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Module 1 Topic 4 Lesson 1

Depth, Width, and Legnth



MATERIALS
Scissors

Lesson Overview
In this lesson, students are introduced to geometric solids. Students will investigate various 
figures and sort them based on the definition of a polygon or a polyhedron. The intent of 
this lesson is for students to determine the volume of a right rectangular prism with fractional 
edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths. In 
addition, they will review and practice decimal multiplication by calculating volumes of right 
rectangular prisms.

Grade 6  
Expressions, Equations, and Relationships
(8) The student applies mathematical process standards to use geometry to represent
relationships and solve problems. The student is expected to:
   (C) write equations that represent problems related to the area of rectangles, 

parallelograms, trapezoids, and triangles and volume of right rectangular prisms where 
dimensions are positive rational numbers.

  (D) determine solutions for problems involving the area of rectangles, parallelograms, 
trapezoids, and triangles and volume of right rectangular prisms where dimensions are 
positive rational numbers.

ELPS
1.A, 1.C, 1.D, 1.F, 2.C, 2.D, 2.G, 2.H, 2. I, 3.A, 3.B, 3.C, 3.D, 3.E, 3.J, 4.A, 4.B, 4.C, 4.D, 4.F,  
4.K, 5.E, 5.G

Essential Ideas
• A polygon is a closed figure formed by three or more line segments.
• A polyhedron is a three-dimensional figure that has polygons as faces.
• A regular polyhedron is a three-dimensional solid that has congruent regular polygons as 

faces and has congruent angles between all faces.
• A cube is a regular polyhedron whose six faces are congruent squares.
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• A unit cube is a cube that is one unit in length, one unit in width, and one unit in height.
• Volume is the amount of space occupied by an object.
• The formula for the volume of a cube is  V 5 lwh , where l is the length, w is the width and 

h is the height, or  V 5 Bh , where B is the area of the base and h is the height.
• When multiplying decimals, the number of decimal places in the product is equal to the 

sum of the decimal places in the factors.
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Lesson Structure and Pacing: 2 Days

Day 1

Engage
Getting Started: Common Figures
Students analyze and sort various figures to develop an understanding of the 
characteristics of shapes.

Develop
Activity 1.1: Name that Figure
Students investigate cubes and other right rectangular prisms as polyhedra and explore 
parts of polyhedra, such as faces, edges, and vertices. Students also identify real-world 
objects that can be represented with right rectangular prisms.

Day 2
Activity 1.2: Volume of Rectangular Prisms
Students calculate the volumes of cubes with fractional edge lengths. They investigate how 
to pack a rectangular prism with fractional edge lengths using cubes of the appropriate 
unit fraction edge length. Students explore how changing the dimensions of the interior 
cubes does not change the volume. 
Activity 1.3: Volume Formulas
 Students recall the formula for the volume of a right rectangular prism and apply 
the formula to solve problems involving rectangular prisms with positive rational 
number dimensions. In this activity students review the rules and strategies for 
multiplying decimals. 

Demonstrate
Talk the Talk: Fractionally Full
Students calculate the volume of a right rectangular prism by packing it with unit cubes 
of the appropriate unit fraction edge length. They will solve real world problems involving 
volume with fractional and decimal edge lengths.
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Getting Started: Name that Figure

Facilitation Notes
In this activity, students analyze and sort various figures to develop 
an understanding of the characteristics of shapes. This activity 
is designed to get students thinking about the attributes shared 
among figures.

Have students complete this activity with a partner. Then share the 
groupings as a class. Allow students to sort the figures any way 
that makes sense to them as long as they can state their reasoning. 
Vocabulary will be introduced in the first activity and students will 
reuse these figures. As students share their groupings listen for the 
vocabulary they are using.

Possible groupings
• Two-dimensional figures and three-dimensional solids
• Figures that do or do not contain dashed line segments
• Figures that do or do not contain sides
• Figures that are rectangular prisms or cones or pyramids
• Figures that are or are not polygons
• Figures that are open or closed

Differentiation strategies
To scaffold support for students,

• Explain why dashed lines are used in some of the figures.
• Provide 3-dimensional models for the 3-dimensional figures.

Questions to ask
• How can you determine if a figure with no measurement 

labels is a square or a rectangle?
• Does this figure have a name?
• What is the name of this figure?
• What do the dashed line segments represent in Figures 3 and 7?
• Dashed line segments might have appeared in which 

other figures?
• How many sides are there in Figures 2, 3, and 8?

Summary
There are many ways to describe figures. A common language 
is important when studying mathematics and describing 
geometric figures.

ENGAGE
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Activity 1.1
Name that Figure 

Facilitation Notes
In this activity, students investigate cubes and other right rectangular 
prisms as polyhedra and explore parts of polyhedra, such as faces, 
edges, and vertices. In this activity students will also identify real-
world objects that can be represented with right rectangular prisms.

Ask a student to read the definitions and discuss as a class. Allow 
students to work in pairs or groups to sort the figures from the 
Getting Started into three groups: Polygons, Polyhedrons, or 
Neither. Discuss their responses to Question 1 as a class.

Questions to ask
• Explain why each figure is a polygon.
• What is the fewest number of line segments that a polygon 

can have? What is the greatest number of line segments that a 
polygon can have?

• Explain why each figure is a polyhedron.
• Describe the faces of each polyhedron.
• How many faces does each polyhedron have? Can you see all 

the faces from the diagram?
• What is the fewest number of faces that a polyhedron can 

have? What is the greatest number of faces that a polyhedron 
can have?

• Explain why some figures do not fit either definition.
Differentiation strategies

• To scaffold support for students, provide 3-dimensional 
models and use them to help explain the definitions.

As an extension to the activity, 
• Provide other examples and non-examples, such as an oblique 

rectangular prism, a triangular prism, a cylinder and cone. Ask 
students why they do or do not fit the definitions addressed in 
this lesson.

• Have students investigate the relationship among vertices, 
edges and faces of polyhedron, and then check their findings 
by researching Euler’s formula  V 2 E 1 F 5 2 .

Misconceptions
Limited student experiences may lead students to believe that 
all prisms look like those that refract light (with two triangles that 
must be on the sides) and that all pyramids have square bases like 
those in Egypt. Contradict their misconceptions with discussion 
and examples.

DEVELOP
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Ask a student to read the descriptions for each polyhedron shown. 
Additional vocabulary is introduced. Students will be representing 
three-dimensional shapes using nets made up of rectangles and 
triangles later in this topic. Answer Questions 2 through 7 as a class. 

Questions to ask
• What are congruent parallel faces?
• Is it possible to draw a cube or rectangular prism such that all 

faces are visible?
• Is there an alternate method for drawing a right rectangular 

prism or cube? Sketch one.
• Locate and label the length, width, and height of each prism.
• Are there any times that items are referred to as cubes but 

aren’t really cubes by definition?
• Is an ice cube really a cube by definition?
• Are there any objects in this room that are shaped like right 

rectangular prisms?
• What other words have you used to describe a right 

rectangular prism?

Summary
When describing and grouping geometric shapes, figures, 
and solids, a common mathematical vocabulary is necessary. 
Distinguishing between polygons and polyhedra introduces the unit 
cube which sets the stage for determining volume.

Activity 1.2
Volume of Rectangular Prisms 

Facilitation Notes
In this activity, students calculate the volumes of cubes with 
fractional edge lengths. They investigate how to pack a rectangular 
prism with fractional edge lengths using cubes of the appropriate 
unit fraction edge length. Students explore how changing the 
dimensions of the interior cubes does not change the volume.

Ask a student to read the introduction and then discuss the formula 
for the volume of a cube. Have students work with a partner to 
answer Questions 1 and 2.

Questions to ask 
• What is the unit of measure used to describe the volume of 

the cube?

6   •   TOPIC 4: Decimals and Volume
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• What is the relationship between the unit of measure of a side 
length and the unit of measure of the volume of the solid?

• What are the rules for multiplying fractions?
• What are the rules for multiplying mixed numbers?
• If you are given the volume of a cube, how are the 

dimensions determined?

Have students read through the Worked Example on their own and 
then discuss.

Questions to ask
• What is a unit fraction?
• How do you determine the LCM of two or more numbers?
• What is the rule for dividing fractions by fractions?
• How many    1 __ 2    inch cubes would fit into the right 

rectangular prism?
• If the dimensions of the right rectangular prism did not 

change, would the volume change?
Differentiation strategies
To scaffold support for students,

• Provide a point of reference by physically packing a prism 
with cubes.

• Draw a rectangular prism on graph paper to help visualize 
fractional side lengths.

Answer Question 3 as a class. Then have students use the method 
from the Worked Example to answer Question 4 with their partner.
Questions to ask

• What is the volume of a cube with a    1 __ 8    inch width?
• How many    1 __ 8    inch cubes would fit into the right 

rectangular prism?
• What unit fraction did you use? Why?
• How many cubes of that unit fraction could you pack into the 

rectangular prism?
• What was the volume of each?
• When you use the volume formula, did you get the 

same answer?
• If you choose a different unit fraction to use, would that 

change the volume of the rectangular prism?
Differentiation strategies
To scaffold support for students,

• Have them concentrate on solving only part (a).
• Provide a template of the Worked Example with a third column 

for students to show their work for the current problem.

LESSON 1: Depth, Width, and Length   •   7
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To extend the activity, ask:
• How does the volume of a cube change if you double the 

side length?
• How does the volume of a cube change if you reduce the side 

length by one-half?

Summary
Unit cubes with fractional side lengths can be used to determine the 
volume of right rectangular prisms with fractional side lengths.

Activity 1.3
Volume Formulas 

Facilitation Notes
In this activity, students recall the formula for the volume of a right 
rectangular prism and apply the formula to solve problems involving 
rectangular prisms with positive rational number dimensions. 
Students review the rules and strategies for multiplying decimals.

Ask a student to read aloud the introduction about the formula 
used to determine the volume of a rectangular prism. Discuss as 
a class the worked example for multiplying decimals. Estimating 
gives students a rough idea of what an answer should be, so it 
does not have to be precise. This activity provides students with an 
opportunity to gain fluency in multiplying decimals. Have students 
complete the questions without a calculator.

Questions to ask about the right rectangular prism
• What unit of measurement describes length, width, and height?
• What unit of measurement describes the area of the base, B?
• What unit of measurement describes the volume?

Differentiation strategies
To scaffold support for students,

• Use a stack of paper to demonstrate the formula  V 5 Bh .
• Use a milk crate to help students visualize a cubic foot.
• Address the concept of base, and the fact that in a 

rectangular prism, the base can be any of the 3 parallel faces.
To extend the activity,

• Provide models of prisms other than those with 
rectangular bases.

8   •   TOPIC 4: Decimals and Volume
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Talk the Talk: Fractionally Full

Facilitation Notes
In this activity, students calculate the volume of a right rectangular 
prism by packing it with unit cubes of the appropriate unit fraction 
edge length. They solve real world problems involving volume with 
fractional and decimal edge lengths.

DEMONSTRATE

• Have students calculate the volume of prisms with triangular 
or trapezoidal bases.

• Have students extend the volume formula for use 
with cylinders.

Questions to ask about the Worked Example
• Is there only one correct way to estimate?
• How does multiplying decimals compare to multiplying 

whole numbers?
• What is the rule used to place the decimal in the appropriate 

place in the product of two factors?
• Does the rule work for the product of any two factors?
• If estimation is used first before computing the product of 

two decimals, will you need to use that rule?

Discuss and complete Question 1 as a class. 

Have students work in a pair or in groups to complete Questions 2 
through 5. Discuss responses as a class.
Questions to ask 

• How did you determine where to place the decimal point in 
the answer?

• What is the rule used to place the decimal in the appropriate 
place in the product of two factors?

• Does the rule work for the product of any two factors?

