
Dear Parent, 

We’re introducing a new mathematics curriculum, called Eureka Math. 

WHAT IS EUREKA

The Eureka Math curriculum was created by Great Minds, a nonprofit that brought together teachers 
and experts to craft a program based on the world’s most successful math programs. Eureka was built 
around the core principle that students need to know more than just what works when solving a prob-
lem—they need to understand why it works. 

The curriculum goes beyond facts and formulas, teaching students to think about math conceptually. 
This helps students become not merely literate, but fluent in mathematics. 

PARENT RESOURCES

Your involvement in your child’s education can have a significant impact on his or her success in 
school, that’s why the teacher-writers who developed the curriculum, also created a suite of parent 
support resources that will help you support your child at homework time. These resources include:

www.eureka.support

INTRODUCING EUREKA MATH

• Homework Helpers — A grade-level resource
that provides step-by-step explanations of how to
work problems similar to those found in Eureka
Math homework assignments. There is a Homework
Helper to go with every homework assignment in
the curriculum.

• Parent Tip Sheets — Topic-level tip sheets that
explain math strategies and models, provide key
vocabulary, sample problems, and links to useful
videos.

WHY EUREKA 

Eureka has received high ratings from educators and reviewers nationwide. Schools and districts are 
seeing growth and impressive test scores after just one year of implementation. 

Read more about Eureka Math success stories at schools and districts across the country at 
greatminds.org/data.

Déjenos saber si necesita servicios de interpretación y/o traducción.
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     CREATE AN ACCOUNT

Visit GreatMinds.org/signup to sign up for your free parent account.  
Enter your name, email address, zip code, and select “PARENT” as   
your role. Then click the “CREATE” button. (Rest assured, your name 
and contact information will never be sold or shared with outside  

 organizations.)

     ACCESS YOUR DASHBOARD

Once you have created an account , you will have access to your 
personalized dashboard. (This is where you’ll access or “launch” 
digital resources you check out with from the SHOP.) 

 VISIT THE SHOP

To add parent support resources, such as Parent Tip Sheets  
and Grade Roadmaps, to your Dashboard visit our SHOP at 

 eurmath.link/parent/shop. 
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GETTING STARTED

Accessing these free online resources is simple:

HAVE ANY QUESTIONS?

To learn more about how Eureka Math can set your child up for success, call (844) 853-1010 or 
visit www.eureka.support. 

ACCESSING YOUR ACCOUNT

To access your account and products the next time you visit 
GreatMinds.org,  select “LOGIN” in the right-hand corner of the site and 
enter your email and the password you selected when you created your 
account. Once you’ve logged in, you will automatically be directed to your 
Dashboard. 
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KEY CONCEPT OVERVIEW

(From Lessons 4 and 5)SAMPLE PROBLEMS

The original images are in black, and the reflected 
(flipped) images are in red. 

Let AB be a segment of length 4 units and ∠CDE be 
45°. Let there be a rotation by d degrees, where d < 0, 
about O. Find the images of the given figures. 

Verify that students have rotated around center 
O in the clockwise direction.

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

This module is all about geometry. Until now, students may have thought of two objects as being congruent 
if they were the same shape and the same size. In Topic A, we will lay the groundwork for arriving at a more 
precise mathematical definition of congruence. Students will be doing hands-on work as they transform 
(slide, turn, or flip) points, segments, lines and shapes.

To LEARN MORE about transformations, visit:  
eurmath.link/translation, eurmath.link/reflection, eurmath.link/rotatecw, and eurmath.link/rotateccw.  
The videos were developed by Sunil Koswatta.  

You can expect to see homework that asks your child to do the following:
■■ Identify transformations (translation, rotation, reflection) that have been performed on shapes.
■■ Translate (slide), rotate (turn), and reflect (flip) objects using given criteria.
■■ Use accurate labeling and precise language when performing transformations. 
■■ Determine lengths of segments and measures of angles (e.g., 45°, 90°) after a transformation has been 

performed.
■■ Understand the special consequences of rotations of 180°.

