
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

8th Grade Math Second Quarter 

Unit 2: Congruence and Similarity (continued) 
Topic C:  Understanding Similarity 

 
The experimental study of rotations, reflections, and translations in Topic A prepares students for the more complex work of understanding the effects of dilations on geometrical 
figures in their study of similarity in Topic C. They use similar triangles to solve unknown angles, side lengths and area problems. This topic builds on the previous two topics 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 in Unit 3 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: 

• Objects can be transformed in an infinite number of ways, and those transformations can be described and analyzed mathematically.  
• A two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of transformations. 
• Two similar figures are related by a scale factor, which is the ratio of the lengths of corresponding sides. 
• A dilation is a transformation that changes the size of a figure but not the shape. 

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? 
• When would we want to change the size of an object but not its shape? 

Vocabulary similarity, similar triangles, transformations, translation, rotation, center of rotation, angle of rotation, reflection, line of reflection, dilations, exterior angles, 
interior angles, scale factor 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

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

Explanation: 
Students identify resulting coordinates from translations, reflections, 
dilations and rotations (90º, 180º and 270º both clockwise and 
counterclockwise), recognizing the relationship between the 
coordinates and the transformation. 
 
In previous grades, students made scale drawings of geometric figures 
and solved problems involving angle measure, surface area, and 
volume. 
 

Eureka Math: 
Module 3 Lessons 1-7 
 
Big Ideas: 
Sections:  2.2, 2.3, 2.4, 2.7 
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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. 

 
Note:  Students are not expected to work formally with properties of 
dilations until high school. 
 
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. 
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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 (in 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 8th 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). 
 
Examples: 

• If the pre-image coordinates of a triangle are A(4, 5), B(3, 7), 
and C(5, 7) and the image coordinates are A(-4, 5), B(-3, 7), 
and C(-5, 7), what transformation occurred? 
 
Solution: 
The image was reflected over the y-axis.   
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8 G 4 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

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. 

Explanation: 
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, 
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. 
 
Students need to be able to identify that triangles are similar or 
congruent based on given information. 
 
Students attend to precision (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.  
 
Examples: 
 

• 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. 

 
 

• Describe the sequence of transformations that results in the 

Eureka Math: 
Module 3 Lessons 8-12 
 
Big Ideas: 
Sections:  2.5, 2.6, 2.7 
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transformation of Figure A to Figure A’. 

                         
Solution:  
 90° clockwise rotation, translate 4 right and 2 up, dilation of 
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 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. 

Explanation: 
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. 
 
 
Examples: 
 

• Are the triangles shown below similar?  Present an informal 
argument as to why they are or why they are not. 
 
 
 
 

Eureka Math: 
Module 3 Lessons 8-12 
 
Big Ideas: 
Sections:  3.4 
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Solution: 
Yes, ∆𝐴𝐴𝐴𝐴𝐴𝐴~∆𝐴𝐴′𝐴𝐴′𝐴𝐴′.  They are similar because they have two 
pairs of corresponding angles that are equal.  Namely, 
𝑚𝑚∠𝐴𝐴 = 𝑚𝑚∠𝐴𝐴′ = 103°, and 𝑚𝑚∠𝐴𝐴 = 𝑚𝑚∠𝐴𝐴′ = 31°. 
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8th Grade Math Second Quarter 

Unit 3: Equations (10 weeks) 
Topic A:  Solving Linear Equations in One Variable 

 
With this unit, students learn to apply the skills acquired in Grades 6 and 7, with respect to symbolic notation and properties of equality (6.EE.A.2), to write and solve equations in one 
and then two variables (6.EE.B.7, 7.EE.B.4a) which leads to their understanding of algebraic representations of linear functions. Students in Grade 7 learn to add, subtract, factor and 
expand linear expressions (7.EE.A.1). In this topic, students utilize this knowledge to simplify and solve equations where linear expressions are on either or both sides of the equation 
(8.EE.C.7b). 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 x2= p and x3 = p from Unit 1 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 unique solution, infinitely many solutions, or no solution 
(8.EE.C.7a). 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. Throughout Topic 
A students must write and solve linear equations in real-world and mathematical situations.   

Big Idea: 
• Linear equations can have one solution, infinitely many solutions, or no solution. 
• Rules for arithmetic and algebra can be used together with notations of equivalence to transform equations. 

