
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

Accelerated 7th Grade Math Third Quarter 

Unit 5: Equivalent Expressions, Equations and Inequalities 
Topic B:  Solving Equations and Inequalities 

In Topic B, students use linear equations and inequalities to solve problems.  They continue to use bar diagrams from earlier grades where they see fit but will quickly discover that 
some problems would more reasonably be solved algebraically (as in the case of large numbers).  Guiding students to arrive at this realization on their own develops the need for 
algebra.  This algebraic approach builds upon work in Grade 6 with equations (6.EE.B.6, 6.EE.B.7) to now include multi-step equations and inequalities containing rational numbers 
(7.EE.B.3, 7.EE.B.4).  Students translate word problems into algebraic equations and become proficient at solving equations of the form 𝑝𝑥 + 𝑞 = 𝑟 and 𝑝(𝑥 + 𝑞) = 𝑟, where 𝑝, 𝑞, 
and 𝑟, are specific rational numbers (7.EE.B.4a).  As they become fluent in generating algebraic solutions, students identify the operations, inverse operations, and order of steps, 
comparing these to an arithmetic solution.  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). Students should also connect solving linear equations to solving equations of the form x2= p and x3 = p from Unit 2 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).  Students solve problems involving consecutive numbers, total cost, age comparisons, distance/rate/time, area and perimeter.  Solving equations and inequalities with a 
variable is all about numbers, and students are challenged with the goal of finding the number(s) that makes the equation true.  When given in context, students recognize that 
values exist, and it is simply their job to discover them. Throughout Topic B students must write and solve linear equations in real-world and mathematical situations.   

Big Idea: 

• Mathematical expressions, equations, inequalities and graphs are used to represent and solve real-world and mathematical problems. 
• 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. 
• When one expression has a different value than a related expression, an inequality provides a way to show that relationship between the expressions: 

the value of one expression is greater than (or greater than or equal to) the value of the other expression instead of being equal.  
• Variables may be used to represent a specific number, or, in some situations, to represent all numbers in a specified set.  
• Solving algebraic equations/inequalities is the process of determining the number(s) that, when substituted for the variable, result in a true sentence.  
• Inequalities have either infinitely many solutions or no solutions.  

Essential 
Questions: 

• What are some possible real-life situations to which there may be more than one solution? 
• How does the ongoing use of fractions and decimals apply to real-life situations? 
• What do equality and inequality symbols represent?  
• How do the algebraic properties help in solving equations?  
• How does the substitution process help in solving problems?  
• Why are variables used in equations/inequalities?  
• What might a variable represent in a given situation?  
• 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? 

Vocabulary coefficients, like terms, distributive property, factor, multiplicative property of zero, variable, additive identity, number sentence, equation, solution, 
inequality, linear equation, Multiplication Property of Equality, Addition Property of Equality, inverse operations, coefficient 
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G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

7 EE 3 B. Solve real-life and mathematical problems 
using numerical and algebraic expressions and 
equations.  
 
Solve multi-step real-life and mathematical 
problems posed with positive and negative 
rational numbers in any form (whole numbers, 
fractions, and decimals), using tools strategically. 
Apply properties of operations to calculate with 
numbers in any form; convert between forms as 
appropriate; and assess the reasonableness of 
answers using mental computation and estimation 
strategies. For example: If a woman making $25 
an hour gets a 10% raise, she will make an 
additional 1/10 of her salary an hour, or $2.50, for 
a new salary of $27.50. If you want to place a 
towel bar 9 3/4 inches long in the center of a door 
that is 27 1/2 inches wide, you will need to place 
the bar about 9 inches from each edge; this 
estimate can be used as a check on the exact 
computation.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique 
the reasoning of others. 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 

Explanation: 
From their experience in prior units and grades, students already solve 
one-step equations fluently. In this unit, students solve multi-step 
problems that include rational numbers.   
 
Students solve contextual problems and mathematical problems using 
rational numbers.  Students convert between fractions, decimals, and 
percents as needed to solve the problem.   Students use estimation to 
justify the reasonableness of answers. 
 
