
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

8th Grade Math Third Quarter 

Unit 3: Linear Equations  
Topic B:  Equations in Two Variables and Their Graphs (Continued) 

This topic focuses on extending the understanding of ratios and proportions that was explored in Grades 6 and 7. Unit rates were explored in Grade 6 as the comparison of two 
different quantities with the second unit a unit of one, (unit rate). In Grade 7 unit rates were expanded to complex fractions and percents through solving multi-step problems such 
as: discounts, interest, taxes, tips, and percent of increase or decrease. Proportional relationships were applied in scale drawings, and students should have developed an informal 
understanding that the steepness of the graph is the slope or unit rate.   
 
It is in Topic B that students begin to investigate the shape of a graph of a linear equation.  Students predict that the graph of a linear equation is a line and select points on and off 
the line to verify their claim.  Also in this topic is the standard form of a linear equation, 𝑎𝑥 + 𝑏𝑦 = 𝑐, and when 𝑎,𝑏 ≠ 0, a non-vertical line is produced.  Further, when 𝑎 or 𝑏 = 0, 
then a vertical or horizontal line is produced.  
 
Students first encounter slope by interpreting the unit rate of a graph (8.EE.B.5).  Unit rates are addressed formally in graphical representations, algebraic equations, and geometry 
through similar triangles. By using coordinate grids and various sets of three similar triangles, students prove that the slopes of the corresponding sides are equal, thus making the 
unit rate of change equal. After proving with multiple sets of triangles, students generalize the slope to y = mx for a line through the origin and y = mx + b for a line through the 
vertical axis at b (8.EE.B.6).   Students use the slope-intercept form of the line to write equations given certain characteristics of the line.  The equation of a line provides a natural 
transition into the idea of a function explored in the next two units. 

Big Idea: 
• Unit rates can be explained in graphical representation, algebraic equations, and in geometry through similar triangles. 
• Linear relationships are used to solve real world problems. 
• Changes in varying quantities are often related by patterns which can be used to predict outcomes and solve problems. 

Essential 
Questions: 

• Why is one variable dependent upon the other in relationships? 
• What makes a solution strategy both efficient and effective? 
• How can linear relationships be modeled and used in real-life situations? 
• Why are the graphs of linear equations lines? 

Vocabulary unit rate, proportional relationships, slope, vertical, horizontal, similar triangles, y-intercept, rate of change, linear equation, standard form, slope-intercept 
form 

Grade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

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

Explanation: 
Triangles are similar when there is a constant rate of proportionality 
between them.  Using a graph, students construct triangles between 

Eureka Math: 
Module 4 Lessons 20-23 
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equations. 

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

8.MP.2. Reason abstractly and quantitatively. 
8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.7. Look for and make use of structure. 
8.MP.8. Look for and express regularity in repeated 
reasoning. 

two points on a line and compare the sides to understand that the 
slope (ratio of rise to run) is the same between any two points on a 
line.  This is illustrated below. 

                             
 
The triangle between A and B has a vertical height of 2 and a horizontal 
length of 3. The triangle between B and C has a vertical height of 4 and 
a horizontal length of 6. The simplified ratio of the vertical height to 
the horizontal length of both triangles is 2 to 3, which also represents a 
slope of 2/3 for the line, indicating that the triangles are similar. 
 
Given an equation in slope-intercept form, students graph the line 
represented.  Students write equations in the form y = mx for lines 
going through the origin, recognizing that m represents the slope of 
the line.  Students also write equations in the form y = mx + b for 
lines not passing through the origin, recognizing that m represents 
the slope and b represents the y-intercept. 
 
The following is a link to a video that derives y = mx + b using similar 
triangles:  https://learnzillion.com/lessons/1473-derive-ymxb-using-
similar-triangles  
 
Examples: 
 

• Write an equation to represent the graph below.  Use the 
properties of equality to change the equation from slope-
intercept form to standard form. 

Big Ideas: 
Sections:  4.6,4.7 
 
Note:  Topic A was 
started at the end of 1st 
semester.  This semester 
begins by finishing 
8.EE.B.6 with having 
students write equations 
in slope-intercept form 
and standard form given 
characteristics of the line 
which prepares them for 
standard 8.F.B.4. 
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Add 3/2 x to both sides of the equation. 
 

