
Mathematics

Teacher Guide

AA
CC

DD

BB

D”D”

B”B”

C”C”

72”

48”

51”

34”

114”

??

P•
A B C D E

F
G

d
c

P
Dilations, Similarity, 
and Introduction  
to Slope

Using Similarity to Estimate Height

Circular Dilations

Dilations and Scale Factors

Using Evidence to Determine SimilarityUsing Evidence to Determine Similarity

A B D

C

1
2
3

4
5
6
7
8

y

-1
-1

1 2 3 4 5 x

E=(x,y)

y=2x

x

Writing Equations for LinesWriting Equations for Lines





IS
BN

: 9
79

-8
-8

89
70

-8
39

-1

Creative Commons Licensing
This work is licensed under a  
Creative Commons Attribution-NonCommercial-ShareAlike 
4.0 International License.

You are free:
to Share—to copy, distribute, and transmit the work 
to Remix—to adapt the work 

Under the following conditions:

Attribution—You must attribute the work in the  
following manner:
CKMath 6–8 was originally developed by Open Up 
Resources and authored by Illustrative Mathematics, 
https://www.illustrativemathematics.org,
and is copyrighted as 2017–2019 by Open Up Resources. 
It is licensed under the Creative Commons Attribution 4.0 
International License (CC BY 4.0). The Open Up Resources 
6–8 Math Curriculum is available at: 
https://www.openupresources.org/math-curriculum/. 

Adaptations and updates to the IM 6–8 Math English 
language learner supports and the additional English 
assessments marked as "B" are copyright 2019 by Open 
Up Resources and licensed under the Creative Commons 
Attribution 4.0 International License (CC BY 4.0).

Adaptations and updates to the IM K–8 Math Spanish 
translation of assessments marked as "B" are copyright 
2019 by Illustrative Mathematics. These adaptions and 
updates are licensed under the Creative Commons 
Attribution 4.0 International License (CC BY 4.0).

This particular work is based on additional work of the Core 
Knowledge® Foundation (www.coreknowledge.org) made 
available through licensing under a Creative Commons 
Attribution-Non Commercial-Share Alike 4.0 International 
License. This does not in any way imply that the Core 
Knowledge Foundation endorses this work.

Noncommercial—You may not use this work for 
commercial purposes. 

Share Alike—If you alter, transform, or build upon this work, 
you may distribute the resulting work only under the same or 
similar license to this one. 

With the understanding that: 
For any reuse or distribution, you must make clear to 
others the license terms of this work. The best way to 
do this is with a link to this web page:

https://creativecommons.org/licenses/by-nc-sa/4.0/

Copyright © 2023 Core Knowledge Foundation 
www.coreknowledge.org

All Rights Reserved.

Core Knowledge®, Core Knowledge Curriculum Series™, 
Core Knowledge Math™ and CKMath™ are trademarks of the 
Core Knowledge Foundation.

Trademarks and trade names are shown in this book strictly for 
illustrative and educational purposes and are the property of 
their respective owners. References herein should not be 
regarded as affecting the validity of said trademarks and trade 
names.



Dilations, Similarity, & 
Introduction to Slope

Table of Contents

Introduction: Unit Narrative . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .      1

Student Learning Targets . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .      3

Terminology . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .      5

Required Materials . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .    6

Lesson Plans and Student Task Statements:

Section 1: Lessons 1–5  Dilations . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .    7

Section 2: Lessons 6–9  Similarity . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .    96

Section 3: Lessons 10–12  Introduction to Slope . .  .  .  .  .  .  .  .  .  .  .  .  .    166

Let’s Put It to Work: Lesson 13  The Shadow Knows . .  .  .  .  .  .  .  .  .  .  .  .    219

Teacher Resources. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  232

Family Support Materials

Unit Assessments

Assessment Answer Keys

Cool Downs (Lesson-level Assessments) 

Instructional Masters





Dialtions, Similarity,  
and Introduction to Slope

Teacher Guide
Core Knowledge Mathematics™





1



area. Tasks set in real-world contexts are sometimes contrived and hinder rather than help 

understanding. Moreover, mathematical contexts are legitimate contexts that are worthy of study. 

Students do have opportunities in the unit to tackle real-world applications. In the culminating 

activity of the unit, students examine shadows cast by objects in the Sun. This is an opportunity for 

them to apply what they have learned about similar triangles (MP4). 

In this unit, several lesson plans suggest that each student have access to a geometry toolkit. Each 

toolkit contains tracing paper, graph paper, colored pencils, scissors, ruler, protractor, and an index 

card to use as a straightedge or to mark right angles, giving students opportunities to develop their 

abilities to select appropriate tools and use them strategically to solve problems (MPS). Note that 

even students in a digitally enhanced classroom should have access to such tools; apps and 

simulations should be considered additions to their toolkits, not replacements for physical tools. 