Essential 
Questions: 

• How do we express a relationship mathematically? 
• How do we determine the value of an unknown quantity? 
• Where in the real world can you find and what are the important attributes of linear patterns and linear relationships? 
• How many solutions do linear equations in one variable have? 

Vocabulary linear equation, distributive property, Multiplication Property of Equality, Addition Property of Equality, like terms, solution, inverse operations, coefficient 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 EE 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 

Explanation: 
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.  Students write equations from verbal 
descriptions and solve. 

Eureka Math: 
Module 4 Lesson 1-9 
 
Big Ideas: 
Sections:  1.1-1.4, 
Extension 5.4 
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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 
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. 

 
Students determine the number of solutions a linear equation in one 
variable has by successively writing equivalent forms of the equation. 
 
One Unique Solution: 
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 
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). 

                             
No Solution: 
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. 
 
Infinitely Many Solutions: 
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. 
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3 = 3 

 
If each side of the equation were treated as a linear equation and 
graphed, the graph would be the same line. 
 
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.  
 
Examples: 

• Two more than a certain number is 15 less than twice the 
number.  Find the number. 

                                        
 

• Error Analysis: Ricardo solved the following equation 
incorrectly. Circle the mistake and describe the mistake in 
words. Then, solve the equation correctly. 

7 + 2(3𝑥𝑥 + 4) = 3 
7 + 6𝑥𝑥 + 4 = 3 

11 + 6𝑥𝑥 = 3 
6𝑥𝑥 = −8 

𝑥𝑥 = −
8
6

 

𝑥𝑥 = −
4
3

 

Solution: 
Ricardo made a mistake in the second equation.  He did not 
distribute the 2 correctly.  He should have multiplied the 2 by 
3x and by 4.  The equation is solved correctly below: 
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7 + 2(3𝑥𝑥 + 4) = 3 
7 + 6𝑥𝑥 + 8 = 3 

15 + 6𝑥𝑥 = 3 
6𝑥𝑥 = −12 
𝑥𝑥 = −2 

 
• Write the word problem that goes with the equation in each 

problem.  Then solve for the unknown information and verify 
your answer. 
 

Fast Food Calories 
Calories in a Big Mac: c 
Calories in a Grilled Chicken Sandwich: c – 200 

Calories in a 6-piece chicken nugget:  
𝑐𝑐
2
 

𝑐𝑐 + (𝑐𝑐 − 200) + 𝑐𝑐
2

= 1175  

Solution: 
The total number of calories in a Big Mac, Grilled Chicken 
Sandwich and a 6-piece chicken nugget is 1175.  If a Grilled 
Chicken Sandwich has 200 less calories than a Big Mac and a 
6-piece chicken nugget has half the calories of a Big Mac, how 
many calories does a Big Mac have? 

𝑐𝑐 + (𝑐𝑐 − 200) +
𝑐𝑐
2

= 1175 

2𝑐𝑐 + 2(𝑐𝑐 − 200) + 𝑐𝑐 = 2(1175) 
2𝑐𝑐 + 2𝑐𝑐 − 400 + 𝑐𝑐 = 2350 

5𝑐𝑐 − 400 = 2350 
5𝑐𝑐 = 2750 
𝑐𝑐 = 550 

 
A Big Mac has 550 calories.   
550 + (550-200) + 550/2 = 1175 
550 + 350 + 275 = 1175 
900 + 275 = 1175 
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1175=1175  checks 
 

• Solve the following equation.  Show each step and justify your 
reasoning. 

1
2

(12 − 2𝑥𝑥) − 4 = 5𝑥𝑥 − 2(𝑥𝑥 − 7) 

Solution: 
1
2

(12 − 2𝑥𝑥) − 4 = 5𝑥𝑥 − 2(𝑥𝑥 − 7)  

6 − 𝑥𝑥 − 4 = 5𝑥𝑥 − 2𝑥𝑥 + 14                   (distributive property) 
2 − 𝑥𝑥 = 3𝑥𝑥 + 14                                 (combining like terms) 
−𝑥𝑥 = 3𝑥𝑥 + 12                        (Addition Property of Equality) 
−4𝑥𝑥 = 12                                (Addition Property of Equality) 
𝑥𝑥 = −3                                (Multiplication Property of Equality) 
 

• Write an equation that has parentheses on at least one side of 
the equation, variables on both sides of the equation, and a 
solution of x = 2.   
 
