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Use The Given Vertices To Graph Quadrilateral TUVW And Its Image After A
Dilation Centered At The Origin involves understanding the principles of
coordinate geometry, transformations, and how dilations affect geometric
figures. In this article, we will explore the process of plotting a
quadrilateral based on its vertices, performing a dilation centered at the
origin, and analyzing the resulting image. We will cover the concepts step-
by-step, providing detailed explanations, illustrative examples, and
practical tips for accurately graphing and transforming quadrilaterals.

Understanding the Basics of Coordinate Geometry
and Quadrilaterals

Coordinate Plane and Plotting Points

The coordinate plane, also known as the Cartesian plane, is formed by two
perpendicular axes: the x—-axis (horizontal) and the y-axis (vertical). Each
point in the plane is represented by an ordered pair (x, y), where:

e X is the horizontal distance from the origin.

ey is the vertical distance from the origin.

To graph a point, locate the x-coordinate on the x-axis, then move vertically
to the y-coordinate. Mark the point where these two positions intersect.

Vertices of a Quadrilateral

A quadrilateral is a four-sided polygon with vertices labeled in order,
typically as T, U, V, and W. Each vertex has coordinates such as:

e T (x,, ¥,)
e U (x,, ¥,)

oV (x5, Y3)



e W (x,, Y.)

Using these points, you can plot the quadrilateral on the coordinate plane by
connecting the vertices in order.

Graphing Quadrilateral TUVW

Step-by—-Step Process

1. Identify the coordinates of vertices T, U, V, and W.
2. Plot each vertex on the coordinate plane accurately.

3. Connect the vertices in order (T to U, U to V, V to W, and W back to T)
to form the quadrilateral.

Example

Suppose the vertices are given as:

o« T (1, 2)
e U (4, 3)
eV (3, 6)
eW (0, 5)

Plot these points and connect them to visualize quadrilateral TUVW.

Understanding Dilation Centered at the Origin

What Is a Dilation?

A dilation is a transformation that produces an image that is similar to the
original figure but scaled by a certain factor. When a dilation is centered
at the origin, the transformation uniformly stretches or compresses the
figure with respect to the origin (0,0).

Mathematical Representation of Dilation

For a dilation centered at the origin with a scale factor k, each point (x,
y) is transformed to a new point (x', y') according to:



e x' =k x

oy':ky

Here, k can be any real number:

e If kK > 1, the figure enlarges.
e If 0 < k < 1, the figure reduces in size.
e If k = 1, the figure remains unchanged.

e If kK < 0, the figure is reflected across the origin and scaled.

Effects of Dilation Centered at the Origin

The main effect is that all points move farther from or closer to the origin
proportionally, maintaining the shape's similarity. The vertices of the
original quadrilateral are scaled uniformly, preserving the angles but
changing the side lengths according to the scale factor.

Applying Dilation to Quadrilateral TUVW

Step-by-Step Transformation

1. Determine the scale factor k. For example, suppose k = 2 for
enlargement.

2. Apply the dilation formula to each vertex:

e T (x,, y,) becomes T' (k x,, k vy;)

e U (%x,, V,) becomes U' (k x,, k v,)
eV (%5, y;) becomes V' (k x;, k vy;)
W (x,, y,) becomes W' (k x,, k vy,)

Example Continued



eV (3, 6) - V' (2 3, 2 6) = (6, 12)
ewW (0, 5) - W' (2 0, 2 5) = (0, 10)

Plot the new vertices and connect them to form the image quadrilateral
T'U'V'Ww'.

Graphing the Original and Dilated
Quadrilaterals

Practical Tips for Accurate Graphing

e Use graph paper for precision.
e Label all points clearly.
e Double-check calculations of new vertices after dilation.

e Use a ruler to connect points smoothly.

Comparing the Original and Image
Observe the effects of dilation:
e The shape and angles remain unchanged.

e The size of the quadrilateral increases or decreases based on the scale
factor.

e The image is similar to the original, with proportional sides.

e If the scale factor is negative, the image is reflected across the
origin.

Applications and Further Considerations

Real-World Applications

Understanding dilations is essential in fields such as architecture,
engineering, computer graphics, and art. They help in scaling objects,
creating similar figures, and understanding proportional relationships.



Extensions and Variations

e Performing dilations about points other than the origin.

e Combining dilations with other transformations like rotations and
translations.

e Exploring the effects of different scale factors, including fractional
and negative values.