GRADE 8  | MODULE 2  | TOPIC A  | LESSONS 1–6

For more resources, visit » Eureka.support
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TERMS

GRADE 8  | MODULE 2  | TOPIC A  | LESSONS 1–6

Basic rigid motion: Any transformation (such as a flip or a turn) in which the distance between any two 
points is kept the same. There are three basic types of rigid motions: translations (slides), reflections (flips), and 
rotations (turns).

Coincide: If you translate line L along a vector AB, the new part of the line, in  
red, just extends the original line. We say line L and its image coincide. 

Collinear: Points that are on the same line.

Image: An object that has been turned, flipped, or slid to a new location. This image should have a label with a 
prime (see below) to distinguish it from the original object.

Length notation: As a shortcut to writing, “The length of the segment AB is,” students use the notation |AB|. 
Map: When an object maps onto another object, that means they’re congruent, or exactly the same. We say that 
Object 1 maps to, or maps onto, Object 2.

Preserving: Maintaining the original measure. For example, an angle preserves its measure when rotated, so a 
45° angle will still be 45° after it has been rotated.

Prime  notation: Original objects, shapes, or points are labeled with capital letters. When a point, shape, 
or object, P, is transformed, a prime is added to its label, P′. If that image is then transformed again, it will be 
labeled with two primes, P″. This continues for each new transformation.

Reflect/Reflection: A type of transformation that moves every point in the original object across a line of 
reflection (a line directly in the middle between the original and the new image). This is often referred to as a 
flip over a line. When describing a reflection, a student should write, “The original object was reflected over (or 
across) AB.” In the first sample problem, the line of reflection is ℓ.

Rotate/Rotation: A type of transformation that turns an object around a point. When describing a rotation, 
a student should write, “The original object was rotated around point P by 45°.” Rotations going in a clockwise 
direction have negative degree measures, while rotations in a counterclockwise direction have positive degree 
measures.

Transformation: The movement of a point, segment, line, or object. There are four transformations in Grade 
8: translation (slide), rotation (turn), reflection (flip), and dilation (stretch or shrink).

Translate/Translation: A type of transformation that moves every point in the original object along a vector 
to a new location. This is often referred to as a slide along a vector. When describing a translation, a student 
should write, “The original object was translated along vector AB.”

Vector: A line segment that has a direction; it is represented by a symbol on which one end is a point and the 
other end is an arrow. Its notation is AB which means that when you translate a shape, you will start at point A 
and move the shape along the vector, stopping at point B.

 
Coordinate: The location of a point on the coordinate plane, written (x, y).  
The first number is always the x-value of the point (left/right), and the second  
number is always the y-value of the point (up/down).

Origin: The point where the two axes intersect in the coordinate plane.  
Its coordinates are (0, 0).

For more resources, visit
» Eureka.support  © 2016, GREAT MINDS®
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KEY CONCEPT OVERVIEW

(From Lesson 10)SAMPLE PROBLEM

This image shows a sequence of transformations performed on Object E.

To create Object E1, translate (slide) Object E along the vector from point (1, 0) on the coordinate plane/grid to 
point (−1, 1). (NOTE: Students can also explain this translation on the coordinate plane as 1 up and 2 left.)

To create Object E2, rotate (turn) Object E1 around point (−1, 1) 90°. Notice that the rotation is in the 
counterclockwise direction.

To create Object E3, reflect (flip) Object E2 across line L.

Now that students have learned to perform single transformations, they will begin sequencing transformations, 
or performing more than one type of transformation on the same shape. Students will investigate to determine 
whether performing multiple transformations changes the properties—measurements, for instance—of a shape 
that stayed the same during a single transformation. Precise language is essential in Topic B because students 
must accurately explain which object is being transformed and what each transformation requires.

You can expect to see homework that asks your child to do the following:

 ▪ Using given criteria, perform the appropriate sequence of rigid motions (translate, rotate, and reflect) on 
objects. 

 ▪ Use accurate labeling and precise language when performing a sequence of transformations.