Progression of Disciplinary Language 

In this unit, teachers can anticipate students using language for mathematical purposes such as 

describing, explaining, representing, and justifying. Throughout the unit, students will benefit from 

routines designed to grow robust disciplinary language, both for their own sense-making and for 

building shared understanding with peers. Teachers can formatively assess how students are using 

language in these ways, particularly when students are using language to: 

Describe 

• observations about scaled rectangles (Lesson 1) 

• observations about dilated points, circles, and polygons (Lesson 2)

• sequences of transformations (Lesson 6)

• observations about side lengths in similar triangles (Lesson 9)

Explain 

• how to apply dilations to find specific images (Lesson 5)

• how to determine whether triangles are congruent, similar, or neither (Lesson 8)

• strategies for finding missing side lengths (Lesson 9)

• how to apply dilations to find specific images of points (Lesson 12)

• reasoning for a conjecture (Lesson 13)

Represent 

• dilations using given scale factors and coordinates (Lesson 4)

• figures using specific transformations (Lesson 6)

• graphs of lines using equations (Lesson 12)

In addition, students are expected to use language to interpret directions for dilating figures and for 

creating triangles; compare dilated polygons and methods for determining similarity; critique 

reasoning about angles, sides, and similarity; justify whether polygons are similar; and generalize 

about points on a line and similar triangles. 
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The table shows lessons where new terminology is first introduced, including when students are 

expected to understand the word or phrase receptively and when students are expected to 

produce the word or phrase in their own speaking or writing. Terms from the glossary appear 

balded. Teachers should continue to support students' use of a new term in the lessons that follow 

the lesson in which it was first introduced. 

new terminology 

lesson 

Ireceptive productive 

scale factor 

8.2.1 scaled copy 

scaling 

dilation 

8.2.2 center of a dilation 

dilate 

8.2.4 
center of a dilation 

scale factor 

8.2.6 similar dilate 

8.2.7 dilation 

8.2.9 quotient 

8.2.10 similar 
slope 

slope triangle 

similarity 

8.2.11 
x-coordinate

quotient 
y-coordinate

equation of a line 

8.2.13 
estimate 

approximate/ approximately 

Unit 2 Unit Narrative 5
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Video 3 

Video 'VLS G8U2V3 Slope (Lessons 10-12)' available here: https://player.vimeo.com/video/ 

457855739. 

Grade 8 Unit 2 
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Lesson 1: Projecting and Scaling
Cool Down: What is a Dilation?
In your own words, explain what a dilation is.

Grade 8 Unit 2
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Card Sort: Matching Dilations on a Coordinate Grid 

1. 

 

Dilate the trapezoid using center (-1, -2) and 
scale factor 2

3  

Card Sort: Matching Dilations on a Coordinate Grid 
C. 
 
The polygon with vertices at: 
 

 
 

 

 
 

Card Sort: Matching Dilations on a Coordinate Grid 

2. 

 

 
Dilate the trapezoid using center (-3, 4) and scale 
factor .2

1  

Card Sort: Matching Dilations on a Coordinate Grid 
A. 
 
The polygon with vertices at:  
 

 
 

 

 
 

 

 

8.2.4.3 Card Sort: Matching Dilations on a Coordinate Grid. 



Card Sort: Matching Dilations on a Coordinate Grid 

3. 

 
 
Dilate the circle using center (0, 0) and scale 
factor 2. 

Card Sort: Matching Dilations on a Coordinate Grid 
B. 
 
The circle with center (0, 0) and radius 4. 
 

Card Sort: Matching Dilations on a Coordinate Grid 

4. 

 
 
Dilate the circle using center (0,0) and scale 
factor .2

1  

Card Sort: Matching Dilations on a Coordinate Grid 
E. 
 
The circle with center (0, 0) and radius 1. 

 
   

8.2.4.3 Card Sort: Matching Dilations on a Coordinate Grid. 



 

Card Sort: Matching Dilations on a Coordinate Grid 

5. 

 
 

Dilate the triangle using center (0, 0) and scale 
factor 2. 

Card Sort: Matching Dilations on a Coordinate Grid 
 

Card Sort: Matching Dilations on a Coordinate Grid 

6. 

 
 
Dilate the triangle using center (-4, -3) and scale 
factor 1.5. 

Card Sort: Matching Dilations on a Coordinate Grid 
D. 
 
The polygon with vertices at (2, 3), (5, 3), and  
(5, 6). 
 
 

 

8.2.4.3 Card Sort: Matching Dilations on a Coordinate Grid. 
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Methods for Translations and Dilations 
Partner A 

Methods for Translations and Dilations 
Partner B 

 
 

Translate from ​A​ to ​D 
 
 
 

 
 

Translate from ​D​ to ​A 

Methods for Translations and Dilations 
Partner A 

Methods for Translations and Dilations 
Partner B 

 
Translate from ​P​ to ​D 

 
 
 

 
Translate from ​D​ to ​P 

Methods for Translations and Dilations 
Partner A 

Methods for Translations and Dilations 
Partner B 

 
 

Dilate using center ​A​ and scale factor 3 
 
 
 

 
 

Dilate using center ​A​ and scale factor 3
1  

 

Methods for Translations and Dilations 
Partner A 

Methods for Translations and Dilations 
Partner B 

 
 

Dilate using center ​P​ and scale factor 3 
 
 
 

 
 

Dilate using center ​D​ and scale factor 3
1  

 

Methods for Translations and Dilations 
Partner A 

Methods for Translations and Dilations 
Partner B 

 
 

Dilate using center ​D​ and scale factor 3 
 
 
 

 
 

Dilate using center ​P​ and scale factor 3
1  

 

 

8.2.6.4 Methods for Translations and Dilations. 



Find Someone Similar  Find Someone Similar

Find Someone Similar  Find Someone Similar

Find Someone Similar  Find Someone Similar

8.2.7.3 Find Someone Similar. 



Find Someone Similar  Find Someone Similar

Find Someone Similar  Find Someone Similar

8.2.7.3 Find Someone Similar. 
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