Summary 
When multiplying decimals, the number of decimal places in the 
product is equal to the sum of the decimal places in the factors. 
Right rectangular prisms with equal dimensions have equal volumes. 
Estimating before calculating reduces mathematical errors.
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Have students complete Questions 1 through 4 and then discuss 
as a class.

Questions to ask for Question 1
• Which unit fraction was used to determine the volume?
• How did you determine which unit fraction to use?
• How many    1 __ 8    inch cubes fit in the right rectangular prism?
• What is the volume of the right rectangular prism?
• Verify the volume of the right rectangular prism by multiplying 

the length times the width times the height.
Questions to ask for Question 2

• What is the volume of the cubic boxes in which Haley 
packages her earrings?

• How many inches are equivalent to    1 __ 6    of a foot?    1 __ 3    of a foot?
• How did you determine how many cubic boxes will fit into the 

shipping box?
Questions to ask for Question 3

• What are the dimensions of the floor of the closet?
• Does this situation require you to determine area or volume?
• How was the amount of carpeting determined?
• What unit of measure was used to determine the area of 

the floor?
• Will the    1 __ 2    foot cubic boxes fill the storage closet?

Questions to ask for Question 4
• What is the difference between estimating the volume and 

determining the volume?
• How did you estimate the volume for part (a)?
• How did you estimate the volume for part (b)?

Summary 
The formula  V 5 Bh  is used to calculate the volume of any prism, 
where B represents the area of the base of the prism and h 
represents the height. Volume is estimated before it is calculated.

10   •   TOPIC 4: Decimals and Volume
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LEARNING GOALS
• Determine the volume of right rectangular prisms 

with fractional edge lengths using unit cubes with unit 
fractional dimensions.

• Connect the volume formulas  V 5 lwh  and  V 5 Bh  with a 
unit-cube model of volume for rectangular prisms.

• Apply the formulas  V 5 lwh  and  V 5 Bh  to determine 
volumes in real-world problems.

• Fluently add, subtract, and multiply multi-digit decimals 
using the standard algorithms.

KEY TERMS

You know about three-dimensional figures such as cubes and other rectangular prisms. You 
also know how to operate with positive rational numbers. How can you use what you know 
to calculate measurements of any rectangular prism, even one with fractional edge lengths?

WARM UP
Determine the least 
common multiple of the 
numbers in each pair.

1. 2, 10

2. 3, 8

3. 6, 14

4. 10, 15

Depth, 
Width, and 
Length
Deepening Understanding of Volume

1

• point
• line segment
• polygon
• geometric solid
• polyhedron
• face

• edge
• vertex
• right rectangular prism
• cube
• pyramid
• volume 
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Warm Up Answers
1. 10

2. 24

3. 42

4. 30
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Common Figures

Cut out the cards found at the end of the lesson. Sort the figures into 
two or more groups. Name each category and be prepared to share 
your reasoning.

Getting Started
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AccG6_M01_T04_L01_TIG.indd   12 6/22/21   9:08 PM



Answers
1. Polygon; Each is a closed 

figure formed by three 
or more line segments.  
Figure 1 and Figure 6 

 Polyhedron; Each figure 
is a geometric solid 
made of polygons. 
Figure 2, Figure 3, 
Figure 8 

 Neither
 Figure 4; This figure 

is not made of line 
segments, so it is 
neither a polygon nor 
a polyhedron.

 Figure 5; This is not a 
closed figure, so it is 
neither a polygon nor 
a polyhedron.

 Figure 7; This geometric 
solid is not made of line 
segments or polygons, 
so it is neither a polygon 
nor a  polyhedron.

ELL Tip
There is a lot of potentially new vocabulary in this lesson. In the activity, students are only 
going to be asked to sort polyhedrons and polygons. However, this activity also involves 
the terms point, line segment, geometric solid, face, edge, and vertex. Create a handout 
that has all of the terms listed in one column, a blank cell for “definition” in the second, and 
a blank cell for “drawing” in the third. Have students read this page independently, then 
ask the class to fill out their charts with the definition and an example drawing. This graphic 
organizer will help ELL students keep this vocabulary straight.

LESSON 1: Depth, Width, and Length   •   3

It is important to speak a common language when studying mathematics.

A word you may have used in the past may actually have a more 
precise definition when dealing with mathematics. For example, 
the word point has many meanings outside of math. However, 
the mathematical definition of point is a location in space. A 
mathematical point has no size or shape, but it is often represented 
by using a dot and is named by a capital letter. A line segment is a 
portion of a line that includes two points and all the points between 
those two points. Knowing these definitions will help you learn the 
meanings of other geometric words.

Recall, a polygon is a closed figure formed by three or more line 
segments.

A geometric solid is a bounded three-dimensional geometric figure. 

A polyhedron is a three-dimensional solid figure that is made 
up of polygons. A face is one of the polygons that makes up a 
polyhedron. An edge is the intersection of two faces of a  
three-dimensional figure. The point where multiple edges meet is 
known as a vertex of a three-dimensional figure.

Let’s revisit the different figures you sorted.

1. Sort the figures into one of these three categories and 
explain your reasoning.

Name that Figure
ACTIVIT Y 

1.1

Poly means 
“many” and  
hedron means 
“face.” So, a 
polyhedron is a 
figure with  
many faces.

 Polygon           Polyhedron           Neither

AccG6_M01_T04_L01_Student_Lesson.indd   3 6/22/21   3:51 PM
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Answers
2.  Each of the faces are 

polygons. In Figure A, 
the faces are rectangles 
or possibly squares. In 
Figure B, the faces are 
squares. In Figure C, 
the faces are triangles, 
and the base is a 
rectangle.

3.  The congruent parallel 
faces are: front-back, 
left-right, and  
bottom-top.

4a. The front, top, and 
right faces of the cube 
are visible. The back, 
bottom, and left faces 
are not visible.

4b. The length, width, and 
height are all equal.

4c. A cube also has 3 
pairs of congruent 
parallel rectangular  
faces. Those faces 
are all squares, which 
are rectangles.

4   •   TOPIC 4: Decimals and Volume

Three polyhedra are shown.

face

face

face face

face

face

face

face
face

face

When you have 
more than 1 
vertex, you say 
“vertices.”

Figure CFigure BFigure A

Figure A is a right rectangular prism. A right rectangular prism is a 
polyhedron with three pairs of congruent and parallel rectangular faces. 

Figure B is an example of a cube, which is a special kind of right 
rectangular prism. A cube is a polyhedron that has congruent squares 
as faces.

Figure C is an example of a rectangular pyramid. A pyramid is a 
polyhedron with one base and the same number of triangular faces as 
there are sides of the base. 

2. Describe the different faces of each polyhedron.

3. Study the right rectangular prism. Identify the three pairs of 
congruent parallel faces.

4. Study the cube.

a. Describe the locations of the cube faces you can see and 
the locations of the faces you cannot see.

b. What do you know about the length, width, and height of 
the cube?

c. Describe how the cube is also an example of a right 
rectangular prism.

A unit cube is a cube 

whose sides are all  

1 unit long.

AccG6_M01_T04_L01_Student_Lesson.indd   4 6/22/21   3:51 PM
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Answers
5.    Both the cube and the 

other right rectangular 
prism have 6 faces, 12 
edges, and 8 vertices.

6.    The triangular pyramid 
only has 1 rectangular 
face. The others faces 
are triangles.

7.    Answers will vary.

Answers
1a.    729 ____ 1000    cubic centimeters

1b. 2   10 ___ 27    cubic centimeters

2.    The cube is 3 m long,  
3 m wide, and 3 m tall.

NOTES

LESSON 1: Depth, Width, and Length   •   5

5. Compare the numbers of faces, edges, and vertices of the cube 
and the other right rectangular prism. Write what you notice.

6. Study the rectangular pyramid. How do the faces of the 
rectangular pyramid differ from the faces of the  
rectangular prisms?

7. List examples in the real-world objects that are shaped like 
right rectangular prisms or pyramids. 

Volume of Rectangular  
Prisms

ACTIVIT Y 

1.2

Volume is the amount of space occupied by an object. The volume 
of an object is measured in cubic units.

The volume of a cube is calculated by multiplying the length times 
the width times the height. 

 Volume of a cube 5 l 3 w 3 h 

1. Calculate the volume of each cube with the given side length.

a.    9 ___ 10    centimeter b. 1    1 __ 3    centimeters

2. Suppose a cube has a volume of 27 cubic meters. What are 
the dimensions of the cube?

AccG6_M01_T04_L01_Student_Lesson.indd   5 6/22/21   3:51 PM
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WORKED EXAMPLE

To determine the volume of the right rectangular prism with dimensions 1   1 __ 2    3    1 __ 2    3    3 __ 4  ,  
you can fill the prism with cubes. However, the unit cubes that you may have used in 
elementary school will not work here. Instead, smaller unit cubes with fractional side 
lengths are required. 

Assign a unit fraction to the 
dimensions of each cube. Use the least 
common multiple (LCM) of the fraction 
denominators to determine the unit 
fraction.

 LCM(2, 4) 5 4 

So, each cube will measure  
   1 __ 4    in. 3    1 __ 4    in. 3    1 __ 4    in.

The volume of each unit cube is  
   1 ___ 64    cubic inches.

Determine the number of cubes 
needed to pack the prism in each 
dimension.

length width height

 1  1 __ 2   4   1 __ 4   5 6    1 __ 2   4   1 __ 4   5 2    3 __ 4   4   1 __ 4   5 3 

Determine the number of cubes that 
make up the right rectangular prism.

 6 3 2 3 3 5 36 

Multiply the number of cubes by the 
volume of each cube to determine the 
volume of the right rectangular prism.

 36 3   1 ___ 64   5   36 ___ 64   

               5    9 ___ 16   

The volume of the right rectangular prism is    9 ___ 16    cubic inches.

To determine the volume of a rectangular prism, you can also pack 
the prism with cubes. You may have done this in elementary school.

Consider the rectangular prism shown. What do you notice about the 
side lengths? Can you determine its volume by packing it with cubes? 

1    in.1
2

in.3
4

in.1
2

AccG6_M01_T04_L01_Student_Lesson.indd   6 6/22/21   3:51 PM
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Answers
3a. The number of cubes 

needed to pack the 
prism was determined 
by dividing each 
dimension (length, 
width, and height) by 
the side length of the 

unit cube,    1 __ 4   . These 
numbers were then 
multiplied.

3b. Volume does not 
change.Cubes with 
width    1 __ 8    in. have a 
volume of    1 ____ 512    cubic 
inches.

     3 __ 2    4    1 __ 8    5 12,    1 __ 2    4    1 __ 8    5 4,  

   3 __ 4    4    1 __ 8    5 6

  12 3 4 3 6 5 288

  288 3    1 ____ 512    cubic  

inches 5    9 ___ 16    cubic 
inches

4a. The length of    3 __ 4    in.  
can be packed with 

six    1 __ 8    -in. cubes. The 

width of    3 __ 8    in. can be 
packed with three  

   1 __ 8    -in. cubes. The height 

of    5 __ 2    in. can be packed 

with twenty    1 __ 8    -in. 

cubes. This gives  
6 3 3 3 20 5 360 
cubes, each with a 
volume of    1 ____ 512    cubic 

inches: 360 3    1 ____ 512    cubic 

inches 5    45 ___ 64    cubic 
inches.

4b. LCM(4, 3, 2) 5 12

  The unit fraction would 
be    1 ___ 12   . The volume of 
each unit cube would 
be    1 ____ 1728    cubic in.

NOTES

LESSON 1: Depth, Width, and Length   •   7

3. Interpret the Worked Example.

a. How was the number of cubes needed to pack the prism in 
each dimension determined?

b. Instead of cubes with a width of    1 __ 4    inch, suppose you used 
cubes each with a width of    1 __ 8    inch. How does this change the 
volume of the rectangular prism?

