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8th Grade Math Second Quarter 

Module 3: Similarity (25 days) 
Unit 1:  Understanding Similarity 

The experimental study of rotations, reflections, and translations in Module 2 prepares students for the more complex work of understanding the effects of dilations on geometrical 
figures in their study of similarity in Module 3. They use similar triangles to solve unknown angle, side length and area problems. Module 3 concludes with revisiting a proof of the 
Pythagorean Theorem from the perspective of similar triangles. 
This unit builds on the previous two units as students expand their understanding of transformations to include similarity transformations. This unit also connects with students’ 
prior work with scale drawings and proportional reasoning (7.G.A.1, 7.RP.A.2). These understandings are applied as students use similar triangles to explain why the slope, m, is the 
same between any two distinct points on a non-vertical line in the coordinate plane (8.EE.B.6).  

Big Idea: 

 Reflections, translations, and rotations are actions that produce congruent geometric objects. 

 A dilation is a transformation that changes the size of a figure but not the shape. 

 If the scale factor of a dilation is greater than 1, the image resulting from the dilation is an enlargement, and if the scale factor is less than 1, the 
image is a reduction. 

 A two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of transformations. 

 Two shapes are similar if the length of all the corresponding sides are proportional and all the corresponding angles are congruent. 

 Two similar figures are related by a scale factor, which is the ratio of the lengths of corresponding sides. 

 Congruent figures have the same size and shape. If the scale factor of a dilation is equal to 1, the image resulting from the dilation is congruent to the 
original figure. 

 When parallel lines are cut by a transversal, corresponding angles, alternate interior angles, alternate exterior angles, and vertical angles are 
congruent. 

Essential 
Questions: 

 What are transformations and what effect do they have on an object? 

 What does the scale factor of a dilation convey? 

 How can transformations be used to determine congruency or similarity? 

 What angle relationships are formed by a transversal? 

Vocabulary Transformations, translations, rotation, reflection, line of reflection, dilations, transversal, exterior angles, interior angles, angle of rotation 
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Common Core Standards Explanations & Examples Comments 

8 G.
A 

3 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 

Students identify resulting coordinates from translations, reflections, 
and rotations (90º, 180º and 270º both clockwise and 

Students attend to 
precision  
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software 

Describe the effect of dilations, translations, rotations, 
and reflections on two-dimensional figures using 
coordinates. 

8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

counterclockwise), recognizing the relationship between the 
coordinates and the transformation. 
 
Translations 
Translations move the object so that every point of the object moves in 
the same direction as well as the same distance. In a translation, the 
translated object is congruent to its pre-image. Triangle ABC has been 
translated 7 units to the right and 3 units up. To get from A (1,5) to A’ 
(8,8), move A 7 units to the right (from x = 1 to x = 8) and 3 units up 
(from y = 5 to y = 8). Points B and C also move in the same direction (7 
units to the right and 3 units up), resulting in the same changes to each 
coordinate. 

 
Reflections 
A reflection is the “flipping” of an object over a line, known as the “line 
of reflection”.  In the 8th grade, the line of reflection will be the x-axis 
and the y-axis.   Students recognize that when an object is reflected 
across the y-axis, the reflected x-coordinate is the opposite of the pre-
image x-coordinate (see figure below). 

 
Likewise, a reflection across the x-axis would change a pre-image 
coordinate (3, -8) to the image coordinate of 
(3, 8)  -- note that the reflected y-coordinate is opposite of the pre-
image y-coordinate. 

(MP.6) as they construct 
viable arguments and 
critique the reasoning of 
others (MP.3) while 
describing the effects of 
similarity transformations 
and the angle-angle 
criterion for similarity of 
triangles.  

 



9/25/2013     Page 3 of 18 
 

 
 
Rotations 
A rotation is a transformation performed by “spinning” the figure 
around a fixed point known as the center of rotation.  The figure may 
be rotated clockwise or counterclockwise up to 360º (at 8th grade, 
rotations will be around the origin and a multiple of 90º).  In a rotation, 
the rotated object is congruent to its pre-image. 
 
Consider when triangle DEF is 180˚ clockwise about the origin. The 
coordinate of triangle DEF are D(2,5), E(2,1), and F(8,1). When rotated 
180˚ about the origin, the new coordinates are D’(-2,-5), E’(-2,-1) and 
F’(-8,-1). In this case, each coordinate is the opposite of its pre-image 
(see figure below). 
 