 ▪ Determine lengths of segments and measures of angles after a sequence of transformations has been 
performed.

 ▪ Determine whether the order in which a sequence of transformations is performed will affect the final 
location of the image.

GRADE 8  | MODULE 2  | TOPIC B  | LESSONS 7–10

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

For more resources, visit » Eureka.support
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TERMS

HOW YOU CAN HELP AT HOME

GRADE 8  | MODULE 2  | TOPIC B  | LESSONS 7–10

Sequence of transformations: A set of transformations performed in a particular order (e.g., a translation 
followed by a rotation).

Many of the activities that you and your child worked on during Topic A will still be useful in Topic B. Here are 
some other ideas for you to help your child at home.

 ▪ If your child is having trouble identifying each type of transformation, try demonstrating the three types 
with refrigerator magnets. Discuss what happened to the corners and/or edges of the magnet after each 
transformation. Are they in a new location? For example, suppose you labeled the upper left corner point 
A and the upper right corner point B. Is point A still to the left of point B after the reflection? Considering 
these questions may help your child understand that you have literally flipped the object and that the 
labels on the points of a flipped image will not be in the same order as on the original. Have these same 
conversations about translations and rotations as well.

 ▪ Sentence starters are a great way to help your child understand exactly which language to use for each 
transformation. For now, provide your child with a copy of each sentence exactly as it appears below. Have 
your child fill in the blanks. As your child begins to master the language, remove the hints that appear in 
parentheses, and have your child once again fill in the blanks. For example, you would now provide the 
starter Translate ___ using ___. Eventually, your child should be able to complete each sentence with only 
the first word as a starter (e.g., Translate ___) and then without starters.

Translate ___ (object name) using ___ (vector name).  
Reflect ___ (object name) across the line ___ (line name).  
Rotate ___ (object name) around point ___ (point name) ___ (number) degrees.

For more resources, visit
» Eureka.support © 2016, GREAT MINDS®
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KEY CONCEPT OVERVIEW

(From Lesson 13)SAMPLE PROBLEM

The figure below shows parallel lines L1 and L2. Let m and n be transversals that intersect L1 at points B and C, 
respectively, and L2 at point F, as shown. Let A be a point on L1 to the left of B, D be a point on L1 to the right of C, 
G be a point on L2 to the left of F, and E be a point on L2 to the right of F.

a. Name a triangle in the figure. VBCF

b. Name a straight angle that will be useful in proving that the  
sum of the measures of the interior angles of the triangle  
is 180°. ∠GFE

c. Our goal is to show that the sum of the measures  
of the interior angles of the triangle is equal to the measure  
of the straight angle. Show that the measures of the interior  
angles of a triangle have a sum of 180°. Write your proof below.

The straight angle ∠GFE comprises ∠GFB, ∠BFC, and ∠EFC. 
Alternate interior angles of parallel lines are equal in measure.  
For that reason, m∠BCF = m∠EFC and m∠CBF = m∠GFB.  
Since ∠GFE is a straight angle, its measure is equal to 180°. 
Then, m∠GFE = m∠GFB +m∠BFC +m∠EFC = 180o .  
By substitution, m∠GFE = m∠CBF +m∠BFC +m∠BCF = 180o . 
Therefore, the sum of the measures of the interior angles of a triangle  
is 180° (angle sum of triangles).

 
Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

In Topic C, students discover and apply a precise definition for congruence. They examine the angles formed 
when a transversal crosses parallel lines; they also examine the angles inside and outside of a triangle. To 
pull all of these relationships together, students begin examining diagrams in which two or more transversals 
cross parallel lines, creating triangles.

You can expect to see homework that asks your child to do the following:

 ▪ Use sequences of transformations to determine whether two figures are congruent.

 ▪ Use precise language to describe the congruence by describing the sequence of transformations that was 
performed.

 ▪ Determine the relationships between angles and missing angle measurements in a diagram in which 
parallel lines are cut by a transversal. Describe these relationships using precise language with 
transformations.

 ▪ Determine the measures of missing angles in diagrams with triangles.

