
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

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.  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. 

Big Idea: 

• Mathematical expressions, equations, inequalities and graphs are used to represent and solve real-world and mathematical problems. 
• Properties, order of operations, and inverse operations are used to solve equations efficiently. 
• An equation is a mathematical statement containing an equal sign which separates the equation into 2 equivalent expressions.  
• Not every algebraic equation has a solution.  
• An inequality is a mathematical sentence that compares two expressions.  
• 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?  

Vocabulary coefficients, like terms, distributive property, factor, multiplicative property of zero, variable, additive identity, number sentence, equation, 
solution, inequality 
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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 
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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 

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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equations 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 
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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. 
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7th Grade Math Third Quarter 

Unit 6:  Geometry (6 weeks) 
Topic A:  Angle Relationships and Triangles 

In Topic A, 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.  
 
Next, 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.  It is important to note that there is no mention of congruence in the CCSS until Grade 8, after a study of rigid motions.  Rather, the focus of Topic A is 
developing students’ intuitive understanding of the structure of a triangle.  This includes students noticing 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.   
 

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. 

Essential 
Questions: 

• How are specific characteristics and a classification system useful in analyzing and designing structures? 
• How does our understanding of geometry help us to describe real-world objects? 
• How is Algebra applied when solving geometric problems? 
• What is the relationship between supplementary and complementary angles? 
• How can relationships between angles help to solve real-life problems? 
• What characteristics do triangles have? 
• What conditions on a triangle determine a unique triangle? 

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 
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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: 
“a” above will not work; “b” and “c” will work.  Students 
recognize that the sum of the two smaller sides must be larger 

Eureka Math: 
Module 6 Lessons 5-15 
 
Big Ideas: 
Sections: 7.3, Extension 
7.3, 7.4 
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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. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 

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 
write and solve equations for multi-step problems. 
 

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.7. Look for and make use of structure. 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°. 

 
• Find the measure of angle a and b.  
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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 
71◦  
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• 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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7th Grade Math Third Quarter 

Unit 6:  Geometry  
Topic B:  2D Shapes 

Students continue work with geometry as they use equations and expressions to study area and perimeter. In this topic, students derive the formula for area of a circle by dividing a 
circle of radius 𝑟 into pieces of pi and rearranging the pieces so that they are lined up, alternating direction, and form a shape that resembles a rectangle.  This “rectangle” has a 
length that is 1

2
 the circumference and a width of 𝑟.  Students determine that the area of this rectangle (reconfigured from a circle of the same area) is the product of its length and 

its width:  1
2
𝐶 ∙ 𝑟 = 1

2
2𝜋𝑟 ∙ 𝑟 = 𝜋𝑟2 (7.G.B.4).  The precise definitions for diameter, circumference, pi, and circular region or disk will be developed during this topic with significant 

time being devoted to student understanding of each term.  In addition to representing this value with the 𝜋 symbol, the fraction and decimal approximations allow for students to 
continue to practice their work with rational number operations.  Students expand their knowledge of finding areas of composite figures on a coordinate plane (6.G.A.1) to include 
circular regions. 
 

Big Idea: 

• Real world and geometric structures are composed of shapes and spaces with specific properties. 
• Shapes are defined by their properties. 
• Shapes have a purpose for designing structures. 
• Figures can be composed of and deconstructed into smaller, simpler figures. 
• Attributes of objects and shapes can be uniquely measured in a variety of ways, using a variety of tools, for a variety of purposes. 

Essential 
Questions: 

• How are specific characteristics and a classification system useful in analyzing and designing structures? 
• How does our understanding of geometry help us to describe real-world objects? 
• How is algebra applied when solving geometric problems? 
• What is the relationship between the circumference and area of a circle?  Why does it have that relationship? 
• How do I find the measure of a figure for which I don't have a formula? 

Vocabulary Two dimensional, area, perimeter, inscribed, circumference, radius, diameter, pi, compose, decompose, semi-circle 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

7 G 4 B. Solve real-life and mathematical problems 
involving angle measure, area, surface area, and 
volume.  
 

Explanation: 
This is the students’ initial work with circles. Knowing that a circle is 
created by connecting all the points equidistant from a point (center) is 
essential to understanding the relationships between radius, diameter, 

Eureka Math: 
Module 3 Lessons 16-20 
 
Big Ideas: 
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Know the formulas for the area and circumference 
of a circle and use them to solve problems; give an 
informal derivation of the relationship between 
the circumference and area of a circle. 
 