4. Use the method from the worked example to determine the 
volume of each rectangular prism.

a.   b. 1   3 __ 4    in. by 2   1 __ 3    in. by    1 __ 2    in.

2    in.1
2

in.3
4 in.3

8

AccG6_M01_T04_L01_Student_Lesson.indd   7 6/22/21   3:51 PM
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     7 __ 4    4    1 ___ 12    5 21,    7 __ 3    4    1 ___ 12    5 28,  

   1 __ 2    4    1 ___ 12    5 6

  21 3 28 3 6 5 3528

  3528 3    1 ____ 1728     cubic inches  

5    49 ___ 24    cubic inches
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You have calculated the volume of a rectangular prism using the 
formula  V 5 lwh , where V is the volume, l is the length, w is the width, 
and h is the height. You also know that the area of a rectangle can be 
calculated using the formula  A 5 l ? w . 

Consider the two formulas:

 V 5 l ? w ? h 
 A 5 l ? w 

If B is used to represent the area of the base of a rectangular prism, 
then you can rewrite the formula for area:  B 5 l ? w .

Now consider the two formulas:

 V 5 l ? w ? h 
  B 5 l ? w 

Using both of these formulas, you can rewrite the formula for the volume 
of a rectangular prism as  V 5 B ? h , where V represents the volume,  
B represents the area of the base, and h represents the height. 

In order to calculate the volume of various geometric solids you will 
need to perform multiplication. In this activity, you will calculate the 
volume of rectangular prisms with decimal side lengths. 

Consider the right rectangular prism shown.

10.1 m

32.64 m

7.3 m

Volume Formulas
ACTIVIT Y 

1.3

You can use the formula 

V 5 Bh to calculate the 

volume of any prism. 

However, the formula for 

calculating the value of 

B will change depending 

on the shape of the 

base.

It is good practice to 

estimate before you 

actually calculate. If 

you have an estimate, 

you can use it to 

decide whether your 

answer is correct. 
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18   •   TOPIC 4: Decimals and Volume

AccG6_M01_T04_L01_TIG.indd   18 6/22/21   9:08 PM



Answers
1. 2406.5472 cubic meters

LESSON 1: Depth, Width, and Length   •   9

WORKED EXAMPLE

The area of the base is 32.64 meters 3 7.3 meters.

He estimates his two numbers.

32.64 is close to 30 
7.3 is close to 7 
 30 3 7 5 210 

So he knows his product is close to 210, but larger since he rounded 
down. Next, he calculates the product of  32.64 3 7.3 .

 32.64 
3   7.3 
      9792 
  228480 
 238.272

Kenny knows the product will be close to but greater than 210, so 
he must place the decimal point after the 8. The area of the base of 
the rectangular prism is 238.272 square meters. 

To calculate the volume of the prism, first calculate the area of the 
base, B, by multiplying 32.64 meters by 7.3 meters. 

Kenny said, “I use estimation to help place the decimal point correctly 
in the product.”

1. Calculate the volume of the right rectangular prism.

Multiply 
decimals as 
you would with 
whole numbers. 
Then place the 
decimal point in 
the product.

AccG6_M01_T04_L01_Student_Lesson.indd   9 6/22/21   3:51 PM
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Answers
2a. 44.488 cubic ft

2b. 4.74 cubic cm

2c. 23.406 cubic m

3a. See below.

3b. The decimal point 
moves to the right 
when multiplying by 
a power of 10 that is 
greater than 1 (10, 100, 
1000, etc.). The decimal 
point moves to the left 
when multiplying by a 
power of 10 less than 1 
(0.1, 0.01, 0.001, etc.).

3a. Problem Product Problem Product Problem Product

32 3 100 3200 3.2 3 100 320 0.32 3 100 32
32 3 10 320 3.2 3 10 32 0.32 3 10 3.2
32 3 1 32 3.2 3 1 3.2 0.32 3 1 0.32

32 3 0.1 3.2 3.2 3 0.1 0.32 0.32 3 0.1 0.032
32 3 0.01 0.32 3.2 3 0.01 0.032 0.32 3 0.01 0.0032

32 3 0.001 0.032 3.2 3 0.001 0.0032 0.32 3 0.001 0.00032

2. Each number sentence represents the base, B, times height, 
h, of different rectangular prisms. Complete each number 
sentence by inserting a decimal point to show the correct 
volume. 

a.  53.6 sq. ft 3 0.83 ft 5 44488 cu. ft 

b.  7.9 sq. cm 3 0.6 cm 5 474 cu. cm 

c.  0.94 sq. m 3 24.9 m 5 23406 cu. m 

3. Casey thought that using a pattern would help her understand 
how to calculate the product in a decimal multiplication 
problem.

a. Complete the table.

Problem Product Problem Product Problem Product

 32 3 100  3.2 3 100  0.32 3 100 

 32 3 10  3.2 3 10  0.32 3 10 

 32 3 1  3.2 3 1  0.32 3 1 

 32 3 0.1  3.2 3 0.1  0.32 3 0.1 

 32 3 0.01  3.2 3 0.01  0.32 3 0.01 

 32 3 0.001  3.2 3 0.001  0.32 3 0.001 

b. Describe any patterns that you notice.

10   •   TOPIC 4: Decimals and Volume
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Answers
4a. 80.6 cubic cm   

4b. 8.06 cubic cm  

4c. 0.806 cubic cm  

4d. 0.806 cubic cm  

4e. 8.06 cubic cm  

4f. 0.0806 cubic cm  

4g. 0.00806 cubic cm  

4h. 0.0806 cubic cm

5a. The volume of the 
rectangular prisms can 
be the same when the 
relationship between 
the dimensions is the 
same, even if the values 
are different. 

5b. The rectangular prisms 
in Question 4 that have 
the same total number 
of decimal places in the 
base area and height 
will have the same 
volume.

LESSON 1: Depth, Width, and Length   •   11

4. A rectangular prism with B 5 26 square centimeters and  
h 5 31 centimeters has a volume of 806 cubic centimeters. 
Use this information to determine the volume of the other 
rectangular prisms.

a. 2.6 sq. cm 3 31 cm   b. 2.6 sq. cm 3 3.1 cm

c. 0.26 sq. cm 3 3.1 cm  d. 2.6 sq. cm 3 0.31 cm

e. 0.26 sq. cm 3 31 cm  f. 2.6 sq. cm 3 0.031 cm

g. 0.026 sq. cm 3 0.31 cm  h. 0.26 sq. cm 3 0.31 cm

5. Look at the patterns in Question 4.

a. How can some of the rectangular prisms have the  
same volume?

b. How can you tell without multiplying which rectangular 
prisms will have the same volume?
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LESSON 1: Depth, Width, and Length    •   21

AccG6_M01_T04_L01_TIG.indd   21 6/22/21   9:08 PM



Answers
1.  Cubes with width    1 __ 4     in. 

have a volume of    1 ___ 64    
cubic inch.

     5 __ 4    4    1 __ 4    5 5, 1 4    1 __ 4    5 4, 

   1 __ 2    4    1 __ 4    5 2

  5 3 4 3 2 5 40

  40 unit cubes with side 

length    1 __ 4    in. could fit in 

the rectangular prism.

  40 3    1 ___ 64    cubic  

inches 5    5 __ 8    cubic inches

2.  Cubes with width    1 __ 6    foot 
have a volume of  
   1 ____ 216    cubic ft.

     7 __ 6    4    1 __ 6    5 7,    1 __ 3    4    1 __ 6    5 2,  

   1 __ 3    4    1 __ 6    5 2

  7 3 2 3 2 5 28

  Twenty-eight    1 __ 6    -foot 

cubes would fit in the 
box.

3a. She will need 12 square 
feet of carpeting.

3b. The length of 4   1 __ 2    feet  
can be packed with 

nine    1 __ 2   -foot cubes. The 

width of 2   2 __ 3    feet can be 

packed with five    1 __ 2    -foot 

cubes. The height of 6 
feet can be packed with 

twelve    1 __ 2    -foot cubes. 

This gives  
9 3 5 3 12 5 540 
cubes.

4a. Estimate: (14)(0.1)(2)  
5 2.8, 2.8 cubic feet;  
2.679 cubic feet  

4b. Estimate: (9)(2.5)(4)  
5 90, 90 cubic inches;  
97.65 cubic inches

TALK the TALK

Fractionally Full

1. Determine the volume of a right rectangular prism with 
dimensions  1  1 __ 4    feet 3 1 foot 3    1 __ 2    foot using the unit fraction 
method you learned in this lesson. 

2. Haley makes earrings and packages them into cube  
boxes that measure    1 __ 6   -foot wide. How many    1 __ 6   -foot  
cubic boxes can she fit into a shipping box that is  1  1 __ 6    feet 
by    1 __ 3    foot by    1 __ 3    foot?

3. The school athletic director has a storage closet that is  
4   1 __ 2    feet long, 2   2 __ 3    feet deep, and 6 feet tall. 

a. She wants to put carpet in the closet. How much 
carpeting will she need? 

b. The athletic director wants to store cube boxes that 
are    1 __ 2    foot wide. How many boxes will the storage closet 
hold?

4. Estimate the volume of each right rectangular prism. Then 
calculate its volume. 

a. 

b. 

14.1 ft

1.9 ft

0.1 ft

9.3 ft

4.2 ft

2.5 ft

12   •   TOPIC 4: Decimals and Volume

NOTES
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ELL Tip
Success on this question depends on understanding what a 
storage closet is and what carpet is. For new ELL students, 
if they are unaware of what carpet is, they will be unable to 
identify part a. as an area problem, as opposed to part b., 
which is a volume problem. Have students draw a picture of 
each situation in their notebooks, and then check the work of 
the ELL students before they move on to solving the problems.
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Figure 1 Figure 2

Figure 3 Figure 4

Figure 5 Figure 6

Figure 7 Figure 8
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Assignment Answers
Write 

Possible answer: First, 
determine the least 
common multiple of the 
denominators of the 
fractional edge lengths. 
Then, use this as the 
denominator of a unit 
fraction for the length, 
width, and height of each 
cube. Next, divide the 
measure of each side by 
the unit fraction and then 
calculate the product of the 
three quotients.

Practice

1a.  6 faces, 12 edges,  
8 vertices

1b.  Estimates will vary:  
108 cubic centimeters

1c.  109.96875 cubic 
centimeters

2a. 56 cubic inches

2b.  324.48 cubic 
centimeters

2c.  399.455 cubic 
centimeters

2d. 271.35 cubic meters

2e. 181.5 cubic feet

Stretch

1.  156 cubic centimeters

LESSON 1: Depth, Width, and Length   •   1

Assignment

Practice
1. Consider the right rectangular prism shown.

a. List the numbers of faces, edges, and vertices of the rectangular prism.

b. Estimate the volume of the rectangular prism.

c. Calculate the volume of the rectangular prism.

2. Calculate the volume of the rectangular prism with each set of given dimensions.

a.  7 in. 3 4 in. 3 2 in.

b.  5.2 cm 3 5.2 cm 3 12 cm

c.  11.3 cm 3 3.5 cm 3 10.1 cm

d. 4.5 m 3 9 m 3 6.7 m

e. 2.2 ft 3 5.5 ft 3 15 ft

2.25 cm

5.75 cm

8.5 cm

LESSON 1: Depth, Width, and Length   •   1

Remember
The volume of a rectangular 

prism is a product of its length, 

width, and height:

 V 5 l ? w ? h .

Write
Suppose a rectangular prism has fractional edge lengths.  

Describe how you can determine the dimensions of cubes that  

will fill the rectangular prism completely with no overlaps  

or gaps.

Stretch
Calculate the volume for the triangular prism.

