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Understanding how figures move across a coordinate plane is fundamental in geometry. When discussing
the translation of a figure like ABCD, it's essential to analyze how its position shifts without altering its size,
shape, or orientation. This process involves moving every point of the figure by the same amount in a
specific direction, resulting in a new figure that is congruent to the original. In this article, we will explore
how to describe the translation of figure ABCD, complete sentences to explain these transformations, and
the underlying principles involved in translating figures on a coordinate plane.

---

Understanding Translation in Geometry

What Is Translation?
Translation is a type of transformation in geometry where every point of a figure is moved the same
distance in the same direction. This movement results in a new, congruent figure called the image of the
original figure. The process does not change the size, shape, or orientation of the figure, only its position.

Key Characteristics of Translation:
- Maintains the shape and size of the figure.
- Moves the figure along a straight path.
- Every point shifts equally in both magnitude and direction.

How Does Translation Differ from Other Transformations?
While translation involves sliding a figure across the plane, other transformations include:
- Rotation: Spinning the figure around a point.
- Reflection: Flipping the figure over a line to produce a mirror image.
- Dilation: Resizing the figure proportionally.

Each transformation alters the figure's position or size differently, but translation specifically involves a



uniform shift.

---

Analyzing the Coordinates of Figure ABCD

Locating the Original Figure
Suppose figure ABCD is plotted on a coordinate plane with vertices:
- A (x₁, y₁)
- B (x₂, y₂)
- C (x₃, y₃)
- D (x₄, y₄)

Understanding these coordinates is vital to describing how the figure translates. For example, if:
- A (2, 3)
- B (4, 3)
- C (4, 5)
- D (2, 5)

then the figure is a rectangle positioned in the first quadrant.

Determining the Translation Vector
To describe the translation, identify the vector (dx, dy), which indicates how far and in which direction
the figure moves.

For example:
- Moving 3 units to the right and 2 units up corresponds to the vector (3, 2).

The new vertices after translation will be:
- A' (x₁ + dx, y₁ + dy)
- B' (x₂ + dx, y₂ + dy)
- C' (x₃ + dx, y₃ + dy)
- D' (x₄ + dx, y₄ + dy)

---



Describing The Translation of Figure ABCD

Complete the Sentence To Explain The Answer
When describing the translation of figure ABCD, the goal is to articulate how the figure moves across the
coordinate plane based on the translation vector.

Example sentence:
- "The figure ABCD is translated (direction) by (number of units) units, moving it (up/down/left/right), so
each vertex shifts accordingly to produce the image A'B'C'D'."

Step-by-Step Approach:
1. Identify the translation vector (dx, dy).
2. Describe the direction of movement:
- Right if dx > 0
- Left if dx < 0
- Up if dy > 0
- Down if dy < 0
3. State the magnitude of translation:
- How many units in each direction.
4. Explain the effect on each vertex:
- For each point, add the translation vector components to their coordinates.

Sample Complete Sentence:
- "The figure ABCD is translated 3 units to the right and 2 units up, resulting in the vertices A' (5, 5), B' (7,
5), C' (7, 7), and D' (5, 7), which form the image of the original rectangle shifted across the coordinate
plane."

---

Practical Examples of Figure Translation

Example 1: Horizontal Translation
Suppose figure ABCD with vertices:
- A (1, 2)
- B (3, 2)
- C (3, 4)
- D (1, 4)



is translated 4 units to the left.

Translation Vector: (-4, 0)

New vertices:
- A' (1 - 4, 2) = (-3, 2)
- B' (3 - 4, 2) = (-1, 2)
- C' (3 - 4, 4) = (-1, 4)
- D' (1 - 4, 4) = (-3, 4)

Complete Sentence:
- "The rectangle ABCD is translated 4 units to the left, shifting all vertices 4 units in the negative x-
direction, so the image is formed with vertices at (-3, 2), (-1, 2), (-1, 4), and (-3, 4)."

---

Example 2: Vertical Translation
Original figure with vertices:
- A (2, 3)
- B (5, 3)
- C (5, 6)
- D (2, 6)

translated 5 units down.

