows precise control over size and position.

- Useful in geometric proofs, computer graphics, and real-world modeling.

Pros:
- Flexibility in positioning and size.
- Ensures similarity is preserved.

Cons:
- Requires careful calculations.
- Multiple steps can introduce cumulative errors if not managed properly.

Visualizing and Analyzing the Transformation on
the Coordinate Plane

Practical Approach to Plotting

- Plot the original triangle ABC on the coordinate plane.
- Determine the center of dilation and scale factor.

- Calculate the new vertices after dilation.

- Apply the translation vector to these vertices.

- Connect the points to form triangle A'B'C'.

Tools for visualization:
- Graph paper or coordinate plotting software.
- Dynamic geometry tools like GeoGebra.

Sample Problem: A Step-by-Step Illustration

Suppose:

- Triangle ABC has vertices at \( A(1, 2) \), \( B(3, 4) \), and \( C(5, 2)
\).

- Center of dilation at \( 0(0, 0) \).

- Scale factor \( k =2 \).

- Translation vector \( \vec{v} = (3, -2) \).

Solution:
1. Dilation:
- \( A" = (2 \times 1, 2 \times 2) = (2, 4) \)



- \( B" = (2 \times 3, 2 \times 4) = (6, 8) \)
- \( C" = (2 \times 5, 2 \times 2) = (10, 4) \)
2. Translation:

-\N(A"" =(2+3,4-2)=1(5, 2))\)
-\(B'""=(6+3,8-2)=1(9, 6)\)

-\(C'"" =(10 + 3, 4 - 2) = (13, 2) \)

The final triangle A''B''C'' is similar to ABC, scaled by 2 and shifted
accordingly.

Applications and Significance of These
Transformations

In Mathematics and Education

- Reinforce understanding of similarity, scale factors, and coordinate
geometry.

- Provide visual and algebraic means to grasp complex geometric concepts.
- Useful exercises for students to develop spatial reasoning.

In Real-World Scenarios

- Architectural design: scaling models and shifting components.
- Computer graphics: transforming objects while preserving proportions.
- Map scaling: enlarging or reducing regions accurately.

In Advanced Topics

- Used in proofs involving similarity and congruence.
- Foundation for understanding affine transformations.
- Critical in computer-aided design (

Triangle Abc Was Dilated And Translated To Form Similar
Triangle A B C On A Coordinate Plane 2 Triangles

Triangle Abc Was Dilated And Translated To Form Similar Triangle A B C On A Coordinate Plane 2


https://sip.evo9x.com/ma43/triangle-abc-was-dilated-and-translated-to-form-similar-triangle-a-b-c-on-a-coordinate-plane-2-triangles.pdf
https://sip.evo9x.com/ma43/triangle-abc-was-dilated-and-translated-to-form-similar-triangle-a-b-c-on-a-coordinate-plane-2-triangles.pdf

Triangles

Related Articles

e Policy Initiatives During Franklin D. Roosevelt's First Two Presidential Terms Included All Of
The Following

e Lakeside Winery Is Considering Expanding Its Winemaking Operations. The Expansion Will
Require New Equipment

o All Answers Were Generated Using 1,000 Trials And Native Excel Functionality.) In Preparing
For The Upcoming

Back to Home


https://sip.evo9x.com/ma43/policy-initiatives-during-franklin-d-roosevelt-s-first-two-presidential-terms-included-all-of-the-following.pdf
https://sip.evo9x.com/ma43/policy-initiatives-during-franklin-d-roosevelt-s-first-two-presidential-terms-included-all-of-the-following.pdf
https://sip.evo9x.com/ma43/lakeside-winery-is-considering-expanding-its-winemaking-operations-the-expansion-will-require-new-equipment.pdf
https://sip.evo9x.com/ma43/lakeside-winery-is-considering-expanding-its-winemaking-operations-the-expansion-will-require-new-equipment.pdf
https://sip.evo9x.com/ma43/all-answers-were-generated-using-1-000-trials-and-native-excel-functionality-in-preparing-for-the-upcoming.pdf
https://sip.evo9x.com/ma43/all-answers-were-generated-using-1-000-trials-and-native-excel-functionality-in-preparing-for-the-upcoming.pdf
https://sip.evo9x.com