Answers will vary. 
 

• What is it about the structure of an expression that leads to 
one solution, infinitely many solutions, or no solution?  
Provide examples to support your claim.  
 
Answers will vary. 
 

• Without solving completely, determine the number of 
solutions of each of the equations. 

o 5x – 2 = 5x                        no solution 
o 2(3a – 12) = 3(2a – 8)     infinitely many solutions 
o 5m + 2 = 3m – 8              one unique solution 

 
• Is the following equation linear?  Explain your reasoning. 

6/8/2016     Page 12 of 35 
 



 
1
5 − 𝑥𝑥

7
=

2𝑥𝑥 + 9
3

 

Solution: 
Yes the equation is linear.  Multiplying both sides of the 
equation by 21 (LCD) gives: 

3 �
1
5
− 𝑥𝑥� = 7(2𝑥𝑥 + 9) 

Using the distributive property we get: 
3
5
− 3𝑥𝑥 = 14𝑥𝑥 + 63 

Since the expressions on both sides of the equal sign are 
linear, the equation is linear. 
 
Note:  Students are expected to solve equations in this form. 
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8th Grade Math Second Quarter 

Unit 2: Equations 
Topic B:  The Pythagorean Theorem  

 
Topic B begins the learning of the Pythagorean Theorem.  Students are shown the “square within a square” proof of the Pythagorean Theorem.  The proof uses concepts learned in 
previous topics, i.e., the concept of congruence and concepts related to degrees of angles.  With the concept of similarity firmly in place, students are shown a proof of the 
Pythagorean Theorem that uses similar triangles.  Students learn an additional proof of the Pythagorean Theorem involving areas of squares off of each side of a right triangle.  A 
proof of the converse of the Pythagorean Theorem is presented to students as well, which requires an understanding of congruent triangles (8.G.B.6).   
 
Students should connect solving one variable linear equations from Topic A to solving equations of the form x2= p and x3 = p because of the use of inverse operations (8.EE.A.2).   
Students will understand the value of square roots and cube roots and use this understanding to solve equations involving perfect squares and cubes.  Providing context for 
equations of this form, for example, finding the side length of a square of a certain area, increases the student’s understanding of the application of irrational numbers (8.NS.A.1, 
8.NS.A.2).  With the concept of square roots firmly in place, students apply the Pythagorean Theorem to solve real-world and mathematical problems to determine an unknown side 
length of a right triangle and the distance between two points on the coordinate plane (8.G.B.7, 8.G.B.8).  Students begin the work of finding the length of a leg or hypotenuse of a 
right triangle using 𝑎𝑎2 + 𝑏𝑏2 = 𝑐𝑐2, applying the concepts of squares and square roots (8.EE.A.2).   
 

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? 
• How was the Pythagorean Theorem derived? 

Vocabulary right triangle, hypotenuse, legs, Pythagorean Theorem, square root, converse, proof 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 EE 2 A. Work with radicals and integer exponents 

Use square root and cube root symbols to represent 
solutions to equations of the form x2 = p and x3 = p, 
where p is a positive rational number. Evaluate square 
roots of small perfect squares and cube roots of small 
perfect cubes. Know that √2 is irrational. 

Explanation: 
Students recognize perfect squares and perfect cubes, understanding 
that non-perfect squares and non-perfect cubes are irrational.  
Students recognize that squaring a number and taking the square root 
of a number, �√#�, are inverse operations; likewise, cubing a number 

and taking the cube root, �√#3 � , are inverse operations.  Students 

Eureka Math: 
Module 7 Lesson 3-5 
 
Note:  Lesson 4 is an 
extension of 8.EE.2.  The 
concept in this lesson 
prepares the students for 
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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. 
 

understand that in geometry a square root is the length of the side of a 
square and a cube root is the length of the side of a cube.  For this 
standard, value of the square root and cube root is positive. 
 
Students understand that in geometry the square root of the area is 
the length of the side of a square and a cube root of the volume is the 
length of the side of a cube. Students use this information to solve 
problems, such as finding the perimeter. 
 
Note:  In 8th grade, students are only required to find the square roots 
or cube roots of fractions with perfect squares or perfect cubes in the 
denominator.   
 