3
2 𝑥 + 𝑦 = 0 

 
Multiply both sides of the equation by 2. 
 

3𝑥 + 2𝑦 = 0 
 

• Write an equation to represent the graph below. 
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• A line goes through the point (8,3) and has slope m=4.  Write 

an equation that represents the line. 
 
Solution: 
3 = 4(8) + b 
3 = 32 + b 
B = -29 
 
The equation of the line is y = 4x – 29. 

 
• Triangle ABC is made up of line segments formed from the 

intersection of lines LAB, LBC, and LAC.  Write the equations that 
represent the lines that make up the triangle. 

 
 

Solution: 
A = (-3,-3), B = (3,2), C = (5, -2) 
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8th Grade Math Third Quarter 

Unit 3: Linear Equations  
Topic C:  Systems of Linear Equations 

Simultaneous equations and their solutions are the focus of Topic C.  Students begin by comparing the constant speed of two individuals to determine which has 
greater speed.  Students graph simultaneous linear equations to find the point of intersection and then verify that the point of intersection is in fact a solution to 
each equation in the system (8.EE.C.8a).  To motivate the need to solve systems algebraically, students graph systems of linear equations whose solutions do not 
have integer coordinates.  Students use an estimation of the solution from the graph to verify their algebraic solution is correct.  Students learn to solve systems of 
linear equations by substitution and elimination (8.EE.C.8b).  Students understand that a system can have a unique solution, no solution, or infinitely many 
solutions, as they did with linear equations in one variable.  Finally, students apply their knowledge of systems to solve problems in real-world contexts (8.EE.C.8c).  

Big Idea: 
• The solution to a system of two linear equations in two variables is an ordered pair that satisfies both equations. 
• Linear equations are used simultaneously to solve real-world contexts. 

Essential 
Questions: 

• What makes a solution strategy both efficient and effective? 
• How is it determined if multiple solutions to an equation are valid? 
• How does the context of the problem affect the reasonableness of a solution? 
• Why can two equations be added together to get another true equation? 
• How can you determine if simultaneous equations have one unique solution, infinitely many solutions or no solutions? 

Vocabulary Simultaneous equations, system of linear equations, substitution, intersect, parallel lines, coefficient, substitution, elimination 

Grade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 EE 8 C. Analyze and solve linear equations and 
pairs of simultaneous linear equations 
Analyze and solve pairs of simultaneous linear 
equations. 

a. Understand that solutions to a system of two 
linear equations in two variables correspond to 
points of intersection of their graphs, because 
points of intersection satisfy both equations 
simultaneously. 

Explanation: 
Students graph a system of two linear equations, recognizing that the 
ordered pair for the point of intersection is the x-value that will 
generate the given y-value for both equations.  Students recognize that 
graphed lines with one point of intersection (different slopes) will have 
one solution, parallel lines (same slope, different y-intercepts) have no 
solutions, and lines that are the same (same slope, same y-intercept) 
will have infinitely many solutions. 
 
By making connections between algebraic and graphical solutions and 

Eureka Math: 
Module 4 Lessons 24-30 
 
Big Ideas: 
Sections:  5.1-5.4, 
Extension 5.4 
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b. Solve systems of two linear equations in two 
variables algebraically, and estimate solutions 
by graphing the equations. Solve simple cases 
by inspection. For example, 3x + 2y = 5 and 3x 
+ 2y = 6 have no solution because 3x + 2y 
cannot simultaneously be 5 and 6. 

c. Solve real-world and mathematical problems 
leading to two linear equations in two 
variables. For example, given coordinates for 
two pairs of points, determine whether the line 
through the first pair of points intersects the 
line through the second pair. 

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

the context of the system of linear equations, students are able to 
make sense of their solutions. Students need opportunities to work 
with equations and context that include whole number and/or 
decimals/fractions. Students define variables and create a system of 
linear equations in two variables 
 
Given two equations in slope-intercept form (Example 1) or one 
equation in standard form and one equation in slope-intercept form, 
students use substitution to solve the system. 
 