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. 
 

circumference, pi and area. Students can observe this by folding a 
paper plate several times, finding the center at the intersection, then 
measuring the lengths between the center and several points on the 
circle, the radius. Measuring the folds through the center, or diameters 
leads to the realization that a diameter is two times a radius. Given 
multiple-size circles, students should then explore the relationship 
between the radius and the length measure of the circle 
(circumference) finding an approximation of pi and ultimately 
deriving a formula for circumference. String or yarn laid over the circle 
and compared to a ruler is an adequate estimate of the circumference. 
This same process can be followed in finding the relationship 
between the diameter and the area of a circle by using grid paper to 
estimate the area. 
 
Another visual for understanding the area of a circle can be modeled 
by cutting up a paper plate into 16 pieces along diameters and 
reshaping the pieces into a parallelogram. Half of an end wedge can be 
moved to the other end a rectangle results. The height of the rectangle 
is the same as the radius of the circle. The base length is ½ the 
circumference (2πr). The area of the rectangle (and therefore the 
circle) is found by the following calculations: 
 

    
 
Area of Rectangle = Base x Height 
Area = ½ (2πr) x r 
Area = (πr) x r 
Area = πr2 

Sections: 8.1, 8.2, 8.3 
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Area of Circle = πr2 
 
In figuring area of a circle, the squaring of the radius can also be 
explained by showing a circle inside a square. Again, the formula is 
derived and then learned. After explorations, students should then 
solve problems, set in relevant contexts, using the formulas for area 
and circumference. 
 
“Know the formula” does not mean memorization of the formula.  To 
“know” means to have an understanding of why the formula works and 
how the formula relates to the measure (area and volume) and the 
figure.  This understanding should be for all students.  Building on 
these understandings, students generate the formulas for 
circumference and area. 
 
Students solve problems (mathematical and real-world) involving 
circles or semi-circles.  Students build on their understanding of area 
from 6th grade to find the area of left-over materials when circles are 
cut from squares and triangles or when squares and triangles are cut 
from circles. 
 
Note: Because pi is an irrational number that neither repeats nor 
terminates, the measurements are approximate when 3.14 is used in 
place of π. 
 
Examples: 
 

• The seventh grade class is building a mini golf game for the 
school carnival. The end of the putting green will be a circle. If 
the circle is 10 feet in diameter, how many square feet of 
grass carpet will they need to buy to cover the circle? How 
might you communicate this information to the salesperson to 
make sure you receive a piece of carpet that is the correct 
size? (Use 3.14 for pi) 

 
Solution: 
Area = πr2 
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Area = 3.14 (5)2 
Area ≈ 78.5 ft2 
 
To communicate this information, ask for a 9 ft by 9 ft square 
of carpet. 
 

• Students measure the circumference and diameter of several 
circular objects in the room (clock, trash can, door knob, 
wheel, etc.). Students organize their information and discover 
the relationship between circumference and diameter by 
noticing the pattern in the ratio of the measures. Students 
write an expression that could be used to find the 
circumference of a circle with any diameter and check their 
expression on other circles. 
 

• Mary and Margaret are looking at a map of running path in a 
local park.  Which is the shorter path from E to F:  along the 
two semicircles or along the larger semicircle?  If one path is 
shorter, how much shorter is it? 
 

                      
 
Solution: 
A semicircle has half of the circumference of a circle.  The 
circumference of the large semicircle is 𝐶 =  1

2
𝜋 ∙ 4 𝑘𝑚 ≈ 6.28 

km.  The diameter of the two smaller semicircles is 2 km.  The 
total circumference would be the same as the circumference 
for a whole circle with the same diameter.  If 𝐶 =  𝜋 ∙ 2 𝑘𝑚, 
then C ≈ 6.28 km.  The distance around the larger semicircle is 
the same as the distance around both of the semicircles.  So, 
both paths are equal in distance. 
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Note:  Make a point of telling students that an answer in exact 
form is in terms of π, not substituting an approximation of pi. 