 ▪ Determine whether two lines are parallel given the measure of the angles in the diagram.

GRADE 8 | MODULE 2 | TOPIC C | LESSONS 11–14

For more resources, visit » Eureka.support

Déjenos saber si necesita servicios de interpretación y/o traducción.

أو الرتجمة اسمحوا لنا أن نعرف إذا كنت بحاجة إىل خدمات التفسريالفورى و
Cho chúng tôi biết nếu quý vị cần Thông dịch viên/ hay Dịch vụ Thông dịch.



HOW YOU CAN HELP AT HOME

TERMS

GRADE 8 | MODULE 2 | TOPIC C | LESSONS 11–14

Congruent/Congruence: Objects are congruent if one object can be mapped onto (fit exactly on top of ) the 
other after a sequence of transformations has been performed. VABC ≅�V ′A ′B ′C  is read as, “Triangle ABC is 
congruent to Triangle A prime B prime C prime.”

Exterior angle: An angle formed when one side of a triangle is extended. 

Remote interior angles: The two angles inside the triangle that do not 
touch the exterior angle. 

Triangle angle sum: The measures of three angles of any triangle add up 
to 180 degrees.

Parallel lines: Two lines that will never touch. If line W is parallel to line Y, we can write W PY . 

Corresponding angles: Two angles that are on the same side of the transversal in 
corresponding positions (e.g., angles 2 and 4 in the picture).

Alternate interior angles: Two angles on different sides of the transversal and 
between the parallel lines (e.g., angles 2 and 6 in the picture).

Alternate exterior angles: Two angles on different sides of the transversal and 
outside the parallel lines (e.g., angles 4 and 8 in the picture).

Supplementary angles: Two angles whose measures add up to 180 degrees 
(e.g., angles 1 and 8 in the picture).

Transversal: Any line that intersects two or more (usually parallel) lines. In the picture, line m is the transversal.

You can help at home in many ways. Here are some tips to help you get started. 

 ▪ Review the topic vocabulary with your child. An Internet search for vocabulary review games will generate 
many fun options. Using index cards or small pieces of paper to make flashcards could also be helpful.

 ▪ Some students may become distracted or confused when there are multiple angles in a diagram. Here are 
two ways you can help.

 ▫ Use sticky notes to cover the parts of the diagram that your child is not currently using so he can focus 
on the angles in front of him. 

 ▫ Use colored pencils to outline the angles named in the diagram. After connecting the vertices (dots) 
referenced in the name of the angle, you may want to shade the inside of the angle so your child can see 
the entire angle.

 ▪ Help your child draw upon knowledge and skills from prior topics in this module. Encourage her to use the 
transparency from Topic A to outline the angle she is working with in the current diagram. Guide her to use 
the basic rigid motions (translate, rotate, reflect) to map the angle onto another angle in the diagram. Then, 
work with your child to determine the appropriate word (congruent, corresponding, alternate interior, etc.) 
to describe the relationship between the two angles.

For more resources, visit
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lesson 5)SAMPLE PROBLEMS

1. Find the length of segment ′A ′B  using the diagram. 
Explain.

If the points A and B are both dilated by a scale 
factor of 2, the segments AB  and ′A ′B will be 
parallel, with the length of segment ′A ′B �(4)  
equal to twice the length of segment AB �(2) . 
Therefore, ′A ′B = 2 AB , and 4 = 2 ⋅2 .

2. Point D (0, 11) is dilated from the origin by scale 
factor r = 4. What are the coordinates of point ′D ?

′D 4 ⋅0,4 ⋅11( )= ′D 0,44( )

3. Point E(−2, −5) is dilated from the origin by scale 

factor r = 3
2

. What are the coordinates of point ′E ?

