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Understanding geometric transformations is fundamental in the study of coordinate geometry, and

translation is one of the most straightforward yet essential transformations. In this article, we analyze

the specific translation that shifts the point V(2, 3) to V'(-2, 7), explore its properties, and clarify which

statements about this translation are true. Whether you're a student preparing for exams, a teacher

preparing instructional material, or simply someone interested in the mechanics of coordinate

transformations, this comprehensive guide will deepen your understanding of translations.

What Is a Translation in Coordinate Geometry?

A translation in coordinate geometry is a transformation that "slides" every point of a figure or a point

in the same direction and by the same distance. This transformation preserves the size, shape, and

orientation of the figure, making it an isometry (a distance-preserving transformation).

Key features of a translation:

- Moves every point of a figure or coordinate point by a fixed amount in the x- and y-directions.

- Maintains the same size and shape; it does not distort or rotate the figure.

- The translation can be described using a translation vector, which indicates the horizontal and

vertical shifts.

Translation vector:



The vector <Δx, Δy> describes how far and in which direction points are moved.

---

Determining the Translation Vector for V(2, 3) to V'(-2, 7)

Given:

- Original point V(2, 3)

- Translated point V'(-2, 7)

The translation vector <Δx, Δy> can be found by subtracting the original coordinates from the new

coordinates:

\[

\Delta x = x' - x = -2 - 2 = -4

\]

\[

\Delta y = y' - y = 7 - 3 = 4

\]

Therefore, the translation vector is < -4, 4 >.

This means that every point, when translated, moves 4 units to the left (since Δx is negative) and 4

units upward (since Δy is positive).

---



Analyzing the Properties of the Translation

Understanding the properties of this translation helps in determining which statements about it are true.

1. The translation shifts points by 4 units to the left and 4 units

upward.

True.

As established, the translation vector < -4, 4 > indicates this precise movement.

2. The shape and size of figures are preserved after translation.

True.

Translation is an isometry; it preserves distances and angles. Therefore, any geometric figure

translated using this vector maintains its size, shape, and orientation.

3. The translation is represented by the vector < -4, 4 >.

True.

From calculations, the translation vector is < -4, 4 >.

4. The translation moves V from (2, 3) to V'(-2, 7). Does it also move

other points in the same way?



Yes.

All points of a figure or coordinate set are shifted consistently by this vector.

5. Can the translation be represented algebraically as a function?

Yes.

The translation can be modeled by the function:

\[

T(x, y) = (x - 4, y + 4)

\]

which applies to any point (x, y).

Implications of the Translation on Geometric Figures

When a figure is translated according to this vector:

- The figure moves 4 units left and 4 units up.

- All points of the figure are shifted uniformly.

- The distance between points remains unchanged.

- The shape and size are preserved, maintaining congruence.

Example:

If a triangle has vertices at points A(1, 2), B(3, 5), and C(4, 2), after translation:

\[

A' = (1 - 4, 2 + 4) = (-3, 6)

\]



\[

B' = (3 - 4, 5 + 4) = (-1, 9)

\]

\[

C' = (4 - 4, 2 + 4) = (0, 6)

\]

This demonstrates the translation’s effect on a shape's vertices.

---

Common Misconceptions About Translations

While understanding translations might seem straightforward, misconceptions can occur. It is important

to clarify common errors:

Thinking translation changes size or shape: This is false; translation preserves size and shape.

Confusing translation vectors: Always verify the change in coordinates to determine the correct

vector.

Believing translation involves rotation: Translation does not involve rotation or reflection unless

combined with other transformations.

---



Summary of True Statements About the Given Translation

To conclude, here are the key true statements about the translation moving V(2, 3) to V'(-2, 7):

The translation moves points 4 units to the left and 4 units upward.1.

The translation preserves the size and shape of figures.2.

The translation vector is < -4, 4 >.3.

All points of a figure are shifted uniformly by this vector.4.

The translation can be algebraically expressed as T(x, y) = (x - 4, y + 4).5.

---

Applying Knowledge of Translations in Real-World Contexts

Understanding translations is essential beyond pure mathematics. They are used in:

- Computer graphics: Moving images or objects across the screen.

- Robotics: Programming movements along specific vectors.

- Navigation: Calculating shifts in positions.

- Engineering and design: Adjusting components or parts within models.

By mastering the principles of translation, you can better analyze and manipulate figures and data

within various fields.



---

Conclusion

The translation that moves V(2, 3) to V'(-2, 7) shifts all points by the vector < -4, 4 >. This

transformation is characterized by its ability to move figures without altering their size or shape, making

it a fundamental concept in coordinate geometry. Recognizing the properties and implications of this

translation enables a deeper understanding of geometric transformations, with practical applications

across numerous disciplines. Remember, the key to mastering translations is understanding the

translation vector and its effect on the coordinate plane.

---

If you want to explore further, consider practicing translations with different vectors or applying these

concepts to analyze more complex figures and transformations.

Frequently Asked Questions

What is the translation vector used to move point V(2, 3) to V'(-2,

7)?

The translation vector is (-4, 4) because subtracting (2, 3) from (-2, 7) gives (-4, 4).

Does the translation move point V 4 units left and 4 units up?

Yes, the translation moves point V 4 units left (from x=2 to x=-2) and 4 units up (from y=3 to y=7).



Is the translation a horizontal or vertical shift?

The translation involves both horizontal and vertical shifts; it moves the point left and up

simultaneously.

What is the general effect of this translation on any point in the

coordinate plane?