Examples: 
 

• Solve the following.  State whether the solutions are rational 
or irrational numbers. 

a) 𝑧𝑧3 = 1
8
 

b) 𝑥𝑥2 = 16 
c) 𝑤𝑤2 = 34 
d) 𝑦𝑦3 = 0.29 

 
Solution: 
a)  The equation is asking ‘what value cubed is 1/8?’.  The 

solution is ½.  Using cube root symbols:   

                    √𝑧𝑧3 3
 = �1

8
3

 
 

                                  𝑧𝑧 = 1
2
 , rational number 

 
b)  The equation is asking ‘what value squared is 16?’.  The 
solution is 4 and -4.  Using square root symbols: 
 

future work with radicals 
in Algebra I.  In Lesson 3, 
do not include problems 
with negative exponents. 
 
Big Ideas: 
Section:  7.1, 7.2, 7.4 
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                                 √𝑥𝑥2 = ±√16  
                            𝑥𝑥 = ±4 , rational numbers 
 
c)  The equation is asking ‘what value squared is 34?’.  Since 
34 is not a perfect square, there isn’t a rational number 
squared that equals 34.  Therefore, the solution is irrational 
and is left in radical form. 
 

                           √𝑥𝑥2 = ±√34  
 

                                𝑥𝑥 = ±√34 , irrational numbers 
 
d)  The equation is asking ‘what cubed is 0.029?’.  Since 0.029 
is not a perfect cube, there isn’t a rational number cubed that 
equals 0.29.  Therefore, the solution is irrational. 

 
�𝑦𝑦33 = √0.0293  

𝑦𝑦 = � 29
1000

3
 

                              𝑦𝑦 = √293

10
  , irrational numbers 

 
 

• What is the side length of a square with an area of 49 ft2? 
 

                
 

Note:  Since the solution represents a distance, it is positive.  
 

• You are designing a bathroom with the following items in it.  
Your very odd client has asked that each of these items be a 
perfect square or cube.  Use your knowledge of squares and 
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cubes to write an equation that models the area or volume of 
each item.  Then solve the equation to find the side of each 
item. 

a) Rug 1764 in2 
b) Ottoman 3375 in3 

 
Solution: 
a)  Since the rug is a perfect square, the area is equal to the 
side, s, squared.   

𝐴𝐴 = 𝑠𝑠2 
1764 𝑓𝑓𝑓𝑓2 = 𝑠𝑠2 

 �𝑠𝑠2 = �1764𝑓𝑓𝑓𝑓2 
𝑠𝑠 = ±42𝑓𝑓𝑓𝑓 

 
Since length is always positive, the length of the side of the 
square rug is 42 feet. 
 
b)  Since the ottoman is a perfect cube, the volume is equal to 
the side, s, cubed.   

𝑉𝑉 =  𝑠𝑠3 
3375 𝑖𝑖𝑖𝑖3 = 𝑠𝑠3 

�3375𝑖𝑖𝑖𝑖33 = �𝑠𝑠33  
15𝑖𝑖𝑖𝑖 = 𝑠𝑠 

 
The length of the side of the ottoman is 15 inches. 
 

8 G 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. 

Explanation: 
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 explain the 
converse of the Pythagorean Theorem.  If the sum of the squares of 
two sides of a triangle equals the square of the third side, then the 
triangle is a right triangle.  Students should be familiar with the 
common Pythagorean triplets. 

Eureka Math: 
Module 2 Lesson 15 
Module 3 Lesson 13 
Module 7 Lesson 15 
 
Module 7 Lesson 15’s 
problem set is excellent 
to use for practice on this 

6/8/2016     Page 17 of 35 
 



8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

 
 
Below are a few illustrations used to prove the Pythagorean Theorem.  
The actual proofs can be found in the Eureka Math resource.  Students 
should be able to explain several proofs of the theorem. 

1) “square within a square” proof (uses congruent triangles) 
Module 2 Lesson 15 

            
2) This proof uses similarity (Module 3 Lesson 13 and/or Module 

7 Lesson 15) 

                
 

standard. 
 