′E 3
2
⋅ −2( ), 3

2
⋅ −5( )⎛

⎝⎜
⎞
⎠⎟ = ′E −3,−15

2
⎛
⎝⎜

⎞
⎠⎟

In Module 3, students are introduced to a new transformation called a dilation, which results in an image that 
is the same shape but a different size than the original. Because a dilation magnifies (enlarges) or shrinks 
(reduces) the original shape, it is not a rigid motion. Students will use a rule called the fundamental theorem 
of similarity, or FTS, to examine the effect of dilations on coordinates. Through this work, students will 
develop a precise definition of dilation. During this module, your child will be asked to use a ruler, a compass, 
and a calculator. Making these tools available at home will help your child complete his work.

You can expect to see homework that asks your child to do the following:

 ▪ Use side lengths to calculate the scale factor of a dilation and classify it as an enlargement or a reduction.

 ▪ Use the definition of dilation to solve for the length of an unknown side in the original shape or dilated 
shape, as well as calculate the scale factor used in the dilation.

 ▪ Create images by dilating an original figure using the given center of dilation and scale factor. Students 
will dilate objects with straight or curved sides.

 ▪ Determine the sequence of transformations used on an original object to create an image.

 ▪ Calculate the scale factor used to return an image back to the original figure.

 ▪ Use the fundamental theorem of similarity to solve for segment lengths and coordinates of points and to 
find congruent angles and parallel lines.

GRADE 8 | MODULE 3 | TOPIC A | LESSONS 1–7

For more resources, visit » Eureka.support
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TERMS

HOW YOU CAN HELP AT HOME

GRADE 8 | MODULE 3 | TOPIC A | LESSONS 1–7

Angle-preserving: Maintaining the original measure of an angle (e.g., 45 degrees) when a transformation is 
performed.

Center of dilation: The point from which the dilation was magnified or shrunk.

Coordinates: The location of a point on the coordinate plane, written as (x, y). The first number is always the 
x-value of the point (left/right), and the second number is always the y-value of the point (up/down).

Definition of dilation: The precise definition used to solve for an unknown segment length or scale factor. The 
definition is written as ′A ′B = r AB , meaning that the length of the new, dilated segment is equal to the scale 
factor times the length of the original segment.

Dilate/Dilation: A type of transformation that moves every point in the original object closer to or farther 
from a point, called the center of dilation. Dilations are often referred to as enlargements or reductions. When 
describing a dilation, a student should write the following: The original object was dilated by a scale factor of 
[insert number] about (or using) center point P.

Effect of dilation on coordinates: When the center of dilation is the origin and the scale factor is r, an 
original point (x, y) becomes (rx, ry). For example, multiply the original coordinates (2, 5) by a scale factor of 4 to 
find the new (dilated) coordinates (8, 20). 

Fundamental theorem of similarity: If you dilate points A and B from the same center point C using the 
same scale factor, corresponding side DE of the magnified/reduced shape will have the following properties:

a. It will be parallel to side AB of the original shape.
b. Its length will be equal to the scale factor times the length of side AB.

Magnification/Enlargement: A dilation that lengthens each side of the original shape by a given scale factor. 
The object’s image will also be farther from the center of dilation. Every enlargement has a scale factor with a 
value greater than 1.

Scale factor: A number associated with the size of the dilation. This number can be multiplied by the original 
lengths to obtain the new lengths. We often use the variable r to represent the scale factor.

Shrinking/Reduction: A dilation that shortens each side of the original shape by the given scale factor. 
The object’s image will also be closer to the center of dilation. Every reduction has a scale factor with a value 
between, but not equal to, 0 and 1.

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Maps are perfect examples of dilations. Actual distances are shrunk to fit on paper or a screen. Talk to your child 
about how the definition of dilation is used to make accurate maps. Find the scale factor for a map by checking 

the map key. For example, if 1 inch represents 5 miles, the scale for the actual distance on the map is 
1
5 .

 ▪ Using the definition of dilation, provide numbers for two of the following three parts of a dilated image: 
original length, image length, or scale factor. Have your child solve for the unknown part. For example, if the 
image length is 10 cm and the original length is 2 cm, your child would solve for the scale factor, r, by dividing 
the image length (10) by the original length (2), which equals 5. 