Estimation strategies for calculations with fractions and decimals 
extend from students’ work with whole number operations. Estimation 
strategies include, but are not limited to: 

o front-end estimation with adjusting (using the highest place 
value and estimating from the front end making adjustments 
to the estimate by taking into account the remaining 
amounts), 

o clustering around an average (when the values are close 
together an average value is selected and multiplied by the 
number of values to determine an estimate), 

o rounding and adjusting (students round down or round up and 
then adjust their estimate depending on how much the 
rounding affected the original values), 

o using friendly or compatible numbers such as factors 
(students seek to fit numbers together  - i.e., rounding to 
factors and grouping numbers together that have round sums 
like 100 or 1000), and 

o using benchmark numbers that are easy to compute (students 
select close whole numbers for fractions or decimals to 
determine an estimate). 

 
Students solve real-life problems (MP.1) by modeling them with 
algebraic equations (MP.4). In manipulating these equations to 

Eureka Math: 
Module 2 Lessons 17, 21-
23 
Module 3 Lessons 7-9 
Module 4 Lesson 17 
 
Big Ideas: 
Sections: 3.3, 3.4, 3.5 
 
Note:  This standard was 
taught at the end of 1st 
semester.  However, it 
will be assessed on 
Benchmark 3. 
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7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in 
repeated reasoning. 

generate equivalent expressions, they also reason abstractly and 
quantitatively (MP.2) and look for and make use of structure (MP.7).  
 

• Three students conduct the same survey about the number of 
hours people sleep at night. The results of the number of 
people who sleep 8 hours a nights are shown below.  In which 
person’s survey did the most people sleep 8 hours? 

o Susan reported that 18 of the 48 people she surveyed 
get 8 hours sleep a night 

o Kenneth reported that 36% of the people he 
surveyed get 8 hours sleep a night 

o Jamal reported that 0.365 of the people he surveyed 
get 8 hours sleep a night 

 
Solution: 
In Susan’s survey, the number is 37.5%, which is the greatest 
percentage. 

 
• Bonnie goes out to eat and buys a meal that costs $12.50 that 

includes a tax of $.75.  She only wants to leave a tip based on 
the cost of the food.  Write an equation that could be used to 
represent the total cost of the bill, C, including the tip. Let t 
represent the tip percentage. 
 
Solution: 
In this situation, students need to realize that the tax must be 
subtracted from the total cost before being multiplied by the 
percent of tip and then added back to obtain the final cost. 
 
C = (12.50 – 0.75)(1 + t) + 0.75 
 

7 EE 4a,b B. Solve real-life and mathematical problems 
using numerical and algebraic expressions and 
equations.  
 
Use variables to represent quantities in a real-world or 
mathematical problem, and construct simple equations 

Explanation: 
In grade 6, students solved one-step equations using tape diagrams.  In 
this unit, students solve multi-step equations derived from word 
problems. Tape diagrams are used to bridge the connection between 
the arithmetic solution to the algebraic solution.   
 
Students write an equation to model the situation. Students explain 

Eureka Math: 
Module 2 Lessons 17, 21-
23 
Module 3 Lessons 7-9, 12-
15 
Module 4 Lesson 17 
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and inequalities to solve problems by reasoning about 
the quantities.  
 

a. Solve word problems leading to equations of 
the form px + q = r and p(x + q) = r, where p, q, 
and r are specific rational numbers. Solve 
equations of these forms fluently. Compare an 
algebraic solution to an arithmetic solution, 
identifying the sequence of the operations 
used in each approach. For example, the 
perimeter of a rectangle is 54 cm. Its length is 
6 cm. What is its width?  
 

b. Solve word problems leading to inequalities of 
the form px + q > r or px + q < r, where p, q, 
and r are specific rational numbers. Graph the 
solution set of the inequality and interpret it in 
the context of the problem. For example: As a 
salesperson, you are paid $50 per week plus $3 
per sale. This week you want your pay to be at 
least $100. Write an inequality for the number 
of sales you need to make, and describe the 
solutions.  