Conclusion

Graphing a quadrilateral like TUVW using given vertices and understanding its
transformation after a dilation centered at the origin involves a clear grasp
of coordinate geometry principles. By accurately plotting points, applying
the dilation formulas, and connecting the vertices, you can visualize how the
figure scales and transforms. This process not only enhances spatial
reasoning and geometric comprehension but also provides foundational skills
applicable in various mathematical and real-world contexts. Mastery of these
concepts enables you to analyze and manipulate figures efficiently, deepening
your understanding of geometric transformations.

Frequently Asked Questions

How do you determine the image of a quadrilateral
after a dilation centered at the origin?

To find the image of a quadrilateral after dilation centered at the origin,
multiply each vertex's coordinates by the dilation scale factor. For example,
if the scale factor is k, then each vertex (x, y) becomes (k-x, k-y).

What are the steps to graph quadrilateral TUVW given
its vertices?

First, plot each vertex T, U, V, and W on the coordinate plane using their
given coordinates. Then, connect the vertices in order to form the
quadrilateral, ensuring the sides are straight lines and the shape is closed.

How does the dilated image of quadrilateral TUVW
relate to the original in terms of size and shape?

The dilated image is similar to the original quadrilateral, maintaining the
same shape and angles, but scaled in size according to the dilation factor.
It appears proportionally larger or smaller depending on the scale factor.

If the vertices of TUVW are given as T(1l, 2), U(3,



4), V(5, 2), and W(3, 0), how do you find the image
after a dilation by a factor of 2 centered at the
origin?

Multiply each vertex coordinate by 2: T(2, 4), U(6, 8), V(10, 4), w(6, 0).
Plot these points and connect them to form the dilated quadrilateral.

Why is the center of dilation at the origin important
when transforming shapes like quadrilaterals?

Centering the dilation at the origin simplifies calculations because each
vertex's coordinates are scaled directly from the origin. This ensures the
transformation is uniform and predictable across all points.

Can you describe how to verify that the image after
dilation is correctly scaled and positioned?

Verify by comparing the ratios of corresponding sides and the distances from
the origin before and after dilation. All lengths should be scaled by the
same factor, and the shape should remain similar to the original.

What challenges might arise when plotting the dilated
image of a quadrilateral, and how can they be
addressed?

Challenges include accurately calculating scaled coordinates and correctly
connecting vertices. To address this, double-check calculations, use graphing
tools or software, and label points clearly for precision.

Additional Resources

Use The Given Vertices To Graph Quadrilateral TUVW And Its Image After A
Dilation Centered At The Origin

Introduction

Graphing geometric figures is a fundamental skill in coordinate geometry that
helps students and professionals visualize shapes and transformations. One
common transformation studied in this context is dilation, which involves
resizing a figure relative to a fixed point, known as the center of dilation.
In this discussion, we focus on using given vertices to graph quadrilateral
TUVW and then explore its image after a dilation centered at the origin.

This comprehensive review aims to guide you through the entire process—from

plotting the original quadrilateral to applying dilation transformations,
understanding their properties, and visualizing the results effectively.

Understanding the Core Concepts



What Is a Quadrilateral?

A gquadrilateral is a polygon with four sides and four vertices. The vertices
are labeled typically as T, U, V, and W for our specific case. To graph such
a shape:

- You need the coordinate points for each vertex.
— The shape is formed by connecting these points sequentially.

The Role of Vertices in Graphing

Vertices serve as the fundamental points that define the shape's position and
size on the coordinate plane. Accurate plotting of these points is crucial
for:

- Ensuring the shape is correctly represented.
— Facilitating the application of transformations such as dilation,
translation, rotation, etc.

Dilation Centered at the Origin

A dilation is a transformation that enlarges or reduces a figure relative to
a fixed point called the center of dilation. When the center is at the origin
(0,0):

- Every point (x, y) in the figure is mapped to a new point (kx, ky), where k
is the scale factor.

- If k > 1, the figure enlarges.

- If 0 < k <1, the figure shrinks.
- If k < 0, the figure is reflected and scaled.

Step-by-Step Process for Graphing Quadrilateral TUVW
1. Identify the Coordinates of the Vertices

Suppose you're given the following vertices:

- T (Xlr yl)

- U (er Y2)

-V (X3, Y3)

- W (X4, Va4)

Example

| Vertex | Coordinates |
R i
[ T 1 (2, 3) |

[ U | (5, 7) |

[ Vv | (8, 4) |

[ w | (3, 1) |

(Note: Replace these with actual given points if provided.)
2. Plotting the Vertices on the Coordinate Plane

- Use graph paper or digital graphing tools.
- Mark each vertex accurately based on its coordinates.