10 cm

5.2 cm

6 cm

LESSON 1: Depth, Width, and Length
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Assignment Answers
Review

1.   about 17 songs

2.   5 campers

3a. 
1

3
4

2
3

�
1
4

1
4

0

1
3

0 1

2
4

      3 __ 4    3    1 __ 3    5    3 ___ 12    5    1 __ 4   

3b. 
1

1
2

1
5

2
5

3
5

4
5

0

0 1

1
2 �

3
5 �

3
10    1 __ 2    3    3 __ 5    5    3 ___ 10   

4a. 6

4b. 6

5a. 60

5b. 72

Review
1.  Elena wants to put together some of her favorite songs on her computer. She wants to store 60 minutes 

worth of music. Elena wonders how many songs she will be able to include. She looks online and finds a 

source that says the average song length is 3   1 __ 2    minutes. If this is true, about how many songs will Elena be 

able to store? Show your work.

2.  Ling is a camp counselor at a local summer camp. She is in charge of the weekly craft activity for 40 

campers. Ling plans to make fabric-covered frames that each require    1 __ 6    yard of fabric. When Ling sets up 

for her craft activity, she measures the four separate fabric remnants her director gave her. The table 

shows how much of each fabric she has. How many campers can use plaid fabric? Show your work.

3. Represent each product using an area model. Then calculate the product.

a.    3 __ 4    3    1 __ 3     b.    1 __ 2    3    3 __ 5    

Fabric Amount (yards)

Plaid    11 ___ 12   

Tie-dyed 1   7 __ 9   

Striped 2   2 __ 9   

Polka-dotted 1   3 __ 4   

1

0

0

1

1

0

0

1

2   •   TOPIC 4: Decimals and Volume

4.  Determine the GCF of each set of numbers.

 a. 72 and 30

 b. 30 and 54

5.  Determine the LCM of each set of numbers.

 a. 10 and 12

 b. 8 and 9
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Lesson Overview
A scenario about building a bench is provided. Students review estimating sums and 
differences of decimals and how to add and subtract decimals by adding or subtracting the 
digits in like place values. They then determine the volume of the bench, a composite solid, 
using decomposition into smaller rectangular prisms and composition into a larger rectangular 
prism. The two different strategies require either addition or subtraction of decimals. Students 
practice solving problems requiring addition and subtraction of decimal volumes.

Grade 6  
Number and Operations
(3)  The student applies mathematical process standards to represent addition,

subtraction, multiplication, and division while solving problems and justifying
solutions. The student is expected to:

(E)  multiply and divide positive rational numbers fluently.

Expressions, Equations, and Relationships
(8)  The student applies mathematical process standards to use geometry to represent

relationships and solve problems. The student is expected to:
 (D) determine solutions for problems involving the area of rectangles, parallelograms,
trapezoids, and triangles and volume of right rectangular prisms where dimensions are
positive rational numbers.

ELPS
1.A, 1.C, 1.D, 1.E, 1.F, 1.H, 2.C, 2.D, 2.G, 2.H, 2.I 3.A, 3.B, 3.C, 3.D, 3.E, 3.F, 4.A, 4.B, 4.C, 4.G,
4.K, 5.B, 5.C, 5.D, 5.E, 5.F, 5.G

MATERIALS
None

Which  
Warehouse? 
Volume Composition and Decomposition

2

LESSON 2: Which Warehouse?   •   1
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Essential Ideas
• When adding or subtracting decimals, the decimal points must be lined up to ensure like 

place values are written in the same columns and combined appropriately.
• A rectangular prism is a prism that has rectangles as its bases.
• A composite solid is made up of more than one geometric solid.
• The formula for the volume of a cube is V 5 lwh, where l is the length, w is the width and 

h is the height, or V 5 Bh, where B is the area of the base and h is the height.
• The volume of composite solids is found by adding or subtracting volumes of 

common solids.

2   •   TOPIC 4: Decimals and Volume
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Lesson Structure and Pacing: 2 Days

Day 1

Engage
Getting Started: Measuring Water
Students determine how to measure exactly 4 gallons (924 cubic inches) of water using just 
two containers: one with a volume of 3 gallons (693 cubic inches) and one with a volume of 
5 gallons (1155 cubic inches). This activity is designed to engage students in thinking about 
how volumes can be added and subtracted.

Develop
Activity 2.1: Adding and Subtracting Volumes
Students consider how to determine the volume of a composite solid with decimal side 
lengths using rectangular prisms. They review the algorithms for adding and subtracting 
decimals. Students then determine the volume of the original composite solid using 
addition of volumes and subtraction of volumes.

Day 2
Activity 2.2: Fluency with Decimal Operations
Students practice determining the volume of composite solids with decimal side lengths 
through composition and decomposition of rectangular prisms. They use multiple 
strategies for determining the volume of the same solid. Students solve volume problems 
that are more efficiently solved through either composition or decomposition, requiring 
the use of either addition or subtraction of decimals.

Demonstrate
Talk the Talk: The Volume Warehouse
Students are provided with floor plans and price per cubic foot for two different warehouse 
spaces. They must determine the total monthly costs of the two warehouses and decide 
which warehouse space to recommend. Floor plans and the price per cubic foot include 
decimal numbers.

LESSON 2: Which Warehouse?   •   3
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Getting Started: Measuring Water

Facilitation Notes
In this activity, students determine how to measure exactly 4 gallons  
(924 cubic inches) of water using just two containers: one with a 
volume of 3 gallons (693 cubic inches) and one with a volume of 
5 gallons (1155 cubic inches). This activity is designed to engage 
students in thinking about how volumes can be added and subtracted.

Ask a student to read the scenario aloud and discuss as a class. 
Allow students to work in pairs or groups to problem-solve a 
solution. Circulate and ask students leading questions when needed. 
Have students share responses.

Questions to ask 
• Which bucket did you fill first?
• Did you dump the contents of one bucket into the other 

bucket? Which one?
• If the 3-gallon bucket of water is emptied into the 5-gallon 

bucket, what additional information does this provide?
• If the 5-gallon bucket of water is emptied into the 3-gallon 

bucket, what additional information does this provide?
• What operation is modeled when one bucket of water is 

emptied into a second bucket of water?
• If the 5-gallon bucket of water is used to fill the 3-gallon 

bucket, how much water remains?
• How can a measurement of 2 gallons of water be helpful in  

this scenario?
• Why does it make sense to pour 2 gallons of water into an 

empty 3-gallon bucket?
Differentiation strategies

• To scaffold support, provide a template with a series of pairs 
of buckets to assist students in recording their steps.

• To extend the activity, provide an additional problem: You 
have a 4- gallon bucket and a 7-gallon bucket, and you want 
5 gallons of water.

Summary
Subtraction can be used to problem-solve a real-world situation 
involving the volume of solids.

ENGAGE

4   •   TOPIC 4: Decimals and Volume
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Activity 2.1
Adding and Subtracting Volumes 

Facilitation Notes
In this activity, students consider how to determine the volume of a 
composite solid with decimal side lengths using rectangular prisms. 
They review the algorithms for adding and subtracting decimals. 
Students then determine the volume of the original composite solid 
using addition of volumes and subtraction of volumes.

Ask a student to read the introduction aloud. Discuss the situation 
and answer Question 1 as a class. Ask different students to read 
each of the two Worked Examples aloud and discuss answers to 
Questions 2 through 5 as a class.

Differentiation strategies
• Be aware that some students may use a subtraction algorithm 

different than the one demonstrated here.
• To scaffold support for students, provide large grid graph 

paper or have them turn composition paper horizontally to 
help them keep columns lined up.

Questions to ask 
• Can a decimal written to the nearest tenth be added to or 

subtracted from a decimal written to the nearest hundredth?
• Can a decimal written to the nearest hundredth be added to 

or subtracted from a decimal written to the nearest tenth?
• Can any two decimal values be added to or subtracted from 

each other?
• Can a number written in decimal form be added to or 

subtracted from a whole number?
• Can a whole number be subtracted from or added to a 

number written in decimal form?

In pairs or groups, allow students time to answer Questions 6 
through 9 and share responses.

Differentiation strategy
To assist all students, have them build a model of the bench using 
cubic blocks. The model may help students visualize, solve, and 
explain the solution to this problem.
Questions to ask about Sofia’s method

• What is the length of each cube that composes the bench?
• How can the bench be decomposed into rectangular prisms?
• What are the dimensions of each rectangular prism?

DEVELOP

LESSON 2: Which Warehouse?   •   5
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• Is there another way to decompose the bench?
• Will the different methods of decomposition affect the 

volume of the bench?
• What operation is used to solve this problem situation?

Questions to ask about Hunter’s method
• What is the volume of the entire cube that forms the outline of 

the bench?
• What are the dimensions for the portion of the cube that 

makes up the seat of the bench? What is the volume of this 
portion of the cube?

• How does Hunter’s total volume compare to Sophia’s 
total volume?

• Whose method was easier to use? Why?
• Is there another alternate method for solving this 

problem situation?

Summary
The addition and subtraction of decimals are used in strategies to 
problem-solve a real-world situation involving the volume of right 
rectangular prisms.

Activity 2.2
Fluency with Decimal Operations 

Facilitation Notes
In this activity, students practice determining the volume of 
composite solids with decimal side lengths through composition and 
decomposition of rectangular prisms. They use multiple strategies 
for determining the volume of the same solid. Students solve 
volume problems that are more efficiently solved through either 
composition or decomposition, requiring the use of either addition 
or subtraction of decimals.

Students work in pairs or groups to complete Questions 1 through 
3. Circulate while students are working and note different solution 
methods for presentation purposes. Allow time as a class for 
students to share strategies used to solve each problem.

Questions to ask 
• Are you using composition or decomposition to calculate  

the volume?
• Can the volume be determined using a different strategy?

6   •   TOPIC 4: Decimals and Volume
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• What values were used to determine the volume of this portion?
• How did you determine the placement of the decimal in 

the product?
• Which portions of the solid need to be subtracted?
• What operations did you use to calculate the volume?
• What do the shaded regions represent in this diagram?
• Did you use estimation at any point to check your calculations?

Differentiation strategies
Modify the assignment by decreasing the workload while also 
requiring all students to deal with both addition and subtraction of 
volume. Have students complete one of the following options: 

• Questions 1 and 3b
• Questions 3a and 3b
• Question 2

Summary
The addition and subtraction of decimals algorithms in composition  
and decomposition strategies are used to solve for the volume of  
composite solids.

Talk the Talk: The Volume Warehouse

Facilitation Notes
In this activity, students are provided with floor plans and price per 
cubic foot for two different warehouse spaces. They must determine 
the total monthly costs of the two warehouses and decide which 
warehouse space to recommend. Floor plans and the price per cubic 
foot include decimal numbers.

Allow students to work in pairs or groups to solve this problem 
situation. Share different solution strategies as a class.

Questions to ask 
• Are you using a composition or decomposition strategy for 

Warehouse A?
• Are you using a composition or decomposition strategy for 

Warehouse B?
• What values were used to determine the volume of this portion?
• How did you determine the placement of the decimal in 

the product?
• Which portions of the solid need to be subtracted or added?
• What operations did you use to calculate the volume?

DEMONSTRATE

LESSON 2: Which Warehouse?   •   7
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• Did you use estimation?
• What are the key points in your report?
• Is the least expensive option always the best option?

Summary
A real world scenario uses composition and decomposition strategies, 
involving decimal dimensions, to solve for the costs associated with 
rental space. Findings are written in a report recommending one of 
the two possible locations.

8   •   TOPIC 4: Decimals and Volume
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LESSON 2: Which Warehouse?   •   1

LEARNING GOALS
• Fluently add, subtract, and multiply multi-digit  

decimals using the standard algorithms.
• Determine volumes of figures composed of  

rectangular prisms.

KEY TERMS
• composite solid
• trailing zeros

You have calculated areas by composing or decomposing complex shapes into familiar 
shapes. How can you used this same idea to determine the volume of composite solids?

WARM UP
Calculate each product.