Any point will be moved 4 units to the left and 4 units up in the coordinate plane.

Can the translation be represented by a vector?

Yes, the translation can be represented by the vector (-4, 4).

Is the translation an example of a rigid transformation?

Yes, translations are rigid transformations because they preserve the shape and size of the figure.

Does the translation change the size or shape of the figure?

No, the translation does not change the size or shape; it only shifts the figure's position.

If a figure includes point V, where will all points move after the

translation?

All points in the figure will move 4 units left and 4 units up, maintaining their relative positions.

Is the translation described here an example of a vector translation?

Yes, it is a vector translation defined by the vector (-4, 4).



Additional Resources

A Translation Moves Point V(2, 3) To V'(-2, 7): Which Are True Statements About The Translation?

Understanding how a translation affects a point in the coordinate plane is fundamental in geometry,

especially in the study of transformations. In this article, we will explore the translation that moves the

point V(2, 3) to V'(-2, 7), analyzing what this transformation entails, how to determine its properties,

and identifying true statements about the translation. This deep dive aims to clarify the concept of

translation in coordinate geometry and provide a comprehensive guide to understanding such

transformations.

---

What Is a Translation in Coordinate Geometry?

A translation is a type of rigid transformation that moves every point of a figure or a coordinate point

the same distance in the same direction. It essentially slides the entire figure or point from one location

to another without changing its size, shape, or orientation.

Key Features of a Translation:

- Same Distance: Every point moves the same distance.

- Same Direction: All points move along parallel vectors.

- No Rotation or Reflection: The figure maintains its original shape and size, only shifts position.

In terms of coordinate points, a translation can be described by a translation vector, which indicates

the horizontal and vertical shifts.

---

Determining the Translation Vector: Moving V(2, 3) to V'(-2, 7)

Given:



- Original point: V(2, 3)

- Translated point: V'(-2, 7)

Step 1: Find the Change in the x-coordinate

- Δx = x' - x = -2 - 2 = -4

Step 2: Find the Change in the y-coordinate

- Δy = y' - y = 7 - 3 = 4

Step 3: Write the Translation Vector

- The translation vector → T = (Δx, Δy) = (-4, 4)

This means that the point V is moved 4 units left (since Δx is negative) and 4 units up (since Δy is

positive).

---

Analyzing the Properties of the Translation

1. The translation can be described by the vector (−4, 4).

This is the fundamental way to describe the translation: every point in the figure or space moves 4

units to the left and 4 units up.

2. The translation is a rigid motion.

Since translation preserves distances and angles, it is classified as a rigid motion. The size and shape

of figures are preserved during the translation.

3. The translation moves the point V by the vector (−4, 4).



Specifically, V(2, 3) is moved along this vector to reach V'(-2, 7).

4. The magnitude of the translation vector is calculable.

Using the distance formula:

\[ |\vec{T}| = \sqrt{(\Delta x)^2 + (\Delta y)^2} = \sqrt{(-4)^2 + 4^2} = \sqrt{16 + 16} = \sqrt{32} =

4\sqrt{2} \]

This indicates the total distance the point moves during the translation.

---

True Statements About the Translation

Based on the above analysis, here are some true statements:

1. The translation moves every point 4 units left and 4 units up.

- Since the vector is (-4, 4), all points are shifted accordingly.

2. The translation preserves the size and shape of figures.

- As with all rigid motions, the shape and size remain unchanged.

3. The translation vector has a magnitude of 4√2.

- Calculated using the Pythagorean theorem.

4. The translation can be represented algebraically as (x, y) → (x - 4, y + 4).



- Applying this rule to any point gives the translated point.

5. The point V(2, 3) is moved to V'(-2, 7) by the translation.

- As given, confirming the translation vector.

6. The translation is an example of a vector translation in the coordinate plane.

- It involves shifting points by a fixed vector.

---

What Are Some Common Misconceptions?

While understanding the translation, some misconceptions can arise:

- Confusing translation with reflection or rotation: Unlike reflection or rotation, translation does not

change the figure's orientation.

- Assuming the translation vector is arbitrary: The vector must be consistent for all points in the figure.

- Thinking the translation affects size: It does not; only the position changes.

---

Practical Applications of Translations

Understanding translations is essential not only mathematically but also in real-world applications such

as:

- Computer graphics: Moving images or objects across the screen.

- Robotics: Planning movements that involve shifting positions.

- Navigation and mapping: Adjusting coordinate points to new locations.



- Engineering design: Shifting parts or components in drawings.

---

Summary: Key Takeaways

- A translation moves all points in a figure or coordinate space by the same amount and in the same

direction.

- Moving V(2, 3) to V'(-2, 7) involves a translation vector of (-4, 4).

- The translation preserves size and shape, only changing position.

- The magnitude of the translation vector is 4√2, indicating the total distance moved.

- The algebraic rule for this translation is (x, y) → (x - 4, y + 4).

---

Final Thoughts

Recognizing and understanding the nature of translation transformations enables a deeper grasp of

geometric concepts and their applications. By analyzing the move from V(2, 3) to V'(-2, 7), we see a

clear example of how a fixed vector affects points in the plane, illustrating the core principles behind

rigid motions. Whether you are solving geometry problems, designing graphics, or working in

engineering, mastering translations will enhance your spatial reasoning and problem-solving skills.

---

Remember: Every translation can be fully described by its translation vector, and understanding this

concept is crucial for mastering coordinate geometry and transformations.
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