 
Dilations 
A dilation is a non-rigid transformation that moves each point along 
a ray which starts from a fixed center, and multiplies distances 
from this center by a common scale factor.  Dilations enlarge (scale 
factors greater than one) or reduce (scale factors less than one) the 

size of a figure by the scale factor. In 8
th 

grade, dilations will be 
from the origin. The dilated figure is similar to its pre-image. 
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The coordinates of A are (2, 6); A’ (1, 3).  The coordinates of B are (6, 4) 
and B’ are (3, 2).  The coordinates of C are (4, 0) and C’ are (2, 0). Each 
of the image coordinates is ½ the value of the pre-image coordinates 
indicating a scale factor of ½. 
     
The scale factor would also be evident in the length of the line 
segments using the ratio:  

 
Students recognize the relationship between the coordinates of the 
pre-image, the image and the scale factor for a dilation from the origin. 
Using the coordinates, students are able to identify the scale factor 
(image/pre-image). 
 
Students identify the transformation based on given coordinates.  For 
example, the pre-image coordinates of a triangle are A(4, 5), B(3, 7), 
and C(5, 7).  The image coordinates are A(-4, 5), B(-3, 7), and C(-5, 7).  
What transformation occurred? 
 

8 G.
A 

4 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Similar figures and similarity are first introduced in the 8th grade. 
Students understand similar figures have congruent angles and sides 
that are proportional.  Similar figures are produced from dilations.  
Students describe the sequence that would produce similar figures, 
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Understand that a two-dimensional figure is similar to 
another if the second can be obtained from the first by 
a sequence of rotations, reflections, translations, and 
dilations; given two similar two-dimensional figures, 
describe a sequence that exhibits the similarity 
between them. 
 
8.MP.2. Reason abstractly and quantitatively. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

including the scale factors.  Students understand that a scale factor 
greater than one will produce an enlargement in the figure, while a 
scale factor less than one will produce a reduction in size. 
 
Example1: 
Is Figure A similar to Figure A’? Explain how you know. 

 
Solution:  Dilated with a scale factor of ½ then reflected across the x-
axis, making Figures A and A’ similar. 
 
Students need to be able to identify that triangles are similar or 
congruent based on given information. 
 
Example 2: 
Describe the sequence of transformations that results in the 
transformation of Figure A to Figure A’. 

 
Solution:  90° clockwise rotation, translate 4 right and 2 up, dilation of 
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½.  In this case, the scale factor of the dilation can be found by using 
the horizontal distances on the triangle (image = 2 units; pre-image = 4 
units) 

 

8 G.
A 

5 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Use informal arguments to establish facts about the 
angle sum and exterior angle of triangles, about the 
angles created when parallel lines are cut by a 
transversal, and the angle-angle criterion for similarity 
of triangles. For example, arrange three copies of the 
same triangle so that the sum of the three angles 
appears to form a line, and give an argument in terms 
of transversals why this is so. 

8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Students use exploration and deductive reasoning to determine 
relationships that exist between the following: 
a) angle sums and exterior angle sums of triangles, b) angles created 
when parallel lines are cut by a transversal, and c) the angle-angle 
criterion for similarity of triangle. 
 
Students construct various triangles and find the measures of the 
interior and exterior angles.  Students make conjectures about the 
relationship between the measure of an exterior angle and the other 
two angles of a triangle. (the measure of an exterior angle of a triangle 
is equal to the sum of the measures of the other two interior angles) 
and the sum of the exterior angles (360º).  Using these relationships, 
students use deductive reasoning to find the measure of missing 
angles. 
 
Students construct parallel lines and a transversal to examine the 
relationships between the created angles.  Students recognize vertical 
angles, adjacent angles and supplementary angles from 7th grade and 
build on these relationships to identify other pairs of congruent angles.  
Using these relationships, students use deductive reasoning to find the 
measure of missing angles. 
 
Example 1: 
You are building a bench for a picnic table.  The top of the bench will be 
parallel to the ground. 

 
Explain your answer. 
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Solution: 
Angle 1 and angle 2 are alternate interior angles, giving angle 2 a 
measure of 148º.  Angle 2 and angle 3 are supplementary.  Angle 3 will 
have a measure of 32º so  

 
 

 

 

 
 
Students can informally conclude that the sum of the angles in a 
triangle is 180º (the angle-sum theorem) by applying their 
understanding of lines and alternate interior angles. 
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Example 3: 

 
Solution:   Angle a is 35º because it alternates with the angle inside the 
triangle that measures 35º.  Angle c is 80º because it alternates with 
the angle inside the triangle that measures 80º.  Because lines have a 
measure of 180º, and angles a + b + c form a straight line, then angle b 
must be 65 º  (180 – (35 + 80) = 65).  Therefore, the sum of the angles 
of the triangle is 35º + 65 º + 80 º. 
 