1.  0.5 3 0.5   2.  0.1 3 0.9 

3.  0.3 3 0.9   4.  0.8 3 0.7 

5.  0.7 3 0.7   6.  0.4 3 0.4 

7.  0.6 3 0.7   8.  0.6 3 0.8 

9.  0.3 3 0.2  10.  0.2 3 0.8 

Which 
Warehouse?
Volume Composition and 

Decomposition

2
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Warm Up Answers
1.  0.25

2.  0.09

3.  0.27

4.  0.56

5.  0.49

6.  0.16

7.  0.42

8.  0.48

9.  0.06

10. 0.16

LESSON 2: Which Warehouse?   •   9
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2   •   TOPIC 4: Decimals and Volume

Getting Started

Measuring Water

You have two empty containers, each with a different volume, as 
shown. You also have a source of water.

3 gallons

(1155 in.3) (693 in.3)

5 gallons

1. Using just these containers, how can you measure out a volume 
of exactly 4 gallons (924 in.3)? 

AccG6_M01_T04_L02_Student_Lesson.indd   2 6/22/21   2:33 PM

Answers
1.  Fill up the first container  

with a volume of 5 
gallons (1155 cubic in.) 
and pour that water into 
the second container 
with a volume of  
3 gallons (693 cubic in.) 
to fill it up. This leaves 
2 gallons (462 cubic 
inches) of water in the 
first container. Empty the 
second container. Pour 
the 2 gallons (462 cubic 
inches) of water from 
the first container into 
the second container. 
The second container is 
now 2 gallons (462 cubic 
inches) full and 1 gallon 
(231 cubic inches) empty. 
Fill up the first container 
and pour it into the 
second container until 
the second container 
is full. This leaves  
5 2 1 5 4 gallons  
(1155 2 231 5 924 cubic 
inches) of water in the 
first container.

10   •   TOPIC 4: Decimals and Volume
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Answers
1. Answers will vary. 

LESSON 2: Which Warehouse?   •   3

Adding and Subtracting 
Volumes

ACTIVIT Y 

2.1

As part of Let’s Build Together, an organization that builds recreation 
centers for communities in need, your class is building a concrete 
bench for use in a community garden. 

Your class has been provided with a drawing of your assignment. 
You need to determine how much concrete is needed to construct 
the bench. 

1.2 meters

1.2 meters
1.2 meters

1. How might you determine the amount of concrete needed to 
construct your group’s bench? What information do you need 
to know?

Sofia and Hunter propose different strategies for determining 
the volume of the bench. Sofia’s strategy requires the addition of 
volumes and Hunter’s strategy requires the subtraction of volumes. 
Because of the decimal side lengths of this bench, let’s start by 
reviewing how to add and subtract with decimals.

The bench is a 

composite solid. A 

composite solid is 

made up of more 

than one geometric 

solid.

AccG6_M01_T04_L02_Student_Lesson.indd   3 6/22/21   2:33 PM
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Answers
2a. It helps him line up 

place values.

2b. 12.850

3.  To add decimals, line 
up the decimal points 
so that the digits with 
the same place value 
are in the same column, 
adding trailing zeros 
if it is helpful. Then 
add the numbers 
in each column as 
usual, regrouping as 
necessary. Place a 
decimal point in the 
answer below the 
decimal points of 
the  addends.

4   •   TOPIC 4: Decimals and Volume

WORKED EXAMPLE

 3.421 1 9.5 1 12.85 5 ? 

Before calculating the sum, estimate the answer so you know the 
approximate sum. 

 3 1 10 1 13 5 26 

To calculate the exact sum, line up the decimals so that like place 
values are in the same column. You can use the decimal point as  
a reference point to help you align numbers in the correct  
place-value column.

       3.421

    9.5

1 12.85

    25.771

The estimate of 26 and the sum of 25.771 are reasonably close, so 
the sum appears to be correct.

2. Lijo says that he can write 9.5 as 9.500 to help calculate the 
sum 3.421 1 9.5 1 12.85. 

a. How does this help Lijo calculate the sum?

b. How might Lijo rewrite 12.85 in this sum?

3. Summarize how to add decimals.

Let’s consider adding decimals. 

Lijo added trailing 

zeros to his decimal 

numbers. Trailing 

zeros are a sequence 

of 0s in a decimal 

representation of a 

number, after which 

no non-zero digits 

follow. Trailing zeros 

do not affect the 

value of a number.

Estimating first 

helps you check 

your answers. You 

know what answer 

to expect.

AccG6_M01_T04_L02_Student_Lesson.indd   4 6/22/21   2:33 PM

ELL Tip
Help students understand the difference between estimating 
and rounding. Estimating gives us a rough idea of what an 
answer should be, so the answer does not have to be precise. 
Unlike estimating, rounding involves adjusting a number to a 
given place value.

12   •   TOPIC 4: Decimals and Volume
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Answers
4a.  In both Worked 

Examples, the decimal 
points were lined up so 
that the digits with the 
same place value were 
in the same column. 
Trailing zeros were 
added as place holders 
to the numbers in both 
Worked Examples. 
Both Worked Examples 
required regrouping 
to subtract.

4b.  In In the first 
subtraction problem in 
the Worked Example, 
the trailing zero 
was added to the 
subtrahend. In the 
second subtraction 
problem in the Worked 
Example, the trailing 
zeros were added to 
the minuend.

5.   To subtract decimals, 
line up the decimal 
points so that the digits 
with the same place 
value are in the same 
column. Add trailing 
zeros to the minuend 
or to the subtrahend as 
needed. Then subtract 
the numbers in each 
column, regrouping 
as necessary. Place 
a decimal point in 
the answer below 
the decimal points 
of the minuend and 
subtrahend.

LESSON 2: Which Warehouse?   •   5

WORKED EXAMPLE

18.205 2 3.91 22.4 2 8.936

First, estimate the 
answer so you know 
the approximate 
difference.

18 2 4 5 14 22 2 9 5 13

Then, line up the 
decimals so that like 
place values are in 
the same column and 
subtract.

 1 8 . 2 0 5

  23 . 9 1 0 

 1 4 . 2 9 5

7 11  10
  2 2 . 4 0 0

   28 . 9 3 6 

  1 3 . 4 6 4

111 13 9  10

Compare the answer 
to your estimate to 
check your work.

The estimate of 14 
and the difference of 
14.295 are reasonably 
close, so the 
difference appears to 
be correct.

The estimate of 13 
and the difference of 
13.464 are reasonably 
close, so the 
difference appears to 
be correct.

You can use a similar algorithm for subtracting decimals. Let’s 
consider two different subtraction problems. 

4. Analyze both subtraction problems.

a. What do the subtraction problems have in common?

b. What is different about the subtraction problems in the 
Worked Example?

5. Summarize how to subtract decimals. 

AccG6_M01_T04_L02_Student_Lesson.indd   5 6/22/21   2:33 PM

ELL Tip
The word “algorithm” appears in this sentence. Explain to students 
that an algorithm is an organized step-by-step process for 
solving a problem. The term comes from the name of the Persian 
mathematician Al-Khwárizmí and his mathematical treatise written 
in the 800s. Telling students this will help them connect the term 
to a story, particularly one that is not of English origin, which will in 
turn help them to remember the word and its meaning.

LESSON 2: Which Warehouse?   •   13

AccG6_M01_T04_L02_TIG.indd   13 6/22/21   8:40 PM



Answers
6. Answers will vary. The 

width of each of the 
cubes in the bench  
is 0.3 meter.

  One possibility is to 
create 3 rectangular 
prisms: (1) on the left 
with dimensions  
0.3 meter by 1.2 meters 
by 1.2 meters, (2) on 
the bottom front with 
dimensions 0.6 meter by  
0.9 meter by 0.6 meter, 
and (3) in the back with 
dimensions 0.6 meter by  
0.9 meter by 1.2 meters. 
Then find the volume 
of each rectangular 
prism and add the 
three volumes.  
The total volume is  
1.404 cubic meters.

7. The volume of the 
1.2-meter cube is 1.728 
cubic meters. The 
portion of the cube that 
forms the seat of the 
bench is 0.9 meters by  
0.6 meters by 0.6 meters 
and has a volume of  
0.324 cubic meters. 
Subtract the volume of 
the missing portion from 
the volume of the whole 
cube: 1.728 cubic meters 
20.324 cubic meters  
5 1.404 cubic meters

6   •   TOPIC 4: Decimals and Volume

Let’s go back to determining the amount of concrete needed for your 
group’s bench.

1.2 meters

1.2 meters
1.2 meters

6. Sofia proposes that the class decompose the bench into 
rectangular prisms, calculating the volume of each prism, and 
then adding up the volumes. Use Sofia’s strategy to determine 
the volume of the bench.

7. Hunter proposes that the class first calculate the total volume 
of a 1.2 meter cube. Then, they can subtract out the portion 
of the cube that forms the seat of the bench. Determine the 
volume of the bench using Hunter’s strategy.

Remember, 
volume is 
measured in 
cubic units.

AccG6_M01_T04_L02_Student_Lesson.indd   6 6/22/21   2:33 PM
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Answers
8. The volumes are 

the same.

9. When determining 
area of composite 
figures or volume of 
composite solids, you 
can decompose into 
non-overlapping figures 
or solids and add the 
areas or volumes. You 
can also compose into 
a larger figure or solid, 
determine the area or 
volume of the larger 
figure or solid as well 
as the area or volume 
of any unnecessary 
portions, and then 
subtract the areas 
or volumes.

Answers
1. 1.372 cubic centimeters

NOTES

LESSON 2: Which Warehouse?   •   7

Fluency with Decimal 
Operations

ACTIVIT Y 

2.2

You have seen that you can add, subtract, and of course multiply 
positive rational numbers, like decimals, to determine volumes. Let's 
apply what you know to solve problems.

1. Determine the volume of the figure.

0.7 cm

2.1 cm

1.4 cm
0.7 cm

0.7 cm

1.4 cm

8. Compare the volume calculated using Sofia’s strategy with the 
volume calculated using Hunter’s strategy. 

9. How are Sofia’s and Hunter’s strategies for determining 
the volume of composite solids like the strategies used to 
determine the area of composite figures?

AccG6_M01_T04_L02_Student_Lesson.indd   7 6/22/21   2:33 PM
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Answers
2a. 113.625 cubic feet

2b. 179.125 cubic feet

8   •   TOPIC 4: Decimals and Volume

2. Regina is building a hot tub next to her swimming pool.  
The interior dimensions are 6 feet by 7.5 feet. It includes  
solid bench seating on all four sides. The bench has a width of 
1.5 feet. The bench is positioned 1.75 feet from the ground and 
2.25 feet from the top as shown.

1.5 ft

8 ft

1.75 ft

2.25 ft

6 ft

9.5 ft
7.5 ft

4 ft

a. When the hot tub is filled, the water level will be 0.25 feet 
from the top. How much water will it take to fill the hot tub?

b. How many cubic feet of concrete is needed to build the  
hot tub?

AccG6_M01_T04_L02_Student_Lesson.indd   8 6/22/21   2:33 PM
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Answers
3a. 0.999 cubic millimeters

3b. 0.176 cubic centimeters

LESSON 2: Which Warehouse?   •   9

3. Calculate the volume of each figure. Show your work.

a. 

0.45 mm

0.6 mm

0.6 mm

0.5 mm

0.9 mm1.5 mm

b.  

1 cm

0.4 cm
0.4 cm

0.4 cm0.6 cm

AccG6_M01_T04_L02_Student_Lesson.indd   9 6/22/21   2:33 PM
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Answers
1.  Volume of  

A 5 50,355.76 
cubic feet;  
Volume of  
B 5 80,554.496 
cubic feet

  Cost of A, if full: 
$12,588.94;  

Cost of B, if full: 
$12,083.17

  Recommendations 
will vary.