For more resources, visit
» Eureka.support  © 2016, GREAT MINDS®
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KEY CONCEPT OVERVIEW

(From Lesson 12)SAMPLE PROBLEM

A geologist wants to determine the distance across the widest part of a nearby lake. The geologist marked off specific 
points around the lake so that the line containing segment DE would be parallel to the line containing segment BC. 
Segment BC is selected specifically because it is the widest part of the lake. Segment DE is selected specifically 
because it is a short enough distance to measure easily. The geologist sketched the situation, as shown below.

a. Has the geologist done enough so far to use similar triangles to 
help measure the widest part of the lake? Explain your answer.

Yes, based on the sketch, the geologist found a center of 
dilation at point A. The geologist marked points around the 
lake that, when connected, make parallel lines. The triangles 
are similar by the angle-angle (AA) criterion. Corresponding 
angles of parallel lines are equal in measure, and the 
measure of ∠DAE  is equal to itself. Since there are two pairs 
of corresponding angles that are equal, VDAE ~VBAC .

b. The geologist made the following measurements: |DE| = 5 feet, |AE| = 7 feet, and |EC| = 15 feet. Does she 
have enough information to complete the task? If so, determine the length across the widest part of the lake. 
If not, state what additional information is needed.

Yes, there is enough information about the similar triangles to determine the distance across the 
widest part of the lake using the AA criterion.

Let x represent the length of segment BC; then, 
x
5
= 22
7 .

We are looking for the value of x that makes the fractions equivalent. Therefore, 7x = 110 and x ≈ 15.7. 
The distance across the widest part of the lake is approximately 15.7 feet. 

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

In Topic B, students formally define similarity and investigate the properties of similar objects. Looking specifically 
at triangles, students learn to tell whether two triangles are similar using techniques other than dilation or the basic 
rigid motions. After determining that two triangles are similar, students use equivalent ratios to find the unknown 
side lengths of a triangle. Finally, students apply their knowledge of similarity to real-world tasks, such as finding 
heights of buildings and determining distances that are too large to measure with a typical measuring tool. 

You can expect to see homework that asks your child to do the following:

 ▪ Describe a dilation followed by a sequence of rigid motions that would map one shape onto another. 

 ▪ Determine whether two objects are similar using angle-angle criterion or proportional side relationships.

 ▪ Use dilation and rigid motion to prove that similarity is symmetric and transitive.

 ▪ Given that two triangles are similar, solve for the unknown side length.

 ▪ Use similar triangle relationships to solve problems with real-world contexts.

GRADE 8 | MODULE 3 | TOPIC B | LESSONS 8–12
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TERMS

HOW YOU CAN HELP AT HOME

GRADE 8 | MODULE 3 | TOPIC B | LESSONS 8–12

Angle-angle criterion: Two triangles are similar if two angles of one triangle are congruent (equal in 
measure) to two angles from the other triangle.

Proportional: Two quantities (such as lengths or widths of objects) are proportional when they have the 
same relative size in relation to each other. Here is an example of the notation you could use to show that the 
side lengths of two shapes are proportional. If triangle ABC is similar to triangle FDE, then we can write the 
following: 

AB
BC

=
FD
DE

   

Similar/Similarity: Two objects are similar if there is a dilation followed by a sequence of rigid motions that 
would map one object onto another. Similar shapes preserve angle measures, and the lengths of their sides are 
proportional. We use the symbol ~ to represent similarity.

Symmetric property: Similar in reasoning to the commutative properties of addition and multiplication, the 
symmetric property says that if A ~ B (A is similar to B), then B ~ A (B is similar to A).

Transitive property of similarity: This property states that one similar figure can be substituted for another 
similar figure. If A ~ B (A is similar to B) and B ~ C (B is similar to C), then A ~ C (A is similar to C).

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Similar triangles are often used to solve problems in the real world. Help your child master the information 
needed to determine whether two triangles are similar. Review facts about angle relationships from Grade 
8 Module 2 Topic C, where students explored the angles created when a line (called a transversal) passes 
through parallel lines. Students should be familiar with corresponding, alternate interior, alternate exterior, 
and supplementary angles from Module 2.