Example 4: 
What is the measure of angle 5 if the measure of angle 2 is 45º and the 
measure of angle 3 is 60º? 
 

 
 
Solution:  Angles 2 and 4 are alternate interior angles, therefore the 
measure of angle 4 is also 45º.  The measure of angles 3, 4 and 5 must 
add to 180º.  If angles 3 and 4 add to 105º the angle 5 must be equal to 
75º. 
Students construct various triangles having line segments of different 
lengths but with two corresponding congruent angles.  Comparing 
ratios of sides will produce a constant scale factor, meaning the 
triangles are similar.   Students solve problems with similar triangles. 
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8th Grade Math Second Quarter 

Module 3: Similarity (25 days) 
Unit 2:  The Pythagorean Theorem (Continued) 

Students will apply their prior knowledge of triangles to the specific qualities of right triangles and find the missing side lengths of right triangles in various real-world 
2-D and 3-D situations. They will also apply the concepts of squares and square roots. 
 

Big Idea: 

 Right triangles have a special relationship among the side lengths which can be represented by a model and a formula. 

 The Pythagorean Theorem can be used to find the missing side lengths in a coordinate plane and real-world situations. 

 The Pythagorean Theorem and its converse can be proven. 

Essential 
Questions: 

 Why does the Pythagorean Theorem apply only to right triangles? 

Vocabulary 
right triangle, hypotenuse, legs, Pythagorean Theorem, square root 
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Common Core Standards Explanations & Examples Comments 

8 G.B 6 B.Understand and apply the Pythagorean 
Theorem 

Explain a proof of the Pythagorean Theorem and its 
converse. 

8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Using models, students explain the Pythagorean Theorem, 
understanding that the sum of the squares of the legs is equal to the 
square of the hypotenuse in a right triangle.  Students also understand 
that given three side lengths with this relationship forms a right 
triangle. 
 
Example 1: 
The distance from Jonestown to Maryville is 180 miles, the distance 
from Maryville to Elm City is 300 miles, and the distance from Elm City 
to Jonestown is 240 miles.  Do the three towns form a right triangle?  
Why or why not? 
 
Solution:  If these three towns form a right triangle, then 300 would be 
the hypotenuse since it is the greatest distance. 
1802 + 2402 = 3002 
32400 + 57600 = 90000 

90000 = 90000 ✓ 

8.G.6 and 8.G.7 are also 
taught in Module 2. The 
balance of standards 
8.G.6 and 8.G.7 are 
covered in Module 7, 
along with standard 
8.G.8. 
 
Pythagorean is proved in 
this module guided by 
teacher (proof using 
similar triangles). 
Students are not 
responsible for explaining 
a proof until Module 7. 
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 These three towns form a right triangle. 
 

8 G.B 7 B.Understand and apply the Pythagorean 
Theorem 

Apply the Pythagorean Theorem to determine 
unknown side lengths in right triangles in real-world 
and mathematical problems in two and three 
dimensions. 

8.MP.1. Make sense of problems and persevere in 
solving them. 

8.MP.2. Reason abstractly and quantitatively. 

8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

8.MP.7. Look for and make use of structure. 

Apply the Pythagorean Theorem to determine unknown side lengths in 
right triangles in real-world and mathematical problems in two and 
three dimensions. 
 
Example 1: 
The Irrational Club wants to build a tree house.  They have a 9-foot 
ladder that must be propped diagonally against the tree.  If the base of 
the ladder is 5 feet from the bottom of the tree, how high will the tree 
house be off the ground? 
 

 
Example 2: 
 Find the length of d in the figure to the right if a = 8 in., b = 3 in. and 
 c = 4in. 
 
Solution: 
First find the distance of the hypotenuse of the triangle formed with 
legs a and b. 