NOTES

10   •   TOPIC 4: Decimals and Volume

TALK the TALK

The Volume Warehouse

A business is shopping for warehouse space. Two of their choices 
are shown.
Warehouse A

67.5 ft

15.8 ft

65.5 ft

9.1 ft

68.2 ft

Warehouse B
34.4 ft

128.8 ft

67.2 ft

36 ft

131.2 ft

8.8 ft

64.8 ft

 

The total cost each month for space in Warehouse A is $0.25 times 
the number of cubic feet used. The total cost each month for space 
in Warehouse B is $0.15 times the number of cubic feet used.

1. Which warehouse space would you recommend? What 
information would you need to make this decision? Write 
your findings in a report to your Director of Finance.

AccG6_M01_T04_L02_Student_Lesson.indd   10 6/22/21   2:33 PM

ELL Tip
This activity ends with a request to write up the findings in a report. ELL students may have 
difficulty concentrating on both the mathematics and the writing assignment. The two tasks 
should be evaluated independently. To help the students explain their process in a writing 
assignment, pair up the ELL students with a native speaker. The two students can work 
together to solve the mathematics problem and to write up the solution in report format. 
Have some of the students read their reports out loud. By doing so they receive practice not 
only in writing, but also in speaking.

18   •   TOPIC 4: Decimals and Volume
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Assignment Answers
Write

Answers will vary.

Practice

1a. 75.74

1b. 58.009

1c. 36.99

1d. 12.22

2.  0.924 cubic meters

3.  0.539 cubic inches

Stretch

Volume 5 660 cubic 
centimeters

LESSON 2: Which Warehouse?   •   1

Assignment

LESSON 2: Which Warehouse?   •   1

Practice
1. Estimate each sum or difference to the nearest whole number.  

 Then, calculate the exact sum or difference.

 a. 4.78 1 67.13 1 3.83

 c. 56.02 2 3.76 2 15.27

b. 5.8 1 7.009 1 45.2

d. 25.91 2 12.72 2 0.97

2.  Subtract to determine the volume of the figure.

 

0.2 m

0.9 m

0.9 m

1.2 m
0.2 m

Write
Explain how you can estimate 

the sum or difference of two or 

more decimals.

Remember
You can add and subtract decimals the same way you 

add and subtract whole numbers. Line up the decimal 

points and then add or subtract.

3.421

9.5

112.85

25.771

Stretch
Calculate the volume of the right prism with the given base.

6 cm

8 cm

5.5 cm

Base

3. Add to determine the volume of the figure.

 

0.5 in.

0.7 in.

0.5 in.

0.9 in.

0.8 in.

LESSON 2: Which Warehouse?
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Assignment Answers
Review

1a. 6859 cubic millimeters

1b.  27 3 6859 5 185,193  
cubic millimeters;  
V 5 l 3 w 3 h 5 57 3  
57 3 57 = 185,193 
cubic millimeters

2a. 5

2b. Answers will vary.

3a.    8 ___ 27   

3b.    2 ___ 13   

Z   •   TOPIC 4: Decimals and Volume

Review
1. Consider the Rubik's Cube.

a.  Calculate the volume of one of the tiny cubes making up the 

Rubik’s Cube. Show your work.

b.  Calculate the volume of the Rubik’s Cube using your answer 

to Question 1. Then calculate the volume using the volume 

formula. Show your work.

2.  Ms. Hendrix said that when she was a girl she used to make 

mixed cassette tapes with her favorite songs. One side of Ms. 

Hendrix’s cassette tapes had 22   1 __ 2    minutes of available space. 

a. How many 4   2 __ 5   -minute songs could Ms. Hendrix record on 

one side of a cassette tape? Show your work.

b.  Use estimation to help explain how you know your answer to 

Question 2a is reasonable.

3. Calculate each product.

a.    2 __ 3    3    4 __ 9   

b.    1 __ 6    3    12 ___ 13   

57 mm

57 mm

57 mm

2   •   TOPIC 4: Decimals and Volume
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LESSON 1: Many Ways to Measure   •   1

MATERIALS
None

Lesson Overview
Students deepen their understanding of converting units of measurement through the use of 
ratio reasoning and strategies for determining equivalent ratios. The term convert is defined, 
and students use approximate conversion rates to estimate measurement conversions before 
engaging with formal methods of converting. Converting among units of measurement in the 
same system is recast in terms of conversion ratios, which can also be called conversion rates.

Students use ratio reasoning and strategies to convert within and between the U.S. customary 
system and the metric system. Students use double number lines, ratio tables, and scaling up 
and down to convert units of measurement. They analyze Worked Examples of the different 
strategies. For scaling up and down, students explain why one conversion ratio is more 
appropriate than the other. Finally, students are introduced to unit analysis as a strategy for 
converting between units of measurement. They practice using unit analysis in problems 
about distance, money, and area. Students make choices about which strategy to use when 
converting between units of measurement.

Grade 6  
Proportionality
(4) The student applies mathematical process standards to develop an understanding of 
proportional relationships in problem situations. The student is expected to:

   (H) convert units within a measurement system, including the use of proportions and 
unit rates.

Grade 7  
Proportionality
(4) The student applies mathematical process standards to represent and solve 
problems involving proportional relationships. The student is expected to:

   (E) convert between measurement systems, including the use of proportions and the use 
of unit rates.

ELPS
1.A, 1.C, 1.D, 1.E, 2.C, 2.D, 2.G, 2.H, 3.A, 3.B, 3.C, 3.D, 3.E, 3.F, 4.A, 4.B, 4.C, 4.F, 4.K, 5.E, 5.F

Many Ways  
to Measure 
Using Ratio Reasoning to Convert Units

1
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2   •   TOPIC 3: Unit Rates and Conversions

Essential Ideas
• When a smaller unit of measure is converted to a larger unit of measure, the larger unit of 

measure has fewer units.
• When a larger unit of measure is converted to a smaller unit of measure, the smaller unit 

of measure has more units.
• All of the strategies used to determine equivalent ratios (double number lines, ratio 

tables, scaling up and down) can be used to convert between units.
• Unit analysis is a strategy for converting units that ensures the correct calculations and 

units in the final result.
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LESSON 1: Many Ways to Measure   •   3

Lesson Structure and Pacing: 2 Days
Day 1
Engage

Getting Started: Customary to Whom?
Students determine which U.S. customary system units and which metric system units 
would be most appropriate for measuring a variety of objects or quantities. 

Develop
Activity 1.1: Reasoning About Unit Conversions
Several estimates are provided to help students convert between metric and customary 
measures. Using these estimates, students will determine strategies to estimate different 
measurement conversions. Then, converting between units within the same system is recast 
in terms of conversion ratios, or rates, and students write common conversion statements as 
conversion ratios.

Activity 1.2: Using Double Number Lines to Convert Units
Students use a common ratio strategy to determine conversions within and across 
systems. They use a ruler with inches and centimeters, a real-world double number line, 
to convert from one unit to the other. Then they use double number lines to convert 
between other units.

Day 2

Activity 1.3: Using Ratio Tables and Scaling to Convert Units
Students use ratio tables to convert between pounds and ounces and between milliliters 
and liters. Students examine a Worked Example of scaling up to convert from pounds 

to kilograms, answering questions about why the rate    1 lb ______ 0.45 kg    was used instead of the 

rate    2.2 lb _____ 1 kg   . Students use scaling up and down to convert measurements within and 

between systems.

Activity 1.4: Using Unit Analysis to Convert Units
Students analyze a Worked Example about unit analysis. They explain why multiplying by 
the conversion rate does not change the quantity being measured. They analyze student 
work to judge the reasonableness of two different answers using unit analysis. Students 
conclude that in unit analysis, the desired quantity should be placed in the numerator of 
the conversion rate before performing the multiplication. They then practice unit analysis 
to convert measurements within and between systems.

Demonstrate
Talk the Talk: Larger or Smaller?
Students answer questions about the process of converting units and how to judge the 
reasonableness of their results, depending on whether they are converting from smaller 
units to larger units or from larger units to smaller units. They choose which conversion 
strategy to use to solve conversion problems.
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Getting Started: Customary to Whom?

Facilitation Notes
In this activity, students determine which U.S. customary system 
units and which metric system units would be most appropriate for 
measuring a variety of objects or quantities.

Direct students to complete the table in Question 1 with their 
partner or group. Discuss their answers as a class, noting the units 
that they used for each measurement. Some students may need to 
be reminded of the units used in each system to measure length, 
weight, and volume. Then have students complete Question 2 and 
justify their answers to the class.

Questions to ask
• Can you give an example of something that is about a mile in 

length?
• What container do you think of when you think of one gallon?
• Did you ever need to measure an ounce of anything? What 

was it?
• Did you ever need to measure exactly one inch? What was  

the situation?
• How do you know the weight of your object is approximately 

one ton?
• What would determine if ounces or pounds would best 

describe the weight of your math book?
• What would you estimate is the weight of a car?
• Did you ever need to measure exactly one centimeter? What 

was the situation?
• Did you ever need to measure a meter of anything? What 

was it?
• Do all car gas tanks have the same capacity?
• Which cars have the largest gas tank? Which cars have the 

smallest gas tank?
• What helped you to decide the most appropriate 

measurement for each item in Question 2?
Differentiation strategy
To assist all students, have common objects available (such as a 
gallon of milk, a can of vegetables, a 2-liter bottle of soda) to help 
students make estimates.

ENGAGE

4   •   TOPIC 3: Unit Rates and Conversions
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Summary
The U.S. customary system and metric system are useful when 
describing objects and quantities. 

Activity 1.1
Reasoning About Unit Conversions  

Facilitation Notes
In this activity, several estimates are provided to help students 
convert between metric and customary measures.

Using these estimates, students will determine strategies to 
estimate different measurement conversions. Then, converting 
among units in the same measurement system is recast in terms of 
conversion ratios, or rates, and students write common conversion 
statements as conversion ratios.

Questions 1 through 5 are intended to build on intuition and provide 
a motivation for more formal conversion techniques. The focus is on 
reasoning about conversions, not computations.

Ask a student to read the introduction aloud and complete Question 
1 as a class. Instruct students to work with a partner or in groups to 
review the estimates given and complete Questions 2 through 5. 
Share responses as a class. Direct students to work with a partner or 
in groups to review the information and complete Question 6. Share 
responses as a class

Questions to ask
• Does it make more sense to ask how many kilometers are in a 

mile, or to ask how many miles are in a kilometer? Explain. 
• Does it make more sense to ask how many liters are in a 

gallon, or to ask how many gallons are in a liter? Explain. 
• Does it make more sense to ask how many kilograms are in a 

pound, or to ask how many pounds are in a kilogram? Explain.
• How do inches compare to feet?
• How do meters compare to centimeters?
• One mile is approximately how many kilometers?
• One kilogram is approximately how many pounds?

DEVELOP

LESSON 1: Many Ways to Measure   •   54   •   TOPIC 3: Unit Rates and Conversions
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• Are the conversions easier to understand when written in ratio 
language or expressed symbolically? Why?

• Are the conversions easier to understand when written in ratio 
language or written as a ratio in fractional form? Why?

Differentiation strategy
To extend the activity, ask students the value of each of the ratios 
in Question 6. Have a discussion as to why all the conversions are 
equal to 1.
Misconception
When making conversions, students sometimes overgeneralize, 
thinking a larger unit of measure means there will be a larger 
quantity of that unit and a smaller measure means that there will 
be a smaller quantity of that unit. Some students may grasp the 
correct interpretation when answering Questions 2 and 3, but 
lose the idea when they must answer Question 4. It may be useful 
to have students draw sketches to make sense of this concept, 
especially when converting between metric and customary 
measures. A meter/yard stick can perpetuate this misconception 
because students visualize them as the same size. If you have a 
meter/yard stick in your classroom, consider covering the inches 
over 36 to make it clearer to students that a yard is less than a 
meter. That may help them see more clearly that it will take more 
yards than meters to measure a given length.