Students’ perseverance in solving real-world problems with systems of 
equations requires that they work with various solution methods and 
learn to discern when each method is most appropriate (MP.1). 
Writing and solving systems 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: 
 

• Plant A and Plant B are on different watering schedules. This 
affects their rate of growth. Compare the growth of the two 
plants to determine when their heights will be the same. 

 
Solution: 
Let W = number of weeks 
Let H = height of the plant after W weeks 

 

 
• Based on the coordinates from the table, graph lines to 

represent each plant. 
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Solution: 

                                 
 

• Write an equation that represents the growth rate of Plant A 
and Plant B. 

 
Solution:           Plant A   H = 2W + 4 

                            Plant B   H = 4W + 2 
 

• At which week will the plants have the same height? 
Solution: 

    
 

After one week, the height of Plant A and Plant B are both 6 
inches. 

                                   
 

• Victor is half as old as Maria.  The sum of their ages is 54.  How 
old is Victor? 
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If Maria is 36, then substitute 36 into v + m = 54 to find 
Victor’s age of 18. 

 
 

For many real world contexts, equations may be written in 
standard form.  Students may generate ordered pairs 
recognizing that the values of the ordered pairs would be 
solutions for the equation.  For example, in the equation 
above, students could make a list of the possible ages of 
Victor and Maria that would add to 54.  The graph of these 
ordered pairs would be a line with all the possible ages for 
Victor and Maria. 

 

                              
• Solve the following linear system by graphing on a coordinate 

plane. 

                                   
Solution: 
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The solution of the system is (4,-1) 
 

• Write a system of equations that has no solution. 
 
Solution:  answers will vary 

 
• Does the system of linear equations shown below have a 

solution?  Explain. 

                                  
Solution: 
No, this system does not have a solution.  The slope of both 
equations is -4.  Since the slopes are the same but the lines 
are distinct (different y-intercepts), these equations will graph 
as parallel lines.  Parallel lines never intersect, which means 
this system has no solution. 
 

• Solve the following system algebraically. 
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Solution:  Methods of solving the system will vary.  The 

solution is  �−41
6

, −55
6
�. 
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8th Grade Math Third Quarter 

Unit 4: Examples of Functions from Geometry (4 weeks) 
Topic A:  Functions 

In Topic A of Unit 4, students learn the concept of a function and why functions are necessary for describing geometric concepts and occurrences in everyday life.  The module 
begins by explaining the important role functions play in making predictions. Once we explain the concept of a function, we then provide a formal definition of function.  A function 
is defined as an assignment to each input, exactly one output (8.F.A.1).  Students learn that the assignment of some functions can be described by a mathematical rule or formula.  
With the concept and definition firmly in place, students begin to work with functions in real-world contexts. Next, students consider functions of discrete and continuous rates and 
understand the difference between the two.   
 
Students apply their knowledge of linear equations and their graphs from Unit 3 (8.EE.B.5, 8.EE.B.6) to graphs of linear functions.  Students know that the definition of a graph of a 
function is the set of ordered pairs consisting of an input and the corresponding output (8.F.A.1).  Students relate a function to an input-output machine:  a number or piece of data 
goes into the machine, known as the input, and a number or piece of data comes out of the machine, known as the output.  In Unit 4, students inspect the rate of change of linear 
functions and conclude that the rate of change is the slope of the graph of a line.  They learn to interpret the equation 𝑦 = 𝑚𝑥 + 𝑏 (8.EE.B.6) as defining a linear function whose 
graph is a line (8.F.A.3).  Students will also gain some experience with non-linear functions, specifically by compiling and graphing a set of ordered pairs, and then by identifying the 
graph as something other than a straight line. 
 
Once students understand the graph of a function, they begin comparing two functions represented in different ways (8.EE.C.8), similar to comparing proportional relationships in 
Unit 3.  For example, students are presented with the graph of a function and a table of values that represent a function, and are then asked to determine which function has the 
greater rate of change (8.F.A.2).  Students are also presented with functions in the form of an algebraic equation or written description.  In each case, students examine the average 
rate of change and know that the one with the greater rate of change must overtake the other at some point.   

