dilations on the coordinate plane answer
key

dilations on the coordinate plane answer key is an essential resource for students and
educators working on transformations in geometry. Understanding dilations involves
recognizing how figures change size while maintaining their shape, centered around a point
called the center of dilation. This article thoroughly explores dilations on the coordinate
plane, providing detailed explanations, formulas, and example problems with answers. The
focus is on the mathematical principles behind dilations, how to calculate coordinates after
dilation, and how to interpret scale factors. Additionally, this article offers a comprehensive
guide to common questions found in dilation exercises, serving as a valuable answer key
for learners. Readers will gain clarity on both the theoretical and practical aspects of
dilations, enhancing their ability to solve related problems accurately and confidently. The
content is structured to facilitate easy navigation and deep understanding of each concept.
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Understanding Dilations on the Coordinate Plane

Dilations are a type of transformation that produces an image that is the same shape as the
original figure, but is a different size. This transformation involves resizing an object by a
scale factor relative to a fixed point called the center of dilation. On the coordinate plane,
dilations affect the coordinates of points, either enlarging or reducing the distance of each
point from the center of dilation. The scale factor determines whether the figure grows
larger (scale factor greater than 1), shrinks (scale factor between 0 and 1), or remains the
same size (scale factor equal to 1). Understanding how to perform dilations on the
coordinate plane is foundational for mastering geometric transformations and for solving
problems involving similarity and congruence.

Key Concepts of Dilations

In the context of the coordinate plane, each point of a figure is moved along a line that
passes through the center of dilation. The distance from the center to each point is
multiplied by the scale factor, which affects the final coordinates. The center of dilation can
be any point, but it is often the origin (0,0) for simplicity. When the center of dilation is at



the origin, the coordinates of any point (x, y) are transformed to (kx, ky), where k is the
scale factor.

Importance of the Center of Dilation

The center of dilation serves as the pivotal point in this transformation. If the center is at
the origin, calculations are straightforward, but if it is at any other point, the process
requires translating the figure so that the center aligns with the origin, performing the
dilation, and then translating back. This step is crucial for accurate coordinate calculations
and correct dilated images.

Mathematical Formulas for Dilations

The formulas used to calculate dilations on the coordinate plane depend on the location of
the center of dilation and the scale factor. The most common scenario involves the center
of dilation at the origin, but formulas can be adapted for any center point.

Dilation Formula with Center at the Origin

When the center of dilation is at (0,0), the formula to find the coordinates of the dilated
point (x', y') from an original point (x, y) is:

1. x'=k*x

Here, k is the scale factor. A positive k greater than 1 enlarges the figure, while a positive k
less than 1 reduces its size. A negative scale factor reflects the figure across the center of
dilation as well as resizing it.

Dilation Formula with Center at Point (a, b)
If the center of dilation is at point (a, b), the formula adjusts to account for this offset:
1. x'=a + k(x - a)
2. y'=b + k(y-b)
This formula shifts the point so that the center is at the origin, scales the distance, and then

shifts the point back. This approach ensures the dilation respects the actual center point on
the plane.



Step-by-Step Examples of Dilation Problems

Working through examples solidifies understanding of how dilations affect points on the
coordinate plane. Below are detailed steps for solving typical dilation problems.

Example 1: Dilation with Center at the Origin

Given point P(3, 4) and scale factor k = 2, find the coordinates of the dilated point P'.

1. Identify the original coordinates: (3, 4).
2. Apply the formula x' = k*x =2* 3 = 6.
3. Apply the formulay' = k*y =2*4 = 8.

4. The dilated point is P'(6, 8).

Example 2: Dilation with Center at (1, 1)

Given point Q(4, 5), center of dilation at (1, 1), and scale factor k = 3, find the coordinates
of the dilated point Q'.

1. Calculatex'=a+ k(x-a)=1+4+3(4-1)=1+ 3*3 =10.
2. Calculatey'=b + k(y-b)=1+3(5-1)=1+ 3*4 = 13.

3. The dilated point is Q'(10, 13).

Common Mistakes and How to Avoid Them

Mistakes in dilation problems often arise from misunderstandings about the center of
dilation, incorrect application of formulas, or miscalculating scale factors. Identifying these
common pitfalls is crucial for achieving accurate results.

Forgetting to Adjust for the Center of Dilation

When the center of dilation is not at the origin, failing to apply the translation steps causes
errors. Always remember to subtract the center coordinates before scaling and add them
back afterward.



Incorrect Scale Factor Usage

Using the wrong scale factor or confusing enlargement with reduction leads to incorrect
dilations. Keep in mind that a scale factor greater than 1 enlarges the figure, while a scale
factor between 0 and 1 reduces it. Negative scale factors also introduce reflection, which
must be accounted for.

Mixing Up Coordinates

Switching x and y coordinates or misplacing parentheses in the formula disrupts
calculations. Carefully label and track each coordinate throughout the process.

