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Understanding the transformation of a triangle's vertices is fundamental in coordinate geometry,
particularly when analyzing how points move under various geometric transformations such as
translations, rotations, reflections, or dilations. In this article, we focus on the specific problem
involving the triangle with vertices P(-7, -4), Q(-7, -8), and R(3, -3), and seek to determine the new
position of point P after a certain transformation. We will explore different types of transformations,
methods to find the new coordinates, and provide detailed steps to solve similar problems efficiently.

Understanding the Given Triangle and Coordinates

Before delving into transformations, it's crucial to understand the initial setup:

- Vertices of the Triangle:
- P(-7, -4)

- Q(-7, -8)

- R(3, -3)

These points form a triangle in the Cartesian plane. Visualizing or plotting these points helps in
understanding how they relate spatially, which is especially useful when applying transformations.

Plotting the Points

- Point P is located at (-7, -4): 7 units left of the origin along the x-axis and 4 units down along the y-
axis.

- Point Q is at (-7, -8): directly below P, 8 units down along the y-axis.

- Point R is at (3, -3): 3 units right of the y-axis and 3 units down.

Plotting these points on graph paper or using graphing tools can give a clear visualization of the
triangle's shape and orientation.



Types of Transformations in Coordinate Geometry

Transformations alter the position, size, or orientation of figures in the coordinate plane. The most
common transformations include:

- Translation: Moving every point of a figure by the same distance in a given direction.

- Rotation: Turning a figure around a fixed point (usually the origin) by a certain angle.

- Reflection: Flipping a figure over a line (such as the x-axis, y-axis, or any line).

- Dilation: Enlarging or reducing a figure proportionally from a fixed point, often called the center of
dilation.

Each transformation has specific rules and formulas for calculating the new coordinates of points.

Understanding the Specific Transformation in the
Problem

The question "What are the coordinates of P' after" implies a transformation has taken place.
However, the exact nature of the transformation (e.g., translation vector, rotation angle, reflection
line, or dilation factor) was not specified in the prompt. To provide a comprehensive answer, we will
consider common scenarios and demonstrate how to find the new coordinates of P' under each.

If the transformation specifics are provided (e.g., "after translating by vector (a, b)", "after rotating 90

degrees clockwise about the origin", etc.), the process becomes straightforward by applying the
relevant rules.

Calculating the Coordinates of P' Under Different
Transformations

1. Translation

Definition: Moving a point by a fixed distance in a specified direction, represented by a translation
vector (a, b).

Formula:
- If P(x, y) is translated by vector (a, b), thenP' = (x + a, y + b).

Example:
Suppose P is translated by vector (4, -2):

“P(-7,-4) 5 P' = (-7 + 4, -4 -2) = (-3, -6).



Application:

- I[dentify the translation vector.
- Add the vector components to P's coordinates.

2. Rotation

Definition: Rotating a figure around a fixed point, often the origin, by a specified angle.
Common rotations:

- 90° clockwise

- 90° counterclockwise

-180°

Formulas:

- Rotation about the origin:

- 90° clockwise: P' = (y, -x)

- 90° counterclockwise: P' = (-y, x)

- 180° rotation: P' = (-x, -y)

Example:
Rotate P(-7, -4) 90° clockwise about the origin:

- PI = (y, 'X) = ('41 7)

3. Reflection

Definition: Flipping a figure over a line, such as the x-axis, y-axis, or any line.
Common reflections:

- Over the x-axis: P' = (x, -y)

- Over the y-axis: P' = (-x, y)

- Over the liney = x: P' = (y, x)

Example:
Reflect P(-7, -4) over the y-axis:

P =(7, -4).

4. Dilation (Scaling)



Definition: Increasing or decreasing the size of a figure proportionally from a fixed point (center of
dilation).

Formula:
- P' = (k x, k y), where k is the scale factor.

Example:
If P is dilated from the origin with scale factor 2:

P'=(2-7,2-4) = (-14, -8).

Applying the Transformation to Point P(-7, -4)

Without a specified transformation in the prompt, let’s explore a few possible interpretations and their
calculations:

Scenario 1: Translation by vector (3, 5)
-P(-7,-4)>P'=(-7+3,-4+5) =(4,1).

Scenario 2: Rotation 180° about the origin

-P(-7,-4) » P' = (-(-7), -(-4)) = (7, 4).

Scenario 3: Reflection over the x-axis

-P(-7,-4) 5 P' = (-7, 4).

Scenario 4: Dilation with scale factor 3 from the origin

P(-7,-4) » P' = (3-7, 3 -4) = (-21, -12).