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

how they determined whether to write an equation or inequality and 
the properties of the real number system that they used to find a 
solution. In contextual problems, students define the variable and use 
appropriate units. 
 
Students solve and graph inequalities and make sense of the inequality 
in context.  Inequalities may have negative coefficients.  Problems can 
be used to find a maximum or minimum value when in context. 
 
Students solve real-life problems (MP.1) by modeling them with 
algebraic equations and inequalities (MP.4). In manipulating these 
equations and inequalities to generate equivalent expressions, they 
also reason abstractly and quantitatively (MP.2) and look for and make 
use of structure (MP.7).  
 
 
Examples (7.EE.B.4a): 
 

• The youth group is going on a trip to the state fair. The trip 
costs $52. Included in that price is $11 for a concert ticket and 
the cost of 2 passes, one for the rides and one for the game 
booths. Each of the passes cost the same price. Write an 
equation representing the cost of the trip and determine the 
price of one pass. 
 
Solution: 
x = cost of one pass 

            
 

•  

Big Ideas: 
Sections: 3.3, 3.4, 3.5, 
4.1, 4.2, 4.3, 4.4 
 
Note:  Part a of this 
standard was taught at 
the end of 1st semester.  
However, it will be 
assessed on Benchmark 
3. 
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Students could also reason that if 2/3 of some amount is -12 
then 1/3 is -6. Therefore, the whole amount must be 3 times -
6 or -18. 

 
 

• Amy had $26 dollars to spend on school supplies. After buying 
10 pens, she had $14.30 left. How much did each pen cost 
including tax? 
 
Solution: 
x = number of pens 
26 = 14.30 + 10x 
Solving for x gives $1.17 for each pen. 

 
• (a) The ages of three sisters are consecutive integers.  The sum 

of their ages is 45 years.  Find their ages. 
 
Solution: 
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(b) If the youngest sister is x years old, describe the ages of 
the other two sisters in terms of x, write an expression for the 
sum of their ages in terms of x, and use that expression to 
write an equation that can be used to find their ages.  
 
Solution: 

 
(c) Determine if your answer from part (a) is a solution to the 
equation you wrote in part (b). 
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• The sum of three consecutive even numbers is 48. What is the 
smallest of these numbers? 
 
Solution: 
x = the smallest even number 
x + 2 = the second even number 
x + 4 = the third even number 
 
x + x + 2 + x + 4 = 48 
3x + 6 = 48 
3x = 42 
x = 14 

 
• The total number of participants who went on the 6th grade 

field trip to the Natural Science Museum consisted of all of the 
6th grade students and 7 adult chaperones.  2/3 of the total 
participants rode a large bus and the rest rode a smaller bus.  
If 54 of them rode the large bus, how many students went on 
the field trip? 
 
Solution: 
 
Arithmetic Approach: 
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Total on both buses:  (54 ÷ 2) x 3 = 81 
Total number of students:  81 - 7 = 74; 74 students went on 
the field trip. 
 
Algebraic Approach: 
 

 
 

• Solve:         
𝑥+3
−2

= −5 
               

Solution: 
x = 7 

 
• Brady rode his bike 70 miles in 4 hours.  He rode at an average 
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speed of 17 mph for t hours and at an average rate of speed of 
22 mph for the rest of the time.  How long did Brady ride at 
the slower speed? 
 
Solution: 
Let t = the time in hours Brady rode at 17mph 

 
 

The total distance her rode:  17t + 22 (4 – t) 
The total distance equals 70 miles:  17t + 22 (4 – t) = 70 
 

                
The time he rode at 17 mph is 3.6 hours. 

 
Examples (7.EE.B.4b): 
 

• Florencia has at most $60 to spend on clothes. She wants to 
buy a pair of jeans for $22 dollars and spend the rest on t-
shirts. Each t-shirt costs $8. Write an inequality for the 
number of t-shirts she can purchase. 
Solution: 
x = cost of one t-shirt 
8x + 22 ≤ 60 
x = 4.75  -  4 is the most t-shirts she can purchase 
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• Steven has $25 dollars to spend. He spent $10.81, including 
tax, to buy a new DVD. He needs to save $10.00 but he wants 
to buy a snack. If peanuts cost $0.38 per package including 
tax, what is the maximum number of packages that Steven 
can buy? 