 
• Suzanne is making a circular table out of a square piece of 

wood.  The radius of the circle that she is cutting is 3 feet.  
How much waste will she have for this project?  Express your 
answer to the nearest square foot.  Draw a diagram to assist 
you in solving the problem.  What does the distance 3 feet 
represent in this problem?  What information is needed to 
solve the problem?  Does your solution answer the problem as 
stated? 
 
Solution: 

                       
o 3 feet represents the radius of the circular table.   
o The area of the circle and the area of the square are 

needed so that we can subtract the area of the circle 
from the area of the square to determine the amount 
of waste.  The waste will be the area left over from 
the square after cutting out the circular region.   
 
Area of Square:  We need the side length; the side 
length is equal to the diameter of the circle which is 
twice the radius of the circle which equals 6 feet.  The 
area of a square is found by squaring the side length; 
so, A = 6 ft ∙ 6 ft = 36 ft2 .   
 
Area of Circle:  We need the radius; the radius is 
given as 3 feet.  The area of a circle is πr2.  So, the 
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area is π ∙ (3 ft )2 = 9π ft2 ≈ 28.26 ft2.   
 
The amount of waste will be the difference between 
the area of the square and the area of the circle; so, 
36 ft2 - 28.26 ft2 ≈ 7.74 ft2. 

o The amount of waste Suzanne will have for this 
project is 7.74 ft2.  This answers the question asked. 

 
• Find the area in the rectangle between the two quarter circles 

if AF = 7 ft, FB = 9 ft, and HD = 7 ft.  Use 𝜋 ≈ 22
7

.   
 

                          
 
Solution: 
The area between the quarter circles can be found by 
subtracting the area of the two quarter circles from the area 
of the rectangle.  The area of the rectangle is the product of 
the lengths of the sides.  Side AB has a length of 16 ft and Side 
AD has a length of 14 ft.  The area of the rectangle is A= 16 ft ∙ 
14 ft = 224 ft2.  The area of the two quarter circles is the same 
as the area of a semicircle, which is half the area of a circle.   
 

𝐴 ≈
1
2
∙ 𝜋 ∙ 𝑟2 

 

𝐴 ≈
1
2
∙

22
7
∙ (7𝑓𝑡)2 

 

𝐴 ≈
1
2
∙

22
7
∙ 49𝑓𝑡2 

𝐴 ≈ 77𝑓𝑡2 
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The area between the two quarter circles is 224 ft2 – 77 ft2 = 
147 ft2. 
 

• Find the area of the shaded region using π ≈ 3.14 
 

 
 
area of the triangle + area of the semicircle = area of the 
shaded region 
 

                    
The area is approximately 81.12 cm2. 

7 G.B 6 B. Solve real-life and mathematical problems 
involving angle measure, area, surface area, and 
volume.  
 
Solve real-world and mathematical problems 
involving area, volume and surface area of two- 
and three-dimensional objects composed of 
triangles, quadrilaterals, polygons, cubes, and 
right prisms.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 

Explanation: 
 
Students continue work from 5th and 6th grade to work with area of 
two- dimensional figures (composite shapes).  At this level, students 
determine the dimensions of the figures given the area. 
 
 
Examples: 
 

• The Smith family is renovating a few aspects of their home.  
The following diagram is of a new kitchen countertop.  
Approximately how many square feet of counter space is 
there? 

Eureka Math: 
Module 6 Lessons 20-22 
 
Big Ideas: 
Sections: 8.4 
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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. 
 

 
 

               
The total area of counter space in square inches: 

              
The total area of counter space in square feet: 

 
There is approximately 13.1 ft2 of counter space. 

 
• Patty is interested in expanding her backyard garden.  

Currently, the garden plot has a length of 4 ft and a width of 3 
ft.  Patty plans on extending the length of the plot by 3ft and 
the width by 2 ft.  Draw a diagram that shows the change in 
dimension and area of Patty’s garden as she expands it.  The 
diagram should show the original garden as well as the 
expanded garden. 
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What is the area of the new garden?  How does it compare to 
the area of the original garden? 
 
Solution: 
 
 

 
 
The area of the original garden is 12 ft2 and the area of the 
new garden is 35 ft2.  It is almost 3 times as large as the 
original area.   
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