Summary
Conversion ratios or conversion rates are used to compare two 
quantities that are measured in different units. 

Activity 1.2
Using Double Number Lines to Convert Units  

Facilitation Notes
In this activity, students use a common ratio strategy to determine 
conversions within and across systems. They use a ruler with inches 
and centimeters, a real-world double number line, to convert from 
one unit to the other. They then use double number lines to convert 
between other units.

Ask a student to read the introduction aloud. Have students work 
with a partner or in groups to complete Questions 1 through 5. 
Share responses as a class.

6   •   TOPIC 3: Unit Rates and Conversions
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Questions to ask
• Which has a greater length, 1 centimeter or 1 inch?
• Is 2 inches less than 1 centimeter, or is 2 centimeters less than 

1 inch?
• One cup of sugar is equal to how many tablespoons of sugar?
• One-fourth cup of sugar is equal to how many tablespoons 

of sugar?
• How do you think the intervals were selected for each number 

line?
• Two tablespoons is what part of a cup?
• How does the length of 1 meter compare to the length of 

1 foot?
• How did you determine the length of the room in feet?

Misconception
Some students get confused when asked to measure in centimeters, 
but the ruler says “mm”. Use this opportunity to revisit the terms 
interval and scale.
Differentiation strategy
For students who struggle reading a ruler, review that a whole 
on the inches side of the ruler is 16 intervals and a whole on the 
centimeter side of the ruler is 10 intervals. First they can write 
a fraction with 10 or 16 as the denominator, and then they can 
rewrite the fraction in lowest terms.

Summary
Double number line models can be used to in real-life scenarios to 
convert between measurement units. 

Activity 1.3
Using Ratio Tables and Scaling to Convert Units  

Facilitation Notes
In this activity, students use ratio tables to convert between pounds 
and ounces and between milliliters and liters. Students examine a 
Worked Example of scaling up to convert from pounds to kilograms, 
answering questions about why the rate    1 lb ______ 0.45 kg    was used instead 
of the rate    2.2 lb _____ 1 kg   . Students use scaling up and down to convert 
measurements within and between systems.

Have students work with a partner or in groups to complete 
Questions 1 through 4. Share responses as a class.
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Questions to ask
• What values did you add to determine equivalent ratios?
• What values did you multiply or divide to determine  

equivalent ratios?
• Is it necessary to complete the table in order from left 

to right?
• Are there multiple ways to create the table?
• How is this table different from other tables you’ve completed 

in the past?
• Did you prefer working with the decimals or fractions? Why?
• What pattern do you recognize in the milliliter/liter table?

Misconception
Some students may think the equivalent to 6 ounces is    1 __ 3    pound, 
because they figured 4 ounces is    1 __ 4    pound and 8 ounces is    1 __ 2    
pound, 6 ounces is in the middle of 4 and 8, so the equivalent of 
6 ounces is    1 __ 3    (taking the middle number of the denominators). 
Disprove this method by using decimal equivalents. A correct 
method would be to use 4 ounces is    1 __ 4    pound, so 2 ounces is    1 __ 8    
pound, by addition, 6 ounces is    3 __ 8    pound.

Ask a student to read the information after Question 4 aloud. 
Discuss the information provided in the conversion table. Review the 
Worked Example and answer Question 5 as a class. 

Have students complete Questions 6 through 10 with a partner or in 
groups. Share responses as a class.

Differentiation strategy
Have each group solve one problem and present their work to the 
class. After students present, ask for different strategies to solve 
the same problem.
As students work, look for

• The selection of the correct conversion, but confusing the 
numerator and denominator.

• Conversion rates that have one correct unit of measure but 
not the other.

Questions to ask
• When setting up the proportion to convert gallons into liters, 

how did you decide what ratio to use?
• Did you convert meters into yards or yards into meters? Why?
• How did you convert meters into feet? Or feet into meters?  

Does it matter?
• When setting up the proportion to convert pounds into 

kilograms, how did you decide what ratio to use?

8   •   TOPIC 3: Unit Rates and Conversions
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• When setting up a proportion to convert grams into ounces, 
how did you decide what ratio to use?

Summary
Ratio tables and scaling up and scaling down are strategies that can 
be used in real-life scenarios to convert between measurement units. 

Activity 1.4
Using Unit Analysis to Convert Units  

Facilitation Notes
In this activity, students analyze a Worked Example about unit 
analysis. They explain why multiplying by the conversion rate does 
not change the quantity being measured. They analyze student work 
to judge the reasonableness of two different answers using unit 
analysis. Students conclude that in unit analysis, the desired quantity 
should be placed in the numerator of the conversion rate before 
performing the multiplication. They then practice unit analysis to 
convert measurements within and between systems.

Ask a student to read the introduction aloud, then have students 
review the Worked Example individually. Have students work with a 
partner or in groups to complete Questions 1 through 3. Discuss as 
a class.

Questions to ask
• What do scaling up and unit analysis have in common?
• How are the two strategies different?
• What form of 1 is used in the unit analysis of this Worked 

Example?
• Does multiplying by a form of 1 change the quantity?
• Is it easier to solve this problem using scaling up or unit 

analysis? Why?
• In Christopher’s work, should feet appear in the numerator or 

denominator? How do you know?
• Do units are eliminated when using unit analysis?
• What information is needed to use unit analysis as a strategy 

for unit conversion?

Have students work with a partner or in groups to complete 
Questions 4 through 6. Share responses as a class. Then have 
students complete Questions 7 through 9 and share responses as 
a class.
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Questions to ask
• Did you use unit analysis to solve this problem? Why or 

why not?
• How did you know what unit conversion to use?
• Did you use scaling up or scaling down to solve this problem? 

Why or why not?
Misconception
Students often use the same conversion factor when using units 
or square units. They will encounter this situation in Question 9 
part (b). To help students make sense of this situation converting 
square feet to square yards, draw this figure to scale on the board 
or tape it off on the floor for reference.

1 ft

1 yd

1 yd

1 ft

1 ft

1 ft 1 ft 1 ft

Summary
Unit analysis is a strategy that can be used in real-life scenarios to 
convert between measurement units. 

Talk the Talk: Larger or Smaller?

Facilitation Notes

In this activity, students answer questions about the process of 
converting units and how to judge the reasonableness of their 
results, depending on whether they are converting from smaller 
units to larger units or from larger units to smaller units. They choose 
which conversion strategy to use to solve conversion problems.

Have students work with a partner or in groups to complete 
Questions 1 through 8. Share responses as a class.

DEMONSTRATE

10   •   TOPIC 3: Unit Rates and Conversions
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Questions to ask
• Which conversion ratio is needed to convert gallons to liters?
• How is the conversion ratio is needed to convert gallons to 

liters different than the ratio needed to convert liters to gallons?
• Which conversion ratio is needed to convert ounces to pounds?
• Which conversion ratio is needed to convert kilometers to 

meters?
• Which conversion ratio is needed to convert inches to yards?

Summary
When a measurement with smaller units is converted to measurement 
with larger units, the number of units decrease. When a measurement 
with larger units is converted to a measurement with smaller units, the 
number of units increase. A strategy used to convert smaller units to 
larger units may differ from a strategy used to convert larger units to 
smaller units. 
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Warm Up Answers
1. 12

2. 3

3. 1000

4. 1000

5. 100

6. 8

7. 4

8. U.S. customary: 
Questions 1 and 2, 6 and 
7; metric: Questions 3 
through 5

LESSON 1: Many Ways to Measure   •   1

LEARNING GOALS
• Use ratio reasoning with double number 

lines to convert measurement units.
• Use ratio reasoning with ratio tables to 

convert measurement units.
• Use scaling up or scaling down to convert 

and transform measurement units 
appropriately.

• Use unit analysis to convert and transform 
measurement units appropriately.

KEY TERM
• convert

In previous grades, you have worked with the U.S. customary system and the metric system 
of measurement. This year, you have also learned about ratios. How can you use ratio 
reasoning to convert from one measurement unit to another in order to solve problems?

WARM UP
Answer each question about a common  
measurement conversion.

1. How many inches are in 1 foot?

2. How many feet are in 1 yard?

3. How many grams are in 1 kilogram?

4. How many milliliters are in 1 liter?

5. How many centimeters are in 1 meter?

6. How many fluid ounces are in 1 cup?

7. How many quarts are in 1 gallon?

8. Which of the previous questions 
include units that are part of the U.S. 
customary system of measurement, and 
which include units that are part of the 
metric system?

Many Ways 
to Measure
Using Ratio Reasoning to Convert Units

1
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ELL Tip
In order to understand and successfully complete tasks in the 
U.S., English Language Learners will have to learn how to read 
and understand the U.S. customary system of measurement. 
Have English Language Learners share their home country’s units 
of measurement for everyday tasks, such as building with wood, 
cooking, and reading distances on a map. Encourage students to 
know important formulas for quick converting and to find online 
conversion calculators for more complex conversions.

Answers
1. 

U.S. 
Customary 

System

Metric 
System

feet meters

inches centimeters

miles kilometers

pounds or 
ounces

kilograms 
or grams

fluid ounces liters

gallons kiloliters

2a.  15 pounds
2b. 55 liters
2c. 12 feet
2d. 3 meters

2   •   TOPIC 3: Unit Rates and Conversions

Getting Started

Customary to Whom?

You’ve learned about the relationships between inches and feet, feet 
and yards, quarts and gallons, meters and millimeters—to name a few. 

1. Name a U.S. customary system unit and a metric system unit 
that would be an appropriate size to measure each object  
or quantity.

2. Circle the most appropriate measurement for each item.

a. The weight of a dog
• 15 pounds
• 18 ounces
• 1 ton
• 25 fluid ounces

c. The height of your  
classroom
• 90 inches
• 1 mile
• 2 yards
• 12 feet

b.  The amount of gas in a car's tank
 • 50 milliliters
 • 2 kiloliters
 • 55 liters
 • 12 kiloliters

d. The height of a basketball hoop
 • 3 meters
 • 70 centimeters
 • 500 millimeters
 • 1 kilometer

In the U.S., customary 

units are primarily used for 

business, personal, and 

social purposes. Sciences, 

including the medical field, 

use the metric system.

Object/Quantity U.S. Customary System Metric System

Your height

Length of your pencil

Distance from your school to the beach

Weight of your math book

Amount of water in a bottle

Amount of water in a swimming pool
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Answer
1. Answers will vary.

LESSON 1: Many Ways to Measure   •   3

You can use more than one measurement to describe the same 
length, weight, or capacity. For example, you may say that a football 
field is 100 yards long or 300 feet long. You could also say that the 
football field is about 90 meters long. In each case, the lengths are 
the same—you just say them in different ways.

There are many situations in which you need to convert measurements 
to different units. To convert a measurement means to change it to 
an equivalent measurement in different units.

1. Name a situation in which converting one measurement to 
another would be necessary or useful.

Before you start converting units, it is useful to estimate the number 
of units to expect in a conversion. A few estimates comparing 
common metric and U.S. customary measures are given.

• One meter is about the same length as one yard.
• One inch is about 2.5 centimeters.
• One kilometer is a little more than half of a mile.
• One foot is about 30 centimeters.
• One liter is about the same as one quart.
• One kilogram is a little more than 2 pounds.

Reasoning About Unit 
Conversions

ACTIVIT Y 

1.1

When you convert 

a measurement to a 

different unit, the size 

of the object does not 

change; only the units 

and the number of those 

units change.

AccG6_M02_T03_L01_Student Lesson.indd   3 6/22/21   12:41 PM

AccG6_M02_T03_L01_TIG.indd   15 6/22/21   2:14 PM



16   •   TOPIC 3: Unit Rates and Conversions

Answers
2a.  inches
2b. centimeters
2c. yards
2d. kilometers
2e. pounds

3.    It will take more of 
the smaller unit of 
measurement to 
measure the same 
object.

4a.  Approximately 274 
miles

4b. Approximately 10 
pounds

5.    Sample answer.  
I used the estimates 
provided and then 
reasoned about which 
would be larger to 
determine if I should 
multiply or divide by 2.