 

This standard is started in 
this module and practiced 
during the year. No 
solutions that involve 
irrational numbers are 
introduced until Module 
7. 
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The √   is the length of the base of a triangle with c as the other leg 
and d is the hypotenuse.  To find the length of d: 

 
 
Based on this work, students could then find the volume or surface 
area. 
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8th Grade Math Second Quarter 

Module 4: Linear Equations (40 days) 
Unit 1:  Introduction to Linearity 

In Module 4, students use similar triangles learned in Module 3 to explain why the slope of a line is welldefined. Students learn the connection between proportional relationships, 
lines, and linear equations as they develop ways to represent a line by different equations (y = mx + b, y – y1 = m(x – x1), etc.). They analyze and solve linear equations and pairs of 
simultaneous linear equations. The equation of a line provides a natural transition into the idea of a function explored in the next two modules. 
This unit focuses on extending the understanding of ratios and proportions that was explored in Grades 6 and 7. Unit rates were explored in Grade 6 as the comparison of two 
different quantities with the second unit a unit of one, (unit rate). In Grade 7 unit rates were expanded to complex fractions and percents through solving multi-step problems such 
as: discounts, interest, taxes, tips, and percent of increase or decrease. Proportional relationships were applied in scale drawings, and students should have developed an informal 
understanding that the steepness of the graph is the slope or unit rate. 
Unit rates are addressed formally in graphical representations, algebraic equations, and geometry through similar triangles. By using coordinate grids and various sets of three 
similar triangles, students prove that the slopes of the corresponding sides are equal, thus making the unit rate of change equal. After proving with multiple sets of triangles, 
students generalize the slope to y = mx for a line through the origin and y = mx + b for a line through the vertical axis at b. 

Big Idea: 

 Unit rates can be explained in graphical representation, algebraic equations, and in geometry through similar triangles. 

 The equation y = mx + b  is a straight line and that slope and y-intercept are critical to solving real problems involving linear relationships. 

 Changes in varying quantities are often related by patterns which can be used to predict outcomes and solve problems. 

Essential 
Questions: 

 Why is one variable dependent upon the other in relationships? 

 What makes a solution strategy both efficient and effective? 

 How can linear relationships be modeled and used in real-life situations? 

Vocabulary unit rate, proportional relationships, slope, vertical, horizontal, similar triangles, y-intercept, rate of change, linear equation 
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Common Core Standards Explanations & Examples Comments 

8 EE.
B 

5 B. Understand the connections between 
proportional relationships, lines, and linear 
equations 

Graph proportional relationships, interpreting the unit 
rate as the slope of the graph. Compare two different 
proportional relationships represented in different 
ways. For example, compare a distance-time graph to a 
distance-time equation to determine which of two 

Students build on their work with unit rates from 6th grade and 
proportional relationships in 7th grade to compare graphs, tables and 
equations of proportional relationships.  Students identify the unit rate 
(or slope) in graphs, tables and equations to compare two proportional 
relationships represented in different ways. 
 
 
Example 1: 
Compare the scenarios to determine which represents a greater speed.  

Using graphs of 
experiences that are 
familiar to student’s 
increases accessibility and 
supports understanding 
and interpretation of 
proportional relationship. 
Students are expected to 
both sketch and interpret 
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moving objects has greater speed. 

8.MP.1. Make sense of problems and persevere in 
solving them. 
8.MP.2. Reason abstractly and quantitatively. 
8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 
8.MP.8. Look for and express regularity in repeated 
reasoning. 

Explain your choice including a written description of each scenario.  Be 
sure to include the unit rates in your explanation. 
 

 
 
Solution:  Scenario 1 has the greater speed since the unit rate is 60 
miles per hour.  The graph shows this rate since 60 is the distance 
traveled in one hour.  Scenario 2 has a unit rate of 55 miles per hour 
shown as the coefficient in the equation. 
 
Given an equation of a proportional relationship, students draw a 
graph of the relationship.  Students recognize that the unit rate is the 
coefficient of x and that this value is also the slope of the line. 
 
 
 

graphs. 

8 EE.
B 

6 B. Understand the connections between 
proportional relationships, lines, and linear 
equations 

Use similar triangles to explain why the slope m is the 
same between any two distinct points on a non-vertical 
line in the coordinate plane; derive the equation y = mx 
for a line through the origin and the equation y = mx + b 
for a line intercepting the vertical axis at b. 

Triangles are similar when there is a constant rate of proportionality 
between them.  Using a graph, students construct triangles between 
two points on a line and compare the sides to understand that the 
slope (ratio of rise to run) is the same between any two points on a 
line. 
Example 1: 
The triangle between A and B has a vertical height of 2 and a horizontal 
length of 3. The triangle between B and C has a vertical height of 4 and 
a horizontal length of 6. The simplified ratio of the vertical height to 
the horizontal length of both triangles is 2 to 3, which also represents a 
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8.MP.2. Reason abstractly and quantitatively. 
8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.7. Look for and make use of structure. 
8.MP.8. Look for and express regularity in repeated 
reasoning. 

slope of 2/3 for the line, indicating that the triangles are similar. 
 