Summary of Steps to Find Coordinates After
Transformation

To systematically determine P's new position after a transformation, follow these steps:

1. Identify the transformation type (translation, rotation, reflection, dilation).

2. Note the specific parameters involved (vector components, angle, line of reflection, scale factor).
3. Apply the relevant formula to P's original coordinates.

4. Calculate the new coordinates carefully, considering the signs and operations involved.



Practical Tips for Solving Transformation Problems

- Always clearly understand the type of transformation before starting calculations.

- Visualize or sketch the figure if possible, especially for rotations and reflections.

- Use coordinate rules systematically to avoid errors.

- Double-check calculations, particularly signs and arithmetic.

- When multiple transformations are involved, apply them sequentially in the correct order.

Conclusion: Determining P's Coordinates After
Transformation

In the absence of explicit instructions regarding the transformation, it is impossible to provide a
definitive coordinate for P' without assumptions. However, understanding the fundamental rules for
common transformations allows you to accurately compute the new position of any point once the
nature of the transformation is known.

For the problem involving P(-7, -4), Q(-7, -8), and R(3, -3), the key steps are:

- Recognize the type of transformation.
- Use the corresponding formula or rule.
- Perform precise calculations to find P's new coordinates.

This approach is essential for mastering coordinate geometry and solving geometric transformation
problems efficiently.

Additional Resources for Learning Transformation in
Coordinate Geometry

- Graphing Tools: Use online graphing calculators like Desmos to visualize transformations.

- Practice Problems: Solve various transformation exercises to build confidence.

- Interactive Tutorials: Engage with interactive tutorials on coordinate geometry transformations.
- Textbooks & Guides: Refer to algebra and geometry textbooks for detailed explanations and
practice.

Understanding how points move under different transformations enhances spatial reasoning and is a
foundational skill in geometry, physics, engineering, and computer graphics.



Remember: Whether translating, rotating, reflecting, or dilating, always start with a clear
understanding of the transformation rules, and proceed step-by-step to accurately determine the new
coordinates of points like P(-7, -4).

Frequently Asked Questions

What are the coordinates of point P in the triangle with
vertices P(-7, -4), Q(-7, -8), and R(3, -3)?

The coordinates of point P are (-7, -4).

How do you find the image of point P after a translation in
coordinate geometry?

To find the image of point P after a translation, add the translation vector's components to P's
coordinates. For example, if translated by (x, y), the new point P' will be (-7 + x, -4 +y).

If the triangle is translated 5 units right and 3 units up, what
are the new coordinates of P?

The new coordinates of P will be (-7 + 5, -4 + 3) = (-2, -1).

What is the process to find the new position of P after a
translation in the coordinate plane?

Add the translation vector's x and y components to the original coordinates of P. For example, if the
translation is (dx, dy), then P' = (x + dx, y + dy).

Can you determine the new position of P after a reflection
over the y-axis?

Yes. Reflecting over the y-axis changes the x-coordinate's sign, so P' becomes (7, -4).

What are some common transformations that can be applied
to point P in the coordinate plane?

Common transformations include translations, rotations, reflections, and dilations.

How do you find the coordinates of P after rotating the
triangle 90 degrees clockwise about the origin?

Rotate P(-7, -4) 90 degrees clockwise: P' = (4, 7).



If the triangle is translated 10 units left and 2 units down,
what will be the new coordinates of P?

The new coordinates of P will be (-7 - 10, -4 - 2) = (-17, -6).

What is the significance of the coordinates of P in analyzing
the triangle's transformations?

The coordinates of P determine its position in the plane, and applying transformations to these
coordinates helps understand how the entire triangle moves or changes shape.

How can understanding the coordinates of P help in solving
geometry problems involving the triangle?

Knowing P's coordinates allows calculation of side lengths, slopes, midpoints, and transformations,
which are essential for solving various geometry problems related to the triangle.

Additional Resources

Understanding the Vertices of a Triangle and Transformations: Calculating the Coordinates of P’

When exploring geometric transformations, one of the fundamental exercises involves calculating
how the vertices of a triangle change under various operations. In particular, understanding the
vertices of a triangle are P(-7, -4), Q(-7, -8), and R(3, -3) provides a solid foundation for exploring
transformations such as translations, rotations, reflections, or dilations. These operations are essential
tools in geometry, computer graphics, engineering, and many fields that rely on precise spatial
reasoning. This guide will walk you through how to determine the new coordinates of point P', given
specific transformations, with detailed explanations suitable for learners at various levels.