 
Solution: 
x = number of packages of peanuts 
25 ≥ 10.81 + 10.00 + 0.38x 
x = 11.03  Steven can      

 
• Solve:  7 – x > 5.4 

 
Solution: 
x < 1.6 

 
• Solve -0.5x – 5 < -1.5 and graph the solution on a number line. 

 
Solution: 
                x > -7 

 

           
 

• A local car dealership is trying to sell all of the cars that are on 
the lot.  Currently, it has 525 cars on the lot, and the general 
manager estimates that they will consistently sell 50 cars per 
week.  Estimate how many weeks it will take for the number 
of cars on the lot to be less than 75.  Write an inequality that 
can be used to find the number of w full weeks, graph the 
solution and interpret the solution in the context of the 
problem. 
Solution: 
 
Let w = the number of full weeks 
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The dealership can sell 50 cars per week for more than 9 
weeks to have less than 75 cars remaining on the lot. 
 

• The carnival owner pays the owner of an exotic animal exhibit 
$650 for the entire time the exhibit is displayed.  The owner of 
the exhibit has no other expenses except for a daily insurance 
cost.  If the owner of the animal exhibit wants to make more 
than $500 in profits for the 5 ½ days, what is the greatest daily 
insurance rate he can afford to pay? 
 
Solution: 
Let i= the daily insurance cost 

 
The maximum daily cost the owner can pay for insurance is 
$27.27. 
 

• Steven has $25 dollars. He spent $10.81, including tax, to buy 
a new DVD. He needs to set aside $10.00 to pay for his lunch 
next week. If peanuts cost $0.38 per package including tax, 
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what is the maximum number of packages that Steven can 
buy?  
 
Write an equation or inequality to model the situation. Explain 
how you determined whether to write an equation or 
inequality and the properties of the real number system that 
you used to find a solution. 

8 EE 7ab 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 
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. 

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. 
 
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. 
 

8th Grade Eureka Math: 
Module 4 Lesson 1-9 
 
8th Grade Big Ideas: 
Sections:  1.1-1.4, 
Extension 5.4 
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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. 

                               
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. 
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7 + 2(3𝑥 + 4) = 3 
7 + 6𝑥 + 4 = 3 

11 + 6𝑥 = 3 
6𝑥 = −8 

𝑥 = −
8
6

 

𝑥 = −
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: 
 

7 + 2(3𝑥 + 4) = 3 
7 + 6𝑥 + 8 = 3 

15 + 6𝑥 = 3 
6𝑥 = −12 
𝑥 = −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:  
𝑐
2
 

𝑐 + (𝑐 − 200) + 𝑐
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 
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many calories does a Big Mac have? 

𝑐 + (𝑐 − 200) +
𝑐
2

= 1175 

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

5𝑐 − 400 = 2350 
5𝑐 = 2750 
𝑐 = 550 

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

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

1
2

(12 − 2𝑥) − 4 = 5𝑥 − 2(𝑥 − 7) 

Solution: 
1
2

(12 − 2𝑥) − 4 = 5𝑥 − 2(𝑥 − 7)  

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

 
1
5 − 𝑥

7
=

2𝑥 + 9
3

 

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

3 �
1
5
− 𝑥� = 7(2𝑥 + 9) 

Using the distributive property we get: 
3
5
− 3𝑥 = 14𝑥 + 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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Accelerated 7th Grade Math Third Quarter 