Translation Vector: (0, -5)

New vertices:
- A' (2, 3 - 5) = (2, -2)
- B' (5, 3 - 5) = (5, -2)
- C' (5, 6 - 5) = (5, 1)
- D' (2, 6 - 5) = (2, 1)

Complete Sentence:
- "The figure ABCD is translated 5 units downward, moving every vertex 5 units in the negative y-
direction, resulting in the vertices (2, -2), (5, -2), (5, 1), and (2, 1)."

---



Key Tips for Describing Translations

Use Precise Language
- Mention the direction explicitly (e.g., "to the right," "upward," "downward," "left").
- Quantify the movement in units.
- Specify the translation vector components when applicable.

Visualize the Movement
- Sketch the original figure and its translated image.
- Mark the translation vector and note how each vertex shifts.

Check Your Work
- Confirm that all vertices have moved the same distance.
- Ensure the shape and size remain unchanged.
- Verify the direction and magnitude of the translation.

---

Conclusion: Mastering the Art of Describing Translations

Understanding how to describe the translation of a figure like ABCD on a coordinate plane is a vital skill in
geometry. It combines knowledge of coordinate systems, vectors, and transformation properties. By
analyzing the original coordinates, identifying the translation vector, and logically explaining how each
point shifts, you can accurately complete sentences that describe the movement of figures across the plane.

Remember, the key to mastering translations lies in clarity, precision, and understanding the fundamental
principles of how figures move in the coordinate plane. Whether for academic purposes or practical
applications in fields like engineering, architecture, or computer graphics, being able to articulate these
transformations clearly is invaluable.

In summary:
- Identify the original figure's vertices.
- Determine the translation vector.
- Describe the movement in words, including direction and units.
- Apply the translation to each vertex to find the new position.



- Complete the sentence with this information to effectively explain the transformation.

With practice, describing the translation of any geometric figure on a coordinate plane will become a
straightforward and essential skill.

Frequently Asked Questions

What does translating a figure on a coordinate plane involve?
Translating a figure involves sliding it from one position to another without changing its shape or size,
typically by adding a certain value to the x and y coordinates of each point.

How does translating figure ABCD affect its coordinates?
Translating figure ABCD shifts each of its vertices by a specific amount along the x and y axes, resulting in
a new position without altering the shape or size.

Complete the sentence: When translating figure ABCD, the coordinates of
point A move from (x₁, y₁) to...
to (x₁ + h, y₁ + k), where h and k are the horizontal and vertical translation distances, respectively.

What is the effect of a translation vector (h, k) on figure ABCD?
The entire figure ABCD shifts by h units horizontally and k units vertically, moving each vertex
accordingly.

Why is the shape of figure ABCD unchanged after translation?
Because translation only shifts the figure’s position on the coordinate plane without altering its size, shape,
or orientation.

Complete the sentence: If figure ABCD is translated 3 units right and 2
units up, the new coordinates are obtained by...
adding 3 to the x-coordinates and 2 to the y-coordinates of each vertex.

How can you verify that a figure has been correctly translated?
By checking that each corresponding point has moved by the same horizontal and vertical distances and
that the shape remains congruent.



Complete the sentence: Translation preserves the _______ of the figure
on the coordinate plane.
size and shape
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Understanding how figures move on a coordinate plane is a fundamental concept in geometry, especially
when analyzing transformations such as translations. The phrase "Describe The Translation Of Figure
ABCD. Complete The Sentence To Explain Your Answer. A Coordinate Plane" invites learners and
professionals alike to explore how a figure shifts from one position to another within the coordinate system.
This guide provides a comprehensive breakdown of what a translation involves, how to identify it, and
how to articulate the translation process clearly and accurately.

---

What is a Translation in the Context of a Coordinate Plane?

Before diving into the specifics of describing translations, it’s essential to understand what translation means
in the realm of coordinate geometry.

Definition of Translation

A translation is a type of transformation that moves every point of a figure or a shape the same distance in
the same direction. In the coordinate plane, this transformation shifts the entire figure without altering its
size, shape, or orientation.

Key Characteristics of a Translation

- Same distance for all points: Every point moves the same amount.
- Same direction: The entire figure shifts uniformly.
- Preserves shape and size: The figure remains congruent to its original form.
- Described by a translation vector: Usually expressed as (x, y), indicating how far and in which direction
the figure moves.