Big Idea: 

• Linear functions may be used to represent and generalize real situations. 
• Relationships can be described and generalizations made for mathematical situations that repeat in a predictable way. These generalizations can then 

be represented in a variety of forms including tables, graphs, equations, and in words. 
• Relations can be used to assign members of one set to members of another set.  A function, a specific type of relation, assigns each member of one 

set to a unique number of another set.  
• Linear functions are graphically represented by a non-vertical line and have a constant rate of change. 

Essential 
Questions: 

• What defines a function and how can it be represented? 
• What makes a function linear? 
• How can linear relationships be modeled and used in real-life situations? 

Vocabulary function, graph of a function, domain, range, linear function, nonlinear function, vertical line test, constant rate of change, increasing, 
decreasing, discrete, continuous 
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Grade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 F 1 A. Define, evaluate, and compare functions 

Understand that a function is a rule that assigns to each 
input exactly one output. The graph of a function is the 
set of ordered pairs consisting of an input and the 
corresponding output. (Function notation is not 
required in Grade 8.) 

8.MP.2. Reason abstractly and quantitatively. 
8.MP.6. Attend to precision. 

Explanation: 
Students understand rules that take x as input and gives y as output is 
a function. Functions occur when there is exactly one y-value 
associated with any x-value. Using y to represent the output we can 
represent this function with the equations y = x2 + 5x + 4. Students are 
not expected to use the function notation f(x) at this level. 
 
Students identify functions from equations, graphs, and tables/ordered 
pairs. 
 
Graphs 
Students recognize graphs such as the one below is a function using 
the vertical line test, showing that each x-value has only one y-value; 

                                         
whereas, graphs such as the following are not functions since there are 
2 y-values for multiple x-value. 

                                         
 
Note: Students should be ableto explain why the vertical line 

Eureka Math: 
Module 5 Lessons 1-8 
 
Big Ideas: 
Sections:  6.1-6.4 
 

6/15/2014     Page 14 of 29 
 



tests works.  An acceptable justification for why a graph 
represents an linear function would NOT be “because is passes 
the vertical line test”. 
 
Tables or Ordered Pairs 
Students read tables or look at a set of ordered pairs to determine 
functions and identify equations where there is only one output (y-
value) for each input (x-value). 
 

 
 
Equations 
Students recognize equations such as y = x or y = x2 + 3x + 4 as 
functions; whereas, equations such as x2 + y2 = 25 are not functions. 
 
The rule that takes x as input and gives x2+5x+4 as output is a function. 
Using y to stand for the output we can represent this function with the 
equation y = x2+5x+4, and the graph of the equation is the graph of the 
function. Students are not yet expected use function notation such as 
f(x) = x2+5x+4. 
 
Examples: 

• Betty’s Bakery makes cookies in different sizes measured by 
the diameter of the cookie in inches.  Curious about the 
quality of their cookies, Betty and her assistant randomly 
chose cookies of different sizes and counted the number of 
chocolate chips in each cookie.  The graph below shows the 
size of each cookie and the number of chocolate chips it 
contains. 
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o Complete a table to represent the data.   
o Does the situation represent a function?  Justify your 

answer. 
 
 

 
 

Solution:  Students should fill out a table.  The situation does 
not represent a function because each input does not map to 
only one output. 

 
• Kevin is across town at Marley’s Drug Store.  The mapping 

below relates the number of pennies he puts into the machine 
and how many gumballs he gets out.  Make a table and graph 
of the data.  Is this relation a function? 

                        
Solution: 
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This relation is not a function because when two pennies are 
put into the gumball machine 2 outputs occur (3 gumballs and 
4 gumballs) 

8 F 2 A. Define, evaluate, and compare functions 

Compare properties of two functions each represented 
in a different way (algebraically, graphically, 
numerically in tables, or by verbal descriptions). For 
example, given a linear function represented by a table 
of values and a linear function represented by an 
algebraic expression, determine which function has the 
greater rate of change. 

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

Explanation: 
Students compare two functions from different representations. 
 
Note:  Functions expressed as an equation could be in standard form.  
However, the intent is not to change from standard form to slope-
intercept form but to use the standard form to generate ordered pairs.  
Substituting a zero (0) for x and y will generate two ordered pairs.  
From these ordered pairs, the slope could be determined. 
 