Unit 6: Geometry (9 weeks) 
Topic A:  Basic Rigid Motions and Congruence 

In this topic, students learn about translations, reflections, and rotations in the plane and, more importantly, how to use them to precisely define the concept of congruence.  Up to 
this point, “congruence” has been taken to mean, intuitively, “same size and same shape.”  Because this module begins a serious study of geometry, this intuitive definition must be 
replaced by a precise definition.  This topic is a first step; its goal is to provide the needed intuitive background for the precise definitions that are introduced in this topic for the first 
time. 
Translations, reflections, and rotations are examples of rigid motions, which are, intuitively, rules of moving points in the plane in such a way that preserves distance.  For the sake of 
brevity, these three rigid motions will be referred to exclusively as the basic rigid motions.  Throughout Topic A, on the definitions and properties of the basic rigid motions, students 
verify experimentally their basic properties and, when feasible, deepen their understanding of these properties using reasoning.  In particular, what students learned in Grade 4 
about angles and angle measurement (4.MD.5) will be put to good use here:  they learn that the basic rigid motions preserve angle measurements, as well as segment lengths.  
Via their exploration of basic rigid motions, students learn that congruence is just a sequence of basic rigid motions. The fundamental properties shared by all the basic 
rigid motions are then inherited by congruence: congruence moves lines to lines and angles to angles, and it is both distance- and degree-preserving. 
 

Big Idea: 
• Reflections, translations, and rotations are actions that produce congruent geometric objects. 
• Objects can be transformed in an infinite number of ways, and those transformations can be described and analyzed mathematically. 

Essential 
Questions: 

• What are transformations and what effect do they have on an object? 
• How can you identify congruent figures? 
• How can you copy shapes and make precise drawings without measuring tools? 

Vocabulary transformation, basic rigid motion (transformation), translation, reflection, rotation, image, sequence of transformations, line of reflection, center of 
rotation, angle of rotation, vector, congruence, corresponding angles, corresponding sides, map 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 G 1 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Verify experimentally the properties of rotations, 
reflections, and translations: 

a. Lines are taken to lines, and line segments to line 
segments of the same length. 

Explanation: 
Students use compasses, protractors and rulers or technology to 
explore figures created from translations, reflections and rotations. 
Characteristics of figures, such as lengths of line segments, angle 
measures and parallel lines, are explored before the transformation 
(pre-image) and after the transformation (image).  Students 
understand that these transformations produce images of exactly the 
same size and shape as the pre-image and are known as basic rigid 

8th Grade Eureka Math: 
Module 2 Lessons 1-6 
 
8th Grade Big Ideas: 
Sections:  2.2, 2.3, 2.4 
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b. Angles are taken to angles of the same measure. 
c. Parallel lines are taken to parallel lines. 
 
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. 

motions. 
 
Students need multiple opportunities to explore the transformation of 
figures so that they can appreciate that points stay the same distance 
apart and lines stay at the same angle after they have been rotated, 
reflected, and/or translated. 

Students construct viable arguments and critique the reasoning of 
others (MP.3) as they describe the effect of transformations. As 
students investigate those effects, they attend to structure (MP.7) by 
recognizing the common attributes and properties generated by the 
transformations.  
 
Examples: 

• Describe intuitively what kind of transformation will be 
required to move the figure on the left to each of the figures 
(1-3) on the right.  To help with this exercise, use a 
transparency to copy the figure on the left.  Note that you are 
supposed to begin by moving the left figure to each of the 
locations in (1), (2), and (3).   

     
Solution: 
Slide the original figure to the image (1) until they coincide.  
Slide the original figure to (2)m then flip it so they coincide.  
Slide the original figure to (3), then turn it until they coincide. 
 

• Name the vector along which a translation of a plane would 
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map point A to its image (T)A.   

 
Solution: 
Vector 𝑆𝑅�����⃗  

 
• Reflect the images across line L.  Label the reflected images. 

                             
What is the measure of the reflected angle A’B’C’? 
How does the length of segment IJ compare to its’ reflected 
image? 
 
Solution: 
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The measure of angle A’B’C’ is 66◦.  The length of the reflected 
segment of IJ is the same as the original segment, 5 units.  

 
• The picture below shows right triangles ABC and A’B’C’, where 

the right angles are at B and B’.  Given that AB=A’B’=1, and 
BC=B’C’=2, AB is not parallel to A’B’, is there a 180◦ rotation 
that would map ∆𝐴𝐵𝐶 onto ∆𝐴′𝐵′𝐶′ ?  Explain. 
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Solution: 
No, because a 180◦ rotation of a segment will map to a 
segment that is parallel to the given one.  It is given that AB is 
not parallel to A’B’, therefore, a rotation of 180◦ will not map 
∆𝐴𝐵𝐶  onto ∆𝐴′𝐵′𝐶′ . 