---

Visualizing Translations on the Coordinate Plane



To effectively describe a translation, it’s crucial to understand how to visualize the movement:

Coordinates of Original and Translated Figures

Suppose you have a figure ABCD with vertices at points:

- A(x₁, y₁)
- B(x₂, y₂)
- C(x₃, y₃)
- D(x₄, y₄)

After a translation, these points become:

- A’(x₁ + Δx, y₁ + Δy)
- B’(x₂ + Δx, y₂ + Δy)
- C’(x₃ + Δx, y₃ + Δy)
- D’(x₄ + Δx, y₄ + Δy)

Where (Δx, Δy) is the translation vector indicating how far the figure moves horizontally and vertically.

How to Identify the Translation Vector

- Horizontal shift (Δx): The amount the figure moves left or right.
- Vertical shift (Δy): The amount the figure moves up or down.
- Signs: Positive Δx moves the figure right; negative Δx moves it left. Positive Δy moves it upward;
negative Δy moves it downward.

---

Step-by-Step Process to Describe the Translation of Figure ABCD

When asked to describe the translation of a figure, follow these steps:

1. Identify the Coordinates of the Original Figure

- Write down the coordinates of points A, B, C, and D.
- Note any relevant labels or measurements.

2. Determine the Coordinates of the Translated Figure

- Identify the coordinates of points A’, B’, C’, and D’ after the translation.
- These may be given or need to be calculated based on the problem.



3. Calculate the Translation Vector

- Use the difference between corresponding points to find Δx and Δy.
- For example:

- Δx = x’ - x
- Δy = y’ - y

- Confirm that the same (Δx, Δy) applies to all points, which indicates a proper translation.

4. Describe the Movement

- Based on the translation vector, describe how the figure moves:
- "The figure shifts (Δx) units (right/left) and (Δy) units (up/down)."
- Use clear language to specify the direction and magnitude.

5. Complete the Explanation Sentence

- Formulate a complete sentence that explains the translation, such as:

"The figure ABCD is translated (direction) (by) (distance) units, resulting in the new position A’B’C’D’."

---

Practical Example: Describing the Translation of Figure ABCD

Suppose the vertices of figure ABCD are:

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

And after translation, the vertices become:

- A’(5, 6)
- B’(7, 6)
- C’(7, 4)
- D’(5, 4)

Step 1: Find the translation vector

- For point A:



Δx = 5 - 2 = 3

Δy = 6 - 3 = 3

- Check for point B:

Δx = 7 - 4 = 3

Δy = 6 - 3 = 3

- Similar calculations for C and D confirm the same vector: (3, 3).

Step 2: Describe the translation

- The figure is moved 3 units to the right and 3 units upward.

Step 3: Complete the sentence

"The figure ABCD is translated 3 units to the right and 3 units upward, resulting in the new position
A’B’C’D’."

---

Common Phrases and Language for Describing Translations

When writing about translations, clarity and precision are key. Use phrases like:

- "Shifted" or "moved" in a particular direction.
- "Transformed by a vector of..." to specify the displacement.
- "The figure is translated horizontally by..." and vertically by...
- "The translation results in..." to indicate the outcome.

---

Tips for Accurately Describing Translations

- Always verify that the same translation vector applies to all vertices.
- Use coordinate differences to determine magnitude and direction.
- When possible, include both the vector and a descriptive sentence.
- Practice with different figures and translation vectors to build confidence.

---



Summary: Key Takeaways

- A translation moves every point of a figure the same distance and in the same direction.
- It is represented by a translation vector (Δx, Δy).
- To describe a translation, identify the original and new coordinates, compute the vector, and articulate the
movement.
- Clear, complete sentences enhance understanding and communication of the transformation.

---

Final Thoughts

Mastering the ability to describe the translation of figure ABCD on a coordinate plane is foundational for
understanding more complex transformations such as rotations, reflections, and dilations. By practicing
identifying translation vectors and articulating the movement in complete sentences, students and
professionals can develop a sharper geometric intuition and improve their spatial reasoning skills.
Remember, the key is consistency and clarity—be precise in your descriptions, and your explanations will
always be effective.
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