Given an equation in slope-intercept form, students graph the line 
represented.   
Students write equations in the form y = mx for lines going through the 
origin, recognizing that m represents the slope of the line. 

 
 
Example 2: 
Write an equation to represent the graph below. 

 
 

 
Students write equations in the form y = mx + b for lines not passing 
through the origin, recognizing that m represents the slope and b 
represents the y-intercept. 
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8th Grade Math Second Quarter 

Module 4: Linear Equations (40 days) 
Unit 2:  Solving Linear Equations 

With this unit, students build on their prior work in writing and solving equations (6.EE.B.7, 7.EE.B.4a) and their understanding of algebraic representations of linear functions.  
Students in Grade 7 learn to add, subtract, factor and expand linear expressions. In Grade 8 students utilize this knowledge to simplify and solve equations where linear expressions 
are on either or both sides of the equation. These equations include situations where students must use their prior knowledge of the distributive property and combining like terms 
from Grade 7. Students should also connect solving linear equations to solving equations of the form x

2
= p and x

3 
= p from Unit 1 in Grade 8 because of the use of inverse operations. 

Through the course of this study, students build on their knowledge of solving equations to realize that there may be a single solution, infinite solutions, or no solutions. 
Generalizations of form for each situation are arrived at by noticing patterns in successive simplification of equations. The focus should be on the reasoning behind a solution or 
solution method as well as the actual procedure for solving. For example, when solving the equation 2x + 16 = 2x + 14, students could reason by inspection noting that a number 
2x plus sixteen will never equal that same number 2x plus fourteen. In this case the solution method would not be procedural but conceptual justification. 

 

Big Idea: 
 Linear equations can have one solution, infinitely many solutions, or no solution. 

Essential 
Questions: 

 How do we express a relationship mathematically? 

 How do we determine the value of an unknown quantity? 

Vocabulary Simplify, distributive property, like terms, solution, inverse operations 
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Common Core Standards Explanations & Examples Comments 

8 EE.
C 

7 C.Analyze and solve linear equations and 
pairs of simultaneous linear equations 

Solve linear equations in one variable. 
a. Give examples of linear equations in one 

variable with one solution, infinitely many 
solutions, or no solutions. Show which of these 
possibilities is the case by successively 
transforming the given equation into simpler 
forms, until an equivalent equation of the form 
x = a, a = a, or a = b results (where a and b are 

Students solve one-variable equations including those with the 
variables being on both sides of the equals sign.  Students recognize 
that the solution to the equation is the value(s) of the variable, which 
make a true equality when substituted back into the equation.  
Equations shall include rational numbers, distributive property and 
combining like terms. 
 
Example 1: 
Equations have one solution when the variables do not cancel out.  For 
example, 10x – 23 = 29 – 3x can be solved to x = 4.  This means that 
when the value of x is 4, both sides will be equal.  If each side of the 

Writing and solving 
equations require that 
students make use of 
structure (MP.7) and 
attend to precision 
(MP.6) as students apply 
properties of operations 
to transform equations 
into simpler forms.  
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different numbers). 
b. Solve linear equations with rational number 

coefficients, including equations whose 
solutions require expanding expressions using 
the distributive property and collecting like 
terms. 

8.MP.2. Reason abstractly and quantitatively. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

equation were treated as a linear equation and graphed, the solution 
of the equation represents the coordinates of the point where the two 
lines would intersect.  In this example, the ordered pair would be (4, 
17). 
 

 
Example 2: 
Equations having no solution have variables that will cancel out and 
constants that are not equal.  This means that there is not a value that 
can be substituted for x that will make the sides equal. 

 
 
This solution means that no matter what value is substituted for x the 
final result will never be equal to each other. 
If each side of the equation were treated as a linear equation and 
graphed, the lines would be parallel. 
 
Example 3: 
An equation with infinitely many solutions occurs when both sides of 
the equation are the same.  Any value of x will produce a valid 
equation.  For example the following equation, when simplified will 
give the same values on both sides. 

 
If each side of the equation were treated as a linear equation and 
graphed, the graph would be the same line. 
Students write equations from verbal descriptions and solve. 
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Example 4: 
Two more than a certain number is 15 less than twice the number.  
Find the number. 

 
 