8 G 2 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Understand that a two-dimensional figure is congruent 
to another if the second can be obtained from the first 
by a sequence of rotations, reflections, and 
translations; given two congruent figures, describe a 
sequence that exhibits the congruence between them. 

8.MP.2. Reason abstractly and quantitatively. 
8.MP.4. Model with mathematics. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Explanation: 
This standard is the students’ introduction to congruency.  Congruent 
figures have the same shape and size.  Translations, reflections and 
rotations are examples of rigid transformations.  A rigid transformation 
is one in which the pre-image and the image both have exactly the 
same size and shape since the measures of the corresponding angles 
and corresponding line segments remain equal (are congruent). 
 
Students examine two figures to determine congruency by identifying 
the rigid transformation(s) that produced the figures.  Students 
recognize the symbol for congruency (≅) and write statements of 
congruency. 
 
Students construct viable arguments and critique the reasoning of 
others (MP.3) as they describe the effect of transformations. As 
students investigate those effects, they attend to structure (MP.7) by 
recognizing the common attributes and properties generated by the 
transformations.  
  
 
Examples: 
 

• Is Figure A congruent to Figure A’? Explain how you know. 

                              
 

8th Grade Eureka Math: 
Module 2 Lessons 7-11 
 
8th Grade Big Ideas: 
Sections:  2.1, 2.2, 2.3, 2.4 
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Solution:  These figures are congruent since A’ was produced 
by translating each vertex of Figure A 3 to the right and 1 
down. 

 
• Describe the sequence of transformations that results in the 

transformation of Figure A to Figure A’. 
 

                         
Solution:  Figure A’ was produced by a 90º clockwise rotation 
around the origin. 

 
• In the following picture, triangle ABC can be traced onto a 

transparency and mapped onto triangle A’B’C’.  Which basic 
rigid motion, or sequence of, would map one triangle onto the 
other? 
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Possible Solution:  
A counterclockwise rotation of d degrees around B, where d is 
the positive degree of ∠𝐶𝐵𝐶′ and a reflection across the line 
LBC.   
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Accelerated 7th Grade Math Third Quarter 

Unit 6:  Geometry  
Topic B:  Angle Relationships and Triangles 

In Topic B, students work extensively with a ruler, compass, and protractor to construct geometric shapes, mainly triangles (7.G.A.2).  The use of a compass is new (e.g., how to hold 
it, and to how to create equal segment lengths).  Students use the tools to build triangles, provided given conditions, such side length and the measurement of the included angle 
(MP.5).  Students also explore how changes in arrangement and measurement affect a triangle, culminating in a list of conditions that determine a unique triangle.  Students 
understand two new concepts about unique triangles.  They learn that under a condition that determines a unique triangle:  (1) a triangle can be drawn and (2) any two triangles 
drawn under the condition will be identical.  Students notice the conditions that determine a unique triangle, more than one triangle, or no triangle (7.G.A.2).  Understanding what 
makes triangles unique requires understanding what makes them identical.   
 
Next, students solve for unknown angles.  The supporting work for unknown angles began in Grade 4 (4.MD.C.5–7), where all of the key terms in this Topic were first defined, 
including:  adjacent, vertical, complementary, and supplementary angles, angles on a line, and angles at a point.  In Grade 4, students used those definitions as a basis to solve for 
unknown angles by using a combination of reasoning (through simple number sentences and equations), and measurement (using a protractor).  For example, students learned to 
solve for a missing angle in a pair of supplementary angles where one angle measurement is known.  In Grade 7, students study how expressions and equations are an efficient way to 
solve missing angle problems.  The most challenging examples of unknown angle problems (both diagram-based and verbal) require students to use a synthesis of angle relationships 
and algebra.  The problems are multi-step, requiring students to identify several layers of angle relationships and to fit them with an appropriate equation to solve.  Unknown angle 
problems show students how to look for, and make use of, structure (MP.7).  In this case, they use angle relationships to find the measurement of an angle. This knowledge is 
extended to angle relationships that are formed when two parallel lines are cut by a transversal. Students learn that pairs of angles are congruent because they are angles 
that have been translated along a transversal, rotated around a point, or reflected across a line.  Students use this knowledge of angle relationships to show why a triangle 
has a sum of interior angles equal to 180˚ and why the exterior angles of a triangle is the sum of the two remote interior angles of the triangle. 
 