— Label each point to avoid confusion.
— Connect the vertices sequentially: T - U > V - W - T.

w

Verify the Shape
— Ensure the shape closes properly.
— Check the side lengths or slopes if needed to confirm the shape's

properties.
— Identify if the quadrilateral is convex or concave.

Applying Dilation to the Quadrilateral
1. Understanding the Dilation Formula
Since the dilation is centered at the origin:

- For each vertex (x, y), the image (x', y') after dilation with scale factor
k is:

- —

k \times x

= k \times y

P Y Y

— The process is straightforward: multiply each coordinate by the scale
factor.

2. Choosing the Scale Factor

— Decide whether the figure enlarges or shrinks.
- Typical scale factors:

- k = 2 (enlarges the figure to twice its size)
-k = 0.5 (shrinks the figure to half its size)
-k = -1.5 (shrinks and reflects across the origin)
Example: Let's assume k = 2 for an enlargement.

3. Calculating the Image Vertices

For each original vertex:

| Vertex | Original Coordinates | Calculated Coordinates after Dilation (k=2)
|

| ————— |- |[-~—— ===
-

| T | (2, 3) | (2x2, 3x2) = (4, 6) |

[ U | (5, 7) | (10, 14) |

| vV | (8, 4) | (16, 8) |

[ W | (3, 1) | (6, 2) |

Plot these image points to visualize the dilated quadrilateral.



Visualizing the Transformation

1. Graph the Original Quadrilateral

Using the original points, sketch the shape TUVW accurately.
2. Graph the Dilated Quadrilateral

Plot the image points after dilation, connecting them in the same order to
obtain T' U' V' W'.

3. Compare and Analyze

— Observe how the shape has scaled.

— Confirm that the dilation centered at the origin causes all points to move
directly away from or toward the origin depending on the scale factor.

— Notice the proportionality: the image is similar to the original, just
scaled.

Deep Dive: Properties and Implications of Dilation Centered at the Origin
1. Similarity of Figures

— The original and dilated quadrilaterals are similar.
- Corresponding angles are equal.
— Corresponding sides are proportional.

2. Effect on Coordinates

— The origin acts as a fixed point.

- Every point's distance from the origin is multiplied by |k]|.

— The shape's orientation remains unchanged unless k is negative, which
introduces reflection.

3. Geometric Intuition

- When k > 1, the shape expands outward, maintaining shape similarity.

— When 0 < k < 1, the shape contracts inward.

— When k < 0, the figure is reflected across the origin and scaled, resulting
in a mirror image.

Practical Applications and Additional Considerations
1. Real-World Contexts

— Computer graphics: resizing images or shapes relative to a fixed point.
— Engineering: scaling mechanical parts in CAD designs.
— Architecture: modeling scaled versions of structures.

2. Coordinate Transformation Tips

- Always double-check calculations when multiplying coordinates.

- Use graphing tools for accuracy.

- Be mindful of negative scale factors, as they change the figure’s
orientation.



3. Additional Transformations

— Combine dilation with translation or rotation for complex transformations.
— Understand how each transformation affects the coordinates individually.

Common Mistakes and Troubleshooting

— Incorrectly plotting vertices: Always verify coordinate points before
drawing.

— Confusing scale factors: Remember that k > 1 enlarges, k < 1 shrinks.
— Neglecting the center of dilation: For center at the origin, simply
multiply coordinates; for other centers, use more complex formulas.

— Forgetting reflection: Negative k values reflect the figure across the
origin.

Summary and Concluding Remarks

Graphing quadrilaterals and understanding their transformations is an
essential skill in coordinate geometry. Using given vertices to plot
quadrilateral TUVW provides a concrete foundation for exploring
transformations like dilation. When the dilation is centered at the origin,
the process simplifies to multiplying each coordinate by the scale factor,
maintaining the figure’s shape but changing its size proportionally.

By carefully plotting the original shape and its dilated image, students and
practitioners develop a deeper understanding of similarity, proportionality,
and the effects of scaling transformations. Recognizing how the coordinates
change under dilation fosters a more intuitive grasp of geometric
transformations, which is vital in advanced mathematics, computer graphics,
engineering, and design.

Remember that mastery comes from practice—so experiment with different
vertices and scale factors, visualize the results, and integrate these
concepts into broader geometric problem-solving strategies.
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