Understanding the Problem

The problem involves a triangle with vertices:

- P(-7, -4)

- Q(-7, -8)

-R(3, -3)

and asks: "What are the coordinates of P' after..." (the specific transformation is usually given, such

as translation, reflection, or rotation). Since the transformation isn't explicitly provided here, we'll
cover common types of transformations and how to calculate the new coordinates of P' accordingly.

Common Types of Transformations and How to Find P'

1. Translation



Definition: Moving every point of a figure in the same direction and by the same distance.

How it works:
If the translation vector is (a, b), then the new position P' of point P(x, y) is:

PP=(x+a,y+Db)

Example:

Suppose we are asked to translate the triangle 3 units right and 2 units up.
- Translation vector: (3, 2)

- Coordinates of P(-7, -4):

PP=(7+3-4+2)=(4,-2)

Step-by-step process:

- I[dentify the translation vector.

- Add the vector components to the original point's coordinates.
- Repeat for each vertex if needed.

2. Reflection

Definition: Flipping the figure over a line of reflection, such as the x-axis, y-axis, or any other line.
Common reflections:

- Over the x-axis: (x, y) = (x, -y)

- Over the y-axis: (x, y) = (-X, y)

- Over the liney = x: (x, y) = (y, X)

Example:

Reflecting P(-7, -4) over the x-axis:

P'=(-7,4)

Step-by-step process:

- Determine the line of reflection.
- Apply the reflection rule to each coordinate.

3. Rotation
Definition: Turning the figure around a fixed point (center of rotation) by a certain angle.

Common rotation:
- 90°, 180°, 270°, or any angle 8 about a point (often the origin).

Rotation about the origin:
- For a rotation of 6 degrees counterclockwise:



(X,y) = (xcosB-ysinB, xsin® + y cos 6)

Example:

Rotate P(-7, -4) 90° CCW about the origin:
-c0s90°=0,sin90° =1
-P'=(-40-(-7)1,-41+(-7)0) = (7, -4)

Step-by-step process:
- Convert the angle to radians if necessary.

- Use rotation formulas.
- Plug in the original coordinates.

4. Dilation (Scaling)

Definition: Resizing the figure relative to a point (center of dilation), usually the origin, by a scale
factor k.

Formula:
- For center at the origin:
(x, y) = (kx, ky)

Example:
If the scale factor is 2, then P(-7, -4) becomes:
P'=(-14, -8)

Applying the Transformation: Step-by-Step Guide

Given the initial vertices, let's walk through an example transformation. Suppose the problem states:
"Find the coordinates of P' after a translation of 5 units right and 3 units up."

Step 1: Identify the transformation parameters

- Translation vector: (a, b) = (5, 3)

Step 2: Apply the translation to P

- Original P: (-7, -4)
-NewP'=(-7+5,-4+ 3)=(-2,-1)

Result:
P'= (-2, -1)

Visualizing the Transformation



Understanding the effect of transformations can be greatly enhanced by visual aids. Sketching the
original triangle with vertices P, Q, and R, then applying the transformation step-by-step helps in
grasping the spatial movement.

For instance, in the translation example, you can:

- Plot the original points.
- Shift each point by the translation vector.
- Observe how the entire triangle moves uniformly.

Additional Considerations
Combining Transformations

Sometimes, problems involve multiple transformations, such as a reflection followed by a rotation. To
solve these:

- Apply the first transformation to the original points.
- Use the resulting points as input for the second transformation.

Transformation about Points Other Than the Origin
If the transformation involves a point other than the origin (e.qg., rotation about point R), you need to:

- Translate the figure so that the point of rotation aligns with the origin.
- Perform the rotation.
- Translate back to the original position.

Summary: Key Steps to Find P' Coordinates

1. Identify the type of transformation based on the problem statement.
2. Write down the relevant formulas for the transformation.

3. Plug in the original coordinates of P(-7, -4).

4. Calculate the new coordinates following the transformation rules.

5. Verify the result by visualizing or double-checking calculations.

Final Thoughts

Understanding how to find the coordinates of a point after a transformation is an essential skill in
geometry. Whether dealing with translations, reflections, rotations, or dilations, the key is to
recognize the operation and apply the corresponding formula carefully. For the specific case of the
vertices P(-7, -4), Q(-7, -8), and R(3, -3), practicing these steps enables students and professionals
alike to analyze geometric figures dynamically and accurately. Keep practicing with different
transformation scenarios to build a strong intuition for how geometric figures behave under various
operations.
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