Big Idea: 

• Real world and geometric structures are composed of shapes and spaces with specific properties. 
• Shapes are defined by their properties. 
• Equations can be used to represent angle relationships. 
• Parallel lines cut by a transversal create angles with specific relationships. 
• There are certain relationships between the sides and angles of a triangle. 
• When parallel lines are cut by a transversal relationships between the angles are formed. 

Essential 
Questions: 

• How are specific characteristics and a classification system useful in analyzing and designing structures? 
• What is the relationship between supplementary and complementary angles? 
• What characteristics do triangles have? 
• What conditions on a triangle determine a unique triangle? 
• What angle relationships are formed by parallel lines cut by a transversal? 
• How can you determine if two lines are parallel? 
• How are angle relationships used in real-world contexts? 
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Vocabulary 
Angle, supplementary angles, vertical angles, adjacent angles, complementary angles, protractor, geometric construction, parallel, perpendicular, ray, vertex, 
triangle correspondence, included angle/side, parallelogram, interior angles, exterior angles, transversal, corresponding angles, alternate interior angles, 
alternate exterior angles, triangle, remote interior angles of a triangle 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

7 G 2 A. Draw, construct, and describe geometrical 
figures and describe the relationships between 
them.  
 
Draw (freehand, with ruler and protractor, and with 
technology) geometric shapes with given conditions. 
Focus on constructing triangles from three measures of 
angles or sides, noticing when the conditions determine 
a unique triangle, more than one triangle, or no 
triangle.  
 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 
 

Explanation: 
Constructions are introduced in this unit.  Students have no prior 
experience with using a compass.  Students draw geometric shapes 
with given parameters.  Parameters could include parallel lines, angles, 
perpendicular lines, line segments, etc.  Students use constructions to 
understand the characteristics of angles and side lengths that create a 
unique triangle, more than one triangle or no triangle. 
 
In this unit, students choose appropriate tools (MP.5) to create 
constructions with various constraints. Investigating and describing the 
relationships among geometrical figures requires that students look for 
and make use of structure (MP.7) as they construct and critique 
arguments (MP.3) that summarize and apply those relationships.  
 
Examples: 
 

• Draw a quadrilateral with one set of parallel sides and no right 
angles. 

 
• Can a triangle have more than one obtuse angle? Explain your 

reasoning. 
 

• Will three sides of any length create a triangle?  Explain how 
you know which will work. Possibilities to examine are: 

 
a.    13 cm, 5 cm, and 6 cm 
b.   3 cm, 3cm, and 3 cm 
c.    2 cm, 7 cm, 6 cm 

 
Solution: 

Eureka Math: 
Module 6 Lessons 5-15 
 
Big Ideas: 
Sections: 7.3, Extension 
7.3, 7.4 
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“a” above will not work; “b” and “c” will work.  Students 
recognize that the sum of the two smaller sides must be larger 
than the third side. 

 
• Is it possible to draw a triangle with a 90˚ angle and one leg 

that is 4 inches long and one leg that is 3 inches long? If so, 
draw one. Is there more than one such triangle? 
 
Note:  The Pythagorean Theorem is NOT expected – this is an 
exploration activity only 

 
• Draw a triangle with angles that are 60 degrees. Is this a 

unique triangle? Why or why not? 
 

• Draw an isosceles triangle with only one 80°angle. Is this the 
only possibility or can another triangle be drawn that will 
meet these conditions? 

                                                    
Through exploration, students recognize that the sum of the 
angles of any triangle will be 180°. 