 ▪ Play vocabulary games. Work with your child to create vocabulary and key concept cards using the Terms 
sections of this and previous Parent Tip Sheets. Write a term or concept on the front of each card and the 
definition on the back. Then take turns with your child drawing a card, defining the term or concept on 
the front, and checking the answer on the back. You might compete to be the first to provide five correct 
answers. You might also use the board from a favorite board game and advance around it by defining terms 
and concepts correctly.
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KEY CONCEPT OVERVIEW

SAMPLE PROBLEM

Properties of Exponents/Laws of Exponents

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

Welcome to Grade 8! In the first topic of Module 1, students will be learning about operations (mathematical 
processes such as addition and subtraction) with terms that have exponents. They will learn how to use 
definitions and properties, often referred to as the laws of exponents, to perform these operations. Students will 
start by investigating the properties of exponents using only positive exponents (e.g., 8² or (−7)4), and then they 
will extend their knowledge to exponents of zero (e.g., 80) and negative exponents (e.g., 5–2 or (−3)–4).

You can expect to see homework that asks your child to do the following:
■■ Write a repeated multiplication representation using exponents. 
■■ Recognize when standard numbers are showing an exponential pattern. For example, 2, 4, 8, 16, and 32 are 

equal to 21, 22, 23, 24, and 25, respectively.
■■ Change a given number to an exponential expression with a given base. For example, 25 to 52.
■■ Determine whether an exponential expression is positive or negative.
■■ Simplify expressions using the properties/laws of exponents, including the zeroth power and negative 

powers.
■■ Explain his work, and prove that two expressions are equivalent by referencing the definition or property/

law used.

GRADE 8  | MODULE 1  | TOPIC A  | LESSONS 1–6

(From Lesson 6)
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TERMS

MODELS

HOW YOU CAN HELP AT HOME

You can help at home in many ways. Here are just a few tips to help you get started:
■■ Study the exponent law or definition your child learned in class each night. Teamwork is powerful!
■■ Hold a race with your child. Write a variety of numbers that can be written as exponential expressions, like 

16, 25, and 27, on index cards and place the cards face down. As you take turns flipping over the cards, race 
to be the first to convert each number into an exponential expression. For example, 16 to 4² or 24, 25 to 5², 27 
to 3³, 81 to 9² or 34, and 125 to 5³.

GRADE 8  | MODULE 1  | TOPIC A  | LESSONS 1–6

Associative property of multiplication: You can change the grouping of terms being multiplied without 
changing the resulting value, or product. For example, 3 • (x • y) = (3 • x) • y.
Base: In the term 3y6, the y is the repeating factor, or base, and may be a number or a variable.

Coefficient: A constant factor (not to be confused with a “constant”) in a variable term. For example, in the 
term 3y6, the 3 represents the coefficient, and is multiplied by y6.

Commutative property of multiplication: You can multiply terms in any order and not change the resulting 
value, or product. For example, 3 • y = y • 3.
Exponent: In the term 3y6, the 6 is the exponent or power. The exponent tells you how many times to multiply 
the base (y) by itself.

Exponential expression: A mathematical term with a base, exponent, and sometimes a coefficient. For 
example, the term 3y6 is an exponential expression and it means 3 • y • y • y • y • y • y.

Exponential notation: The method used to write a repeated multiplication expression. 97  
×

 
9
7  

×
 
9
7  

×
 
9
7  

can be 

written as (9
7) 

4

. When your base is a fraction or a negative number, the base should be placed inside parentheses. 

Negative exponents: When a base, x, is raised to a negative power, –y, it is equivalent to the fraction 1
xy . For 

example, 3–2 = 1
32 .

Ratio: A comparison of the sizes of two values. Ratios are written as A:B (e.g., 1:4), or “A to B” (e.g., 1 to 4) where 
the number A is first and the number B is second. 

Value of the ratio: The value of the ratio A:B is the quotient AB  as long as B is not zero. For example, the ratio 

6:10 has a value of 6
10  or 0.6.