Practice Questions with Answer Key

To reinforce understanding, the following practice problems focus on applying dilation
formulas on the coordinate plane. The accompanying answer key provides detailed
solutions for verification.

1.
Problem: Dilate the point A(2, 3) with center at the origin and scale factor 4.
Answer: A'(8, 12)
2.
Problem: Dilate point B(-1, 5) about center (2, 2) with scale factor 0.5.
Answer: B'(0.5, 3.5)
3.
Problem: Find the image of point C(6, -2) under a dilation centered at (3, -1) with
scale factor -2.
Answer: C' (0, 1)
4.
Problem: Dilate triangle with vertices at D(0, 0), E(3, 0), and F(0, 4) about the origin
with scale factor 1/2.
Answer: D'(0, 0), E'(1.5, 0), F'(0, 2)
5.

Problem: Dilate point G(5, 7) with center at (1, 3) and scale factor 3.

Answer: G'(13, 21)



Frequently Asked Questions

What is the definition of a dilation on the coordinate
plane?

A dilation on the coordinate plane is a transformation that resizes a figure by a scale factor
relative to a fixed point called the center of dilation, either enlarging or reducing the figure
while preserving its shape.

How do you find the coordinates of a point after a
dilation with center at the origin?

To find the coordinates of a point (x, y) after a dilation with center at the origin and scale
factor k, multiply both coordinates by k. The new coordinates will be (kx, ky).

What is the effect of a dilation with a scale factor of 1
on a figure in the coordinate plane?

A dilation with a scale factor of 1 leaves the figure unchanged because the size is multiplied
by 1, meaning there is no enlargement or reduction.

How can you verify if two figures on the coordinate
plane are dilations of each other?

You can verify if two figures are dilations by checking if corresponding points are collinear
with the center of dilation and if the distances between corresponding points are
proportional by the same scale factor.

In an answer key, how are dilation problems typically
solved step-by-step on the coordinate plane?

Dilation problems in an answer key are typically solved by identifying the center of dilation
and scale factor, applying the scale factor to each coordinate relative to the center,
calculating the new coordinates, and then plotting or describing the transformed figure.

Additional Resources

1. Dilations on the Coordinate Plane: Answer Key and Solutions Guide

This comprehensive answer key provides step-by-step solutions to problems involving
dilations on the coordinate plane. It is designed to help students understand the principles
of scaling figures relative to a fixed point. The guide clarifies common misconceptions and
offers detailed explanations for each answer.

2. Mastering Dilations: Coordinate Plane Practice and Answer Key
This workbook includes numerous practice problems focused on dilations, complete with a



detailed answer key. It emphasizes the relationship between scale factors and coordinates,
enhancing students' spatial reasoning skills. The answer key serves as a reliable resource
for self-assessment and homework review.

3. Geometry Essentials: Dilations on the Coordinate Plane Answer Key

Accompanying a geometry textbook, this answer key specifically addresses dilation
exercises on the coordinate plane. It breaks down complex problems into manageable
steps and provides insight into the properties of similar figures. Perfect for students aiming
to deepen their understanding of geometric transformations.

4. Coordinate Geometry: Dilations and Transformations Answer Key

Focusing on various transformations, this answer key includes a dedicated section on
dilations. It explains how to calculate image coordinates after dilation and how to interpret
scale factors. The key is suitable for both middle and high school students learning
coordinate geometry.

5. Dilations and Scale Factors: Answer Key for Coordinate Plane Activities

This resource offers detailed solutions to classroom activities involving dilations and scale
factors on the coordinate plane. It is ideal for teachers seeking ready-made answer sheets
and for students needing clarification on their work. The explanations highlight the impact
of positive and negative scale factors.

6. Transformations in the Coordinate Plane: Dilations Answer Key

This answer key complements a series of lessons on transformations, with a focus on
dilations. It provides clear, concise answers and visual aids to demonstrate how figures
change size but retain shape. The key helps students verify their understanding of center of
dilation and scale factor concepts.

7. Interactive Geometry: Dilations on the Coordinate Plane Answer Key

Designed for interactive learning environments, this answer key supports digital exercises
involving dilations. It guides students through problems that require plotting points and
applying scale factors. The resource encourages active engagement and self-correction
during practice.

8. Dilations Made Simple: Coordinate Plane Answer Key and Explanations

This easy-to-follow answer key breaks down dilation problems into simple steps, making
challenging concepts accessible. It includes explanations on how to identify the center of
dilation and compute the coordinates of dilated figures. Ideal for learners at all levels
seeking clarity and confidence.

9. Practice Workbook: Dilations on the Coordinate Plane with Answer Key

A practice workbook filled with exercises on dilations, this book includes a thorough answer
key for all problems. It helps students build proficiency through repeated practice and
instant feedback. The key also offers tips to avoid common errors when working with scale
factors and coordinate pairs.
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