 
 

7 G 5 B. Solve real-life and mathematical problems 
involving angle measure, area, surface area, and 
volume.  
 
Use facts about supplementary, complementary, 
vertical, and adjacent angles in a multi-step 
problem to write and solve simple equations for 
an unknown angle in a figure. 
 
7.MP.3. Construct viable arguments and critique 
the reasoning of others. 
7.MP.4. Model with mathematics. 

Explanation: 
Students use understandings of angles and deductive reasoning to 
write and solve equations. 
 
In previous grades, students have studied angles by type according to 
size: acute, obtuse and right, and their role as an attribute in polygons. 
Now angles are considered based upon the special relationships that 
exist among them: supplementary, complementary, vertical and 
adjacent angles.  
 
Provide students the opportunities to explore these relationships first 
through measuring and finding the patterns among the angles of 
intersecting lines or within polygons, then utilize the relationships to 

Eureka Math: 
Module 3 Lessons 10-11 
Module 6 Lessons 1-4 
 
Big Ideas: 
Sections: 7.1,7.2, 
Extension 7.3 
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7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 

write and solve equations for multi-step problems. 
 
Examples: 
 

• Write and solve an equation to find the measure of angle x. 

                          
Solution: 
Find the measure of the missing angle inside the triangle (180 
– 90 – 40), or 50°.  The measure of angle x is supplementary to 
50°, so subtract 50 from 180 to get a measure of 130° for x. 

 
• Write and solve an equation to find the measure of angle x. 

                                       
Solution: 
x + 50 = 180 
x = 130 

 
• Find the measure of angle x. 

                       
 
Solution: 
First, find the missing angle measure of the bottom triangle 
(180 – 30 – 30 = 120).  Since the 120 is a vertical angle to x, 
the measure of x is also 120°. 
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• Find the measure of angle a and b.  

 
 

Note:  Not drawn to scale. 
 
Solution: 
Because, the 45°, 50° angles and b form are supplementary 
angles, the measure of angle b would be 85°.  The measures of 
the angles of a triangle equal 180° so 75° + 85°+ a = 180°.  The 
measure of angle a would be 20°. 

 
• Write and solve the equations to find the measure of s and t. 

 
Solution: 

 
The measure of angle t is 11◦  and the measure of angle s is 
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71◦  
 

• In a complete sentence, describe the angle relationships in the 
diagram.  Then, write an equation for the angle relationship 
shown in the figure and solve for x. 

                  
 
Solution: 
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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 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. 
 
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 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. 
 
Examples: 
 

• You are building a bench for a picnic table.  The top of the 
bench will be parallel to the ground. 

                   
Explain your answer. 

 
Solution: 

8th Grade Eureka Math: 
Module 2 Lessons 12-14 
 
8th Grade Big Ideas: 
Sections:  3.1, 3.2, 3.3 
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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  

                                      
 

•  

 

                                               
Solution: 
∠1 + ∠2 + ∠3 = 180°  
∠5 ≅ ∠1   corresponding angles are congruent  
∠4 ≅ ∠2   alternate interior angles are congruent 
Therefore, ∠1 can be substituted for ∠5 and ∠4 can be 
substituted for ∠2, so    ∠3 + ∠4 + ∠5 = 180° 
 

• In the figure below line X is parallel to line 𝑌𝑍����.  Prove that the 
sum of the angles of a triangle is 180◦. 

 
 

Solution:    
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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. 

 
• 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. 

 
• Find the measure of angle x.  Explain your reasoning. 
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Solution: 
The measure of ∠𝑥 is 84°.  Since the sum of the remote 
interior angles equals the exterior angle of the triangle, then 
45° + 𝑥° = 129°.  Solving for x yields 84°. 
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Accelerated 7th Grade Math Third Quarter 

Unit 6: Geometry  
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. Students 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 were applied in Unit 4 as students used 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. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 

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. 
 
 

8th Grade Eureka Math: 
Module 3 Lessons 1-7 
 
8th Grade Big Ideas: 
Sections:  2.2, 2.3, 2.4, 2.7 
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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 

8th Grade Eureka Math: 
Module 3 Lessons 8-12 
 
8th Grade 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. 
 
 
 
 

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