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This ebook provides comprehensive solutions and explanations for Homework 5 on Dilations, part of
Unit 9 on Transformations in geometry. Understanding dilations is crucial for mastering geometric
transformations, a fundamental concept in mathematics with applications in various fields, including
computer graphics, architecture, engineering, and art. This resource serves as a valuable tool for
students to check their work, identify areas needing improvement, and solidify their understanding
of dilation properties and calculations. It's designed to be a self-study aid, offering clear explanations
and step-by-step solutions for a deeper grasp of the subject matter. The clear and concise
explanations make it ideal for students of all learning styles.

Ebook Title: Mastering Dilations: A Comprehensive
Guide to Unit 9, Homework 5

Outline:

Introduction: What are Dilations? Key Terminology and Concepts.
Chapter 1: Understanding Scale Factor and Center of Dilation. Different types of dilations
(enlargements and reductions).
Chapter 2: Dilating Points and Figures. Step-by-step examples of dilating various geometric shapes.
Chapter 3: Properties Preserved Under Dilations. Exploring congruence and similarity in the context
of dilations.
Chapter 4: Solving Problems Involving Dilations. Application of dilation principles to real-world
scenarios and complex problems.
Chapter 5: Homework 5 Solutions & Explanations. Detailed solutions and explanations for each
problem in Homework 5.
Conclusion: Review of Key Concepts and Further Study Resources.
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Unit 9, Homework 5

Introduction: What are Dilations? Key Terminology and Concepts.

Dilations are a type of transformation in geometry that changes the size of a figure but not its shape.
They are often referred to as enlargements (when the scale factor is greater than 1) or reductions
(when the scale factor is between 0 and 1). Understanding dilations is crucial because they form the
basis for many concepts in geometry and have practical applications in various fields.



Key terms to remember include:

Scale Factor (k): This number determines the size change. A scale factor of 2 doubles the size, while
a scale factor of 0.5 halves it. A scale factor of 1 results in no change. Negative scale factors result in
a reflection across the center of dilation.
Center of Dilation: This is a fixed point around which the dilation occurs. All points are scaled
relative to this center.
Image: The new figure created after the dilation.
Pre-image: The original figure before the dilation.

Chapter 1: Understanding Scale Factor and Center of Dilation

The scale factor (k) dictates the relationship between the pre-image and the image. If k > 1, the
dilation is an enlargement; if 0 < k < 1, it’s a reduction; if k = 1, there’s no change; and if k < 0, it's
a reflection combined with a dilation. The center of dilation is crucial because all points are dilated
proportionally relative to it. If the center of dilation is on the pre-image, the image is similar to the
pre-image but lies on the same line segments originating from the center. If the center of dilation is
off the pre-image, the pre-image and image are still similar but won’t be on the same line segments
from the center.

Chapter 2: Dilating Points and Figures

To dilate a point (x, y) with a center of dilation at the origin (0, 0) and a scale factor k, you simply
multiply the coordinates by k: (kx, ky). For example, dilating the point (2, 3) with a scale factor of 2
results in the point (4, 6). Dilating more complex figures involves dilating each vertex individually
and then connecting them to form the new image. The process remains consistent regardless of the
shape (triangle, square, polygon, etc.). When the center of dilation is not the origin, the process
involves finding the distances from the center to each point, multiplying these distances by the scale
factor, and then locating the new points based on those scaled distances and direction.

Chapter 3: Properties Preserved Under Dilations

Dilations preserve several properties:

Angle Measure: The angles of the pre-image and the image remain congruent.
Parallelism: Parallel lines in the pre-image remain parallel in the image.
Collinearity: Points that are collinear in the pre-image remain collinear in the image.
Ratio of Distances: The ratio of distances between corresponding points in the pre-image and image
is equal to the scale factor.

However, dilations do not preserve distance, perimeter, or area. The lengths of sides in the image
are k times the lengths of corresponding sides in the pre-image, implying the perimeter of the image
is k times the perimeter of the pre-image. The area of the image is k² times the area of the pre-
image. This difference is crucial for understanding the relationship between similar figures.

Chapter 4: Solving Problems Involving Dilations

This section focuses on applying the concepts of dilations to solve various problems. Examples
include:



Finding the coordinates of the image given the pre-image, center of dilation, and scale factor.
Determining the scale factor given the coordinates of the pre-image and image.
Determining the center of dilation given the pre-image and image.
Working with dilations in coordinate geometry.
Applying dilations to real-world scenarios, such as scaling blueprints or designing maps.

Chapter 5: Homework 5 Solutions & Explanations

This chapter provides detailed, step-by-step solutions and explanations for each problem in
Homework 5. This section is crucial for students to check their answers and understand where they
may have made mistakes.

Conclusion: Review of Key Concepts and Further Study Resources

This ebook has covered the fundamentals of dilations, from understanding the scale factor and
center of dilation to applying these concepts to solve various problems. Mastering dilations is
essential for a solid foundation in geometry and related fields. Further study can involve exploring
more complex transformations, such as combining dilations with other transformations (rotations,
reflections, translations).

FAQs

What is the difference between a dilation and a translation? A dilation changes the size of a1.
figure, while a translation moves it without changing its size.

What happens when the scale factor is negative? A negative scale factor results in a reflection2.
across the center of dilation in addition to the size change.

Can the center of dilation be outside the figure? Yes, the center of dilation can be anywhere; it3.
doesn't need to be within the figure itself.

How do dilations relate to similar figures? Dilations create similar figures; they have the same4.
shape but different sizes.

What is the formula for dilating a point? (kx, ky) when the center of dilation is the origin (0,0).5.
More complex formulas exist for other centers of dilation.

How do I find the scale factor of a dilation? Compare the corresponding side lengths of the6.
pre-image and the image. The ratio of the image side length to the pre-image side length is the
scale factor.

What are some real-world applications of dilations? Mapmaking, architectural drawings, image7.
scaling on computers, and enlarging photographs are just a few examples.

Why is understanding dilations important in geometry? It’s a fundamental transformation that8.
builds upon other geometric concepts and is essential for understanding similarity and
congruence.



Where can I find more resources to learn about dilations? Online resources like Khan9.
Academy, YouTube tutorials, and geometry textbooks are great places to start.

Related Articles:

Transformations in Geometry: A Comprehensive Overview: Explores all types of geometric1.
transformations (translations, rotations, reflections, dilations).

Understanding Similarity and Congruence in Geometry: Delves into the concepts of similarity2.
and congruence, emphasizing their relationship to dilations.

Geometric Transformations and Coordinate Geometry: Covers how to perform transformations3.
using coordinate systems.

Dilations and their application in Computer Graphics: Discusses how dilations are used in4.
computer-aided design and image manipulation.

Solving Complex Geometric Problems using Transformations: Provides advanced problem-5.
solving techniques involving transformations.

The Properties of Similar Triangles: Focuses specifically on the properties of similar triangles,6.
heavily reliant on dilation concepts.

Introduction to Geometric Proofs using Transformations: Explains how transformations are7.
used to prove geometric theorems.

Using Dilations to Understand Fractals: Explores the fascinating connection between dilations8.
and fractal geometry.

Real-world applications of Geometry: Case studies using Dilations: Shows practical examples9.
of dilations in various professions like architecture and engineering.
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