Big Ideas: 
Sections:  7.3, 7.5 
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3) “similar figures drawn from each side” (Module 7 Lesson 15) 

                         
 
 
 

4) Geometric illustration of proof (Module 7 Lesson 15) 
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The video located at the following link is an animation1 of the 
preceding proofs:  http://www.youtube.com/watch?v=QCyvxYLFSfU 

 
Examples: 

• For the right triangle shown below, identify and use similar 
triangles to illustrate the Pythagorean Theorem. 

 
 
Solution: Module 7 Lesson 15 of the Eureka Math resource. 
 

• After learning the proof of the Pythagorean Theorem using 
areas of squares, Joseph got really excited and tried explaining 

1 Animation developed by Larry Francis. 
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http://www.youtube.com/watch?v=QCyvxYLFSfU


it to his younger brother.  He realized during his explanation 
that he had done something wrong.  Help Joseph find his 
error.  Explain what he did wrong. 

                
 
Solution: 
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• Explain a proof of the Pythagorean Theorem in your own 
words.  Use diagrams and concrete examples, as necessary, to 
support your explanation. 
 
Solutions will vary. 
 

• 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 
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90000 = 90000 ✓ 
 

Since the sum of two sides of the triangle equal the square of 
the third side, the three towns form a right triangle. 

 
8 G 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. 

Explanation: 
Through authentic experiences and exploration, students should use 
the Pythagorean Theorem to solve problems.  Problems should include 
both mathematical and real-world contexts.  Students should be 
familiar with the common Pythagorean triplets. 
 
Examples: 

• Use the Pythagorean Theorem to estimate the length of the 
unknown side of the right triangle.  Explain why your estimate 
makes sense. 

                   
 
 
Solution: 

Eureka Math: 
Module 2 Lesson 15-16 
Module 3 Lesson 13-14 
Module 7 Lesson 15-18 
 
Big Ideas: 
Sections:  7.3, 7.5 
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• Determine the length of QS.  

 
Solution: 

 
And 
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• 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? 

 

                     
• The area of the right triangle below is 26.46 in2.  What is the 

perimeter of the right triangle?  Round your answer to the 
nearest tenths place. 

 
Solution: 
Let b equal the base of the triangle where h = 6.3 
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Let c equal the length of the hypotenuse. 

            
The number √110.25 is between 10 and 11.  When comparing 
with tenths, the number is actually equal to 10.5 because 
10.52 = 110.25.  Therefore, the length of the hypotenuse is 
10.5 inches.  The perimeter of the triangle is 6.3 + 8.4 + 10.5 = 
25.2 inches. 
 

8 G 8 B. Understand and apply the Pythagorean 
Theorem 

Apply the Pythagorean Theorem to find the distance 
between two points in a coordinate system. 

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. 
 

Explanation: 
One application of the Pythagorean Theorem is finding the distance 
between two points on the coordinate plane.   Students build on work 
from 6th grade (finding vertical and horizontal distances on the 
coordinate plane) to determine the lengths of the legs of the right 
triangle drawn connecting the points.  Students understand that the 
line segment between the two points is the length of the hypotenuse. 
 
Students find area and perimeter of two-dimensional figures on the 
coordinate plane, finding the distance between each segment of the 
figure. (Limit one diagonal line, such as a right trapezoid or 
parallelogram) 
 
Note:  The use of the distance formula is not an expectation in 8th 
grade. 

Eureka Math: 
Module 7 Lesson 17-18 
 
Big Ideas: 
Sections:  7.3, 7.5 
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Examples: 

•  

                

 
 

• Find the distance between (-2, 4) and (-5, -6). 
 
Solution: 
The distance between -2 and -5 is the horizontal length; the 
distance between 4 and -6 is the vertical distance. 

 
o Horizontal length:  3 
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o Vertical length:  10 

                                           
 

• Is the triangle formed by the following points a right triangle? 
o A (1,1) 
o B (11,1)  
o C (2,4) 

 
Solution: 
Let c represent the measure of AC. 
12 + 32 = c2 

1 + 9 = c2 
10 = c2 
c = √10  
 
Let d represent the measure of BC. 
92 + 32 = d2 

81 + 9 = d2 
90 = d2 
d = √90   
 
The length of AB is 10.  AB is the longest side.  Using the 
Pythagorean Theorem: 

√10
2

+ √90
2

= 102 
10 + 90 = 100 

100 = 100 
 
Therefore, the points A, B, and C form a right triangle. 
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8th Grade Math Second Quarter 

Unit 3: Equations  
Topic C:  Equations in Two Variables and Their Graphs 

This topic 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.   
 