For example, 

 
 
Using (0, 2) and (3, 0) students could find the slope and make 
comparisons with another function. 
 
Examples: 

• Compare the following functions to determine which has the 
greater rate of change. 

 

                        

Eureka Math: 
Module 5 Lessons 1-8 
 
Big Ideas: 
Sections:  6.1-6.4 
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Solution:   
The rate of change for function 1 is 2; the rate of change for 
function 2 is 3.  Function 2 has the greater rate of change. 

 
• Compare the two linear functions listed below and determine 

which has a negative slope. 
 

Function 1:  Gift Card 
Samantha starts with $20 on a gift card for the bookstore. She 
spends $3.50 per week to buy a magazine. Let y be the 
amount remaining as a function of the number of weeks, x. 

 

                                        
 

Function 2:  Calculator rental 
The school bookstore rents graphing calculators for $5 per 
month. It also collects a non-refundable fee of $10.00 for the 
school year. Write the rule for the total cost (c) of renting a 
calculator as a function of the number of months (m).   

 
• Solution:   

The rule for Function 2 is c = 10 + 5m 
 
Function 1 is an example of a function whose graph has a 
negative slope.  Both functions have a positive starting 
amount; however, in function 1, the amount decreases 3.50 
each week, while in function 2, the amount increases 5.00 
each month. 

 
•  
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8 F 3 A. Define, evaluate, and compare functions 

Interpret the equation y = mx + b as defining a linear 
function, whose graph is a straight line; give examples 
of functions that are not linear. For example, the 
function A = s2 giving the area of a square as a function 
of its side length is not linear because its graph contains 
the points (1,1), (2,4) and (3,9), which are not on a 
straight line. 

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: 
Students understand that linear functions have a constant rate of 
change between any two points.  Students use equations, graphs and 
tables to categorize functions as linear or non-linear. 
 
Examples: 
 

• Determine if the functions listed below are linear or non-
linear.  Explain your reasoning. 

                                

Eureka Math: 
Module 5 Lessons 1-8 
 
Big Ideas: 
Sections:  6.1-6.4 
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Solution: 
1.   Non-linear; there is not a constant rate of change 
2.   Linear; there is a constant rate of change 
3.   Non-linear; there is not a constant rate of change 
4.   Non-linear; there is not a constant rate of change 
5.   Non-linear; the graph curves indicating the rate of change 
is not constant. 
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8th Grade Math Third Quarter 

Unit 4: Examples of Functions from Geometry  
Topic B:  Volume 

In Topic B, students apply their knowledge of volume from previous grade levels (5.MD.C.3, 5.MD.C.5) to the learning of the volume formulas for cones, cylinders, and spheres 
(8.G.C.9).  First, students are reminded of what they already know about volume, that volume is always a positive number that describes the hollowed out portion of a solid figure 
that can be filled with water.  Next, students use what they learned about the area of circles (7.G.B.4) to determine the volume formulas of cones and cylinders.  In each case, 
physical models will be used to explain the formulas, first with a cylinder seen as a stack of circular disks that provide the height of the cylinder.  Students consider the total area of 
the disks in three dimensions understanding it as volume of a cylinder.  Next, students make predictions about the volume of a cone that has the same dimensions as a cylinder.  A 
demonstration shows students that the volume of a cone is one-third the volume of a cylinder with the same dimension.  Next, students compare the volume of a sphere to its 
circumscribing cylinder (i.e., the cylinder of dimensions that touches the sphere at points, but does not cut off any part of it).  Students learn that the formula for the volume of a 
sphere is two-thirds the volume of the cylinder that fits tightly around it.  Students extend what they learned in Grade 7 (7.G.B.6) about how to solve real-world and mathematical 
problems related to volume from simple solids to include problems that require the formulas for cones, cylinders, and spheres.  The Pythagorean Theorem is revisited in this unit as 
students solve real-world problems pertaining to solids. 

Big Idea: 
• Functions are used to represent volumes of solids. 
• Three-dimensional objects with curved surfaces can be described, classified, and analyzed by their attributes. These attributes are useful in solving 

problems involving or modeled by these objects. 