Zeroth power: Any base raised to the power of zero has a value of 1. For example, x0 = 1, (4
7) 

0

 = 1, (−2)0 = 1.

Repeated Multiplication Representation: 
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KEY CONCEPT OVERVIEW

(From Lessons 9 and 10)SAMPLE PROBLEMS

The table below shows the debt of the three most populous states and three least populous states.

How much larger is the combined debt of the three most populous states than that of the three least populous 
states? Express your answer in scientific notation.

(1.02 × 1012) − (1 × 1010)  = (1.02 × 10² × 1010) − (1 × 1010) 
= (102 × 1010) − (1 × 1010) 
= (102 − 1) × 1010 
= 101 × 1010 
= (1.01 × 10²) × 1010 
= 1.01 × 1012

In Topic B, students are introduced to scientific notation, which is a convenient way to write numbers that 
are very large or very small. Students learn to convert standard numbers to scientific notation and perform 
operations on numbers in many forms. Finally, students compare numbers written in various forms to put them 
in order or to determine which number has the greatest or least value.

After your child has completed Lesson 11, LEARN MORE by viewing a video called “Powers of Ten,” which 
demonstrates positive and negative powers of 10. Visit: eurmath.link/powers-of-ten. 

You can expect to see homework that asks your child to do the following:
■■ Use the order of magnitude of a number to determine the next greatest power of ten, and put numbers in 

order according to their value. The larger the magnitude, the larger the number’s value.
■■ Solve real-life problems using numbers written in scientific notation.
■■ Convert numbers written in standard form to scientific notation, and vice versa. Represent those numbers 

on a calculator.
■■ Determine whether a number represented in scientific notation is very large or very small in value.
■■ Perform calculations on numbers represented in scientific notation.
■■ Change a given unit of measure to a different unit of measure.

GRADE 8  | MODULE 1  | TOPIC B  | LESSONS 7–13
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TERMS

HOW YOU CAN HELP AT HOME

SAMPLE PROBLEMS (continued)

GRADE 8  | MODULE 1  | TOPIC B  | LESSONS 7–13

Order of magnitude: The exponent of the power of 10 when a decimal is expressed in scientific notation. For 
example, in scientific notation, the decimal 192.7 is represented as 1.927 × 10², so its order of magnitude is 2 
(the exponent in 10²).

Power of ten: A term with the number 10 as its base. For example, 10³ is a power of 10 that equals 1,000.

Product: The answer to a multiplication problem.

Product of a decimal: The result of multiplying any number and a decimal. 

Scientific notation: The representation of a very large or very small number as the product of a decimal and a 
power of 10. The decimal must have a value greater than or equal to 1 and less than 10. For example, 2.41 × 105 
is in scientific notation, while 24.1 × 104 is not because the decimal value, 24.1, is greater than 10. Scientific 
notation is used when the number is too big or too small to be conveniently written in standard form.

You can help at home in many ways. Here are just a few tips to help you get started:
■■ The idea of “how many times larger” comes up often in this topic. To determine “how many times larger,” 

you need to divide. For example, if the area of your living room is 330 square feet and the area of your 
bathroom is 110 square feet, you would need to divide 330 by 110 to determine that the living room is 3 times 
larger than the bathroom. Discuss with your child why “how many times larger” indicates the need to divide. 
Perform some of these calculations together, gathering ideas from real-life numbers such as sports statistics 
and merchandise prices. 

■■ When you are in the grocery store, garage, or workroom, discuss with your child the different units of 
measure you encounter. This will help your child form stronger mental models of what an inch looks like 
and how many ounces are in a pound, for example. With this practice your child will become better prepared 
to answer questions about measurement units.

Approximately how many times greater is the total population of California, New York, and Texas compared to 
the total population of North Dakota, Vermont, and Wyoming?

8.3 × 107 
1.892 × 106  = 8.3 

1.892  
×

 
107 
106   

≈ 4.39 × 10 

≈ 43.9

The combined population of California, New York, and Texas is about 43.9 times greater than the 
combined population of North Dakota, Vermont, and Wyoming. 

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.
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