It is in Topic C that students begin to investigate the shape of a graph of a linear equation.  Students predict that the graph of a linear equation is a line and select points on and off 
the line to verify their claim.  Also in this topic is the standard form of a linear equation, 𝑎𝑎𝑥𝑥 + 𝑏𝑏𝑦𝑦 = 𝑐𝑐, and when 𝑎𝑎, 𝑏𝑏 ≠ 0, a non-vertical line is produced.  Further, when 𝑎𝑎 or 𝑏𝑏 = 0, 
then a vertical or horizontal line is produced.  
 
Students first encounter slope by interpreting the unit rate of a graph (8.EE.B.5).  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 (8.EE.B.6). The equation of a line provides a natural transition into the idea of a function explored in the next two units. 

Big Idea: 
• Unit rates can be explained in graphical representation, algebraic equations, and in geometry through similar triangles. 
• Linear relationships are used to solve real world problems. 
• 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 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 EE 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 

Explanation: 
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. 

Eureka Math: 
Module 4 Lessons 10-14 
 
Big Ideas: 
Sections: 4.1, 4.3 
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proportional relationships represented in different 
ways. For example, compare a distance-time graph to a 
distance-time equation to determine which of two 
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. 

 
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. 
 
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 graphs. 
 
 
Examples: 
 

• Compare the scenarios to determine which represents a 
greater speed.  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. 

 
• Emily paints at a constant rate.  She can paint 32 square feet 
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in five minutes.  What area, A, can she paint in t minutes? 
o Write the linear equation in two variables that 

represents the number of square feet Emily can paint 
in any given time interval. 

o Create a table of data that corresponds to the 
equation. 

o Graph the data on a coordinate plane. 
o What is the slope of the line? 

 
Solution: 

32 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
5 𝑚𝑚𝑖𝑖𝑖𝑖𝑚𝑚𝑓𝑓𝑓𝑓𝑠𝑠

=
𝐴𝐴 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

𝑓𝑓 𝑚𝑚𝑖𝑖𝑖𝑖𝑚𝑚𝑓𝑓𝑓𝑓𝑠𝑠
 

 
32𝑓𝑓 = 5𝐴𝐴 

 

𝐴𝐴 =
32
5
𝑓𝑓 
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The slope of the line equals the unit rate which is 32/5. 
 

8 EE 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. 

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. 

Explanation: 
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.  This is illustrated below. 

                             
 

Eureka Math: 
Module 4 Lessons 15-19 
 
Big Ideas: 
Sections: 4.2, Extension 
4.2, 4.3, 4.4, 4.5 
 
Note:  This standard will 
be finished at the 
beginning of 2nd 
semester.  At that time, 
students will write 
equations in slope-
intercept form and 
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8.MP.7. Look for and make use of structure. 
8.MP.8. Look for and express regularity in repeated 
reasoning. 

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 
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.  Students also 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. 
 
The following is a link to a video that derives y = mx + b using similar 
triangles:  https://learnzillion.com/lessons/1473-derive-ymxb-using-
similar-triangles  
 
Examples: 
 

• Show, using similar triangles, why the graph of an equation of 
the form y = mx is a line with slope m.   
 
Solution: 
Solutions will vary.  A sample solution is below. 

standard form given 
characteristics of the line.  
This concept prepares 
students for standard 
8.F.B.4. 
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The line shown has a slope of 2.  When we compare the 
corresponding side lengths of the similar triangles we have the 
ratios 2

1
= 4

2
= 2 .  In general, the ratios would be 𝑥𝑥

1
= 𝑦𝑦

𝑚𝑚
 

equivalently y = mx, which is a line with slope m. 
 

• Solve the following equation for y:  9x – 3y = 15, then identify 
the slope of the line. 
 
Solution: 
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• Graph the equation 𝑦𝑦 = 2
3
𝑥𝑥 + 1.  Name the slope and y-

intercept. 
 
Solution: The slope of the line is 2/3 and the y-intercept is 
(0.1) 
 

 
• Graph the equation 2x + 3y = 9.  Name the slope and x and y 

intercepts of the line. 
 
Solution: The slope is -2/3, the x-intercept is (9/2,0) and the y-
intercept is (0,3). 
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