Essential 
Questions: 

• How do we determine the volume of objects with curved surfaces? 
• What attributes of three-dimensional objects are important to be able to measure and quantify?  Why? 

Vocabulary volume, cylinder, cone, sphere 

Grade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 G 7 B. Understand and apply the Pythagorean 
Theorem 

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

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

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

• Find the length of d in the figure to the right if a = 8 in., b = 3 
in. and c = 4in. 

Eureka Math: 
Module 7 Lesson 19-22 
 
Big Ideas: 
Sections:  7.3, 7.5 
 

6/15/2014     Page 21 of 29 
 



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. 

 
Solution: 
First find the distance of the hypotenuse of the triangle 
formed with legs a and b. 

                                     

                                          
 

The √73 is the length of the base of a triangle with c as the 
other leg and d is the hypotenuse.  To find the length of d: 
 

                                                
 

• What is the volume of the cone shown below? 
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Solution: 

                 
• What is the volume of the sphere shown below? 

 

                      
Solution: 
Let r represent the radius of the sphere.   
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The volume of the sphere is approximately 11847.69 cm3. 
  

8 G 9 C. Solve real-world and mathematical problems 
involving volume of cylinders, cones, and spheres 

Know the formulas for the volumes of cones, cylinders, 
and spheres and use them to solve real-world and 
mathematical problems. 

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

Explanation: 
“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 (volume) and the figure.  
This understanding should be for all students. 
 
Students build on understandings of circles and volume from 7th grade 
to find the volume of cylinders, finding the area of the base 𝜋𝑟2 and 
multiplying by the number of layers (the height). 

 
 
To motivate the formula of the volume of a cone, use cylinders and 
cones with the same base and height.  Fill he cone with rice or water 
and pour into the cylinder.  Students will discover/experience that 3 
cones full are needed to fill the cylinder.  This non-mathematical 
derivation of the formula for the volume of a cone, V = 1/3πr2h, will 
help most students remember the formula. 
Students understand that the volume of a cylinder is 3 times the 
volume of a cone having the same base area and height or that the 
volume of a cone is 1/3 the volume of a cylinder having the same base 
area and height. 
 

                    
 
A sphere can be enclosed with a cylinder, which has the same radius 
and height of the sphere (Note:  the height of the cylinder is twice the 
radius of the sphere)                                             

Eureka Math: 
Module 5 Lesson 9-11 
Module 7 Lesson 19-22 
 
Big Ideas: 
Sections:  7.3, 7.5 
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If the sphere is flattened, it will fill 2/3 of the cylinder.  Based on this 
model, students understand that the volume of a sphere is 2/3 the 
volume of a cylinder with the same radius and height.  The height of 
the cylinder is the same as the diameter of the sphere or 2𝑟.  Using this 
information, the formula for the volume of the sphere can be derived 
in the following way: 
 

 
 
A video that illustrates the volume of a sphere can be found at: 
http://www.youtube.com/watch?v=aLyQddyY8ik 
 
Students should experience many types of real-world applications 
using these formulas.  They should be expected to explain and justify 
their solutions. 
 
Examples: 
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http://www.youtube.com/watch?v=aLyQddyY8ik


• James wanted to plant pansies in his new planter. He 
wondered how much potting soil he should buy to fill it. Use 
the measurements in the diagram below to determine the 
planter’s volume. 

 

 
 

• How much yogurt is needed to fill the cone below? Express 
your answers in terms of Pi. 
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• Approximately, how much air would be needed to fill a soccer 
ball with a radius of 14 cm? 

                     
• Which of the two figures below has the greater volume?  

Justify your answer. 
 

 
The volume of the cone is 
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The volume of the sphere is  

 
 
The volume of the sphere is larger than the volume of the 
cone. 
 

• Find the volume of the truncated cone. 
 

 
 

Solution: 
Let x represent the height of the small cone that was 
removed.  Setting up a proportion yields: 
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Subtracting the volume of the small cone from the volume of 
the large cone: 
 

                    
The difference of these volumes gives the volume of the 
truncated cone which is 336π cm3. 
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