4   •   TOPIC 3: Unit Rates and Conversions

Use the estimates given and your knowledge of metric and U.S. 
customary measures to answer each question.

2. The numeric value of which measurement will be greater?

a. The length of a table in inches or in feet

b. The length of a table in meters or in centimeters

c. The length of a table in meters or in yards

d. The distance from school to your house in miles or  
in kilometers

e. The weight of your math book in kilograms or in pounds

3. How did you decide which value would be greater in Question 2?

4. Estimate each measurement conversion.

a. The distance to Toronto is 548 km. About how many miles  
is that?

b. You order 5 kilograms of food pellets for your guinea pig. 
About how many pounds are you ordering?

5. Describe the strategies you used to estimate each 
measurement conversion in Question 4.

Although 
the numeric 
values of these 
measurements 
may be different, 
the size of 
each object is 
the same no 
matter how it is 
measured.
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Answers
6a.  For every 3 feet, there is 

exactly 1 yard.    3 feet ______ 1 yard      

 or    
1 yard

 _____ 3 feet   

6b.  For every 5280 feet, there 

is exactly 1 mile.   5280 feet ________ 1 mile    

or    1 mile ________ 5280 feet   

6c.  For every 1 pound, there 
is approximately  
0.45 kilogram. 

   
1 pound

 ___________ 0.45 kilogram    or    
0.45 kilogram

 ___________ 1 pound    

6d.  For every 4 quarts, there 
is exactly 1 gallon.  

   
4 quarts

 _______ 1 gallon    or    
1 gallon

 _______ 4 quarts   

6e.  For every 1 meter, 
there are exactly  
100 centimeters.  
   1 meter _____________  100 centimeters    or  

   100 centimeters  _____________ 1 meter   

6f.  For every    1 ____ 1000    of a 

meter, there is exactly 
1 millimeter. 
   1 meter _____________  1000 millimeters    or  

   1000 millimeters  _____________ 1 meter    

LESSON 1: Many Ways to Measure   •   5

Because most conversions compare two quantities using multiplicative 
strategies, the conversion estimates provided and the conversions 
within systems that you already know can be written using ratio 
language. They can also be written symbolically in terms of equality.

Ratio Language Symbolically

For every inch, there are 
approximately 2.5 centimeters.  1 in. ≈ 2.5 cm 

For every meter, there is 
approximately 1 yard.  1 m ≈ 1 yd 

For every foot, there are 
approximately 30 centimeters.  1 ft ≈ 30 cm 

For every 12 inches, there is 
exactly 1 foot.  12 in. 5 1 ft 

For every 1 kilometer, there are 
exactly 1000 meters.  1 km 5 1000 m 

When a conversion ratio is presented for use in converting between 
units of measure, it is often written as an equation:  12 in. 5 1 ft . 
However, it can also be written as a ratio in fractional form:    12 in. _____ 1 ft   .

6. Rewrite each common conversion using ratio language and as a 
ratio in fractional form.

a.  3 ft 5 1 yd  b.  5280 ft 5 1 mi 

c.  1 lb ≈ 0.45 kg  d.  4 qt 5 1 gal 

e.  1 m 5 100 cm  f.    1 _____ 1000   m 5 1 mm 

Because these measurement conversions are ratios, you can use ratio 
reasoning to convert between units. For example, you can determine 
the number of miles in a 10-kilometer race or the number of fluid 
ounces in 500 milliliters of a solution.

Because conversions 

compare two quantities 

that are measured 

in different units, 

conversion ratios can 

also be called  

conversion rates.

The ≈ symbol means 

that the two values are 

approximately equal.
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Answers
1.  The top scale is 

centimeters and the 
bottom scale is inches. 
Centimeters are smaller 
than inches.

2a.     3 __ 8   

2b. 2.5

2c. 2

2d. 7.6

6   •   TOPIC 3: Unit Rates and Conversions

When you learned about ratios, you learned how to use double 
number lines to determine equivalent ratios. You can also use 
double number lines to convert from one unit to another.

Although you may not have realized it before, many rulers are set up 
as double number lines and can be used to convert between inches 
and centimeters.

1

1 2 3 4 5

2 3 4 5 6 7 8 9 10 11 12

1. Determine which scale represents inches and which  
represents centimeters. How did you decide? Label the scales 
on the ruler.

2. Use the ruler as a double number line to determine each 
approximate conversion.

a.  1 cm <  in. 

b.  1 in. <  cm 

c.  5 cm <  in. 

d.  3 in. <  cm 

Using Double Number Lines  
to Convert Units

ACTIVIT Y 

1.2

Can you think 
of other real-
world examples 
of double 
number lines?
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Answers
3a.  32
3b. 28
3c. 8
4.     1 __ 8   

LESSON 1: Many Ways to Measure   •   7

You are baking cookies at your friend’s house. After searching the 
cupboards and drawers, you cannot find the measuring cups, but you 
can find the tablespoon.

3. Use the double number line to determine how many 
tablespoons you need of each ingredient in the recipe.

 

0 16

0

Tablespoons

Cups
1

a. 2 cups of sugar

b. 1    3 __ 4    cups of flour

c.    1 __ 2    cup of raisins

4. Suppose you had found the cup but not the tablespoon. Use 
the double number line to determine how many cups you need 
if the recipe calls for 2 tablespoons of vanilla extract.

You should 
write a 
conversion 
rate for 
cups and 
tablespoons 
from the 
information 
given on the 
double number 
line.
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Answers
See below for 
double number line 
representation.
5a.  16.4 feet
5b. 13.12 feet
5c. 8.2 feet

Answers
1. See table below.

2. Answers will vary.

2

8.2 13.12 16.40

3

3.28

1
meters

feet

4 5 6

Pounds 1 2    1 __ 4   1   1 __ 4      1 __ 2      3 __ 8   2   1 __ 2   

Ounces 16 32 4 20 8 6 40

5. 

1. 

8   •   TOPIC 3: Unit Rates and Conversions

You want to redecorate your bedroom and need to measure the room 
for new carpeting, paint, and a border on the walls. You realize that 
you have only a meter stick. You measure the room, but you need to 
know the dimensions in feet to purchase the materials. You record 
these measurements:

• The length of the room is 5 meters.
• The width of the room is 4 meters.
• The height of the room is 2.5 meters.

5. Use a double number line to determine the measurement of 
each dimension in feet. 

a. length b. width c. height

You can use ratio tables, as you did when determining equivalent 
ratios, as another strategy for converting units.

1.   Complete the ratio table by converting between pounds and 
ounces.

Pounds 1 2  1  1 __ 4      1 __ 2   

Ounces 16 4 6 40

2. What strategies did you use to determine the unknown values? 

Using Ratio Tables and  
Scaling to Convert Units

ACTIVIT Y 

1.3

 1 meter < 3.28 feet 
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Answers
3. See table below.

4. Answers will vary.

Milliliters 1000 100 500 50 1 10 575

Liters 1 0.1 0.5 0.05 0.001 0.01 0.575

3. 

LESSON 1: Many Ways to Measure   •   9

3. Complete the ratio table by converting between milliliters 
and liters.

Milliliters 1000 100 50 1 575

Liters 1 0.5 0.01

4. What strategies did you use to determine the unknown values?

Ratio tables are helpful tools for converting within a given system of 
measurement. Scaling up or down is a similar strategy for determining 
equivalent ratios that can be more easily used to convert from one 
unit of measurement to another.

You will use the common conversions shown in the table to convert 
between customary and metric systems.

Length Mass Capacity

 1 in. 5 2.54 cm  1 oz 5 28.35 g  1 pt 5 0.47 L 

 1 cm 5 0.39 in.  1 g 5 0.035 oz  1 L 5 2.11 pt 

 1 ft 5 30.48 cm  1 lb 5 0.45 kg  1 qt 5 0.95 L 

 1 m 5 3.28 ft  1 kg 5 2.2 lb  1 L 5 1.06 qt 

 1 mi 5 1.61 km  1 gal 5 3.79 L 

 1 km 5 0.62 mi  1 L 5 0.26 gal 

 1 m 5 39.37 in. 

 1 in. 5 0.0254 m 

 1 m 5 1.09 yd 

Most conversions that 

require moving between 

the U.S. customary 

and metric systems are 

approximations, so, in 

general, you will use 

conversion rates rounded 

to the nearest hundredth 

in your calculations.
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Answers
5.  It is easier to scale up 

from 1 to 2.5 than to 
scale up from 2.2 to 2.5.

6. More; 60.64 L

ELL Tip
Give English Language Learners an opportunity to use academic 
language and make a distinction between formal and informal 
English by engaging in an activity called Radio Talk Show. 
Students create a talk show where they play the role of an 
expert. The “host” asks a “guest” questions. The guest, acting 
as a professional, explains the situation and methods for solving. 
Then other English Language Learners “call in” to ask the host 
and guest questions.

NOTES

10   •   TOPIC 3: Unit Rates and Conversions

5. Why was the conversion rate    1 lb _______ 0.45 kg    used rather than the 

rate    2.2 lb _____ 1 kg   ?

Use scaling up or down to answer each question.

6. The school cafeteria has eight very large cans of tomato sauce 
for making pizza. Each can contains 2 gallons of sauce. Is there 
more or less than 50 L of sauce in these 8 cans? 

WORKED EXAMPLE

You can use scaling up to determine how many kilograms are in  
2.5 pounds. Because you want to determine the number of 
kilograms for a specific number of pounds, use the conversion  
rate  1 lb 5 0.45 kg  or    1 lb _______ 0.45 kg    .

   1 lb ______ 0.45 kg    5    2.5 lb _____ ? kg        

3 2.5

3 2.5

5 2.5 lb
1.125 kg

1 lb
0.45 kg

Scaling up or down is another strategy that you already know that can 
be used to convert between units. 
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Answers
7.   Jason

8.   Shawna is correct.

9.    Shaun, Casey, Larry, 
Jamal

10.  No. She only has 
approximately 
0.85 ounce.

LESSON 1: Many Ways to Measure   •   11

7. Tyrone, the quarterback for the Tigers Football team, can 
throw a football 40 meters. Jason, the quarterback for the 
Spartans, can throw a football 45 yards. Who can throw 
farther? How do you know?

8. Molly says that she is 1.5 meters tall. Shawna is 5 feet tall. 
Molly says that she is taller, but Shawna disagrees. Who is 
correct? Explain your reasoning. 

9. Larry weighs 110 pounds, Casey weighs 98 pounds, Shaun 
weighs 42 kg, and Jamal weighs 52 kg. Place the boys in 
order from the least weight to the greatest weight using 
pounds and kilograms.

10.  Karen has a gold bracelet that weighs 24 grams. She wants 
to sell the bracelet, but she needs a minimum of one ounce of 
gold to sell it. Can Karen sell her bracelet? Why or why not?
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Answers
1a.  In scaling up, the 

form of 1 is    4.5 ___ 4.5   . In 
unit analysis, since 
2.2 pounds 5 1 
kilogram, multiplying 
by the conversion 
ratio is the same as 
multiplying by 1.

1b.  The expression kg 3    1 ___ kg     
means kilograms 
divided by kilograms, 
which equals 1.

12   •   TOPIC 3: Unit Rates and Conversions

Using Unit Analysis to  
Convert Units

ACTIVIT Y 

1.4

To use scaling up or down to convert one unit to another, you set 
up a proportion and use the conversion rate based on the given 
measurement that you are converting. In another strategy, unit 
analysis, you are multiplying by a form of 1 to rewrite the given 
measurement in a different unit. 

1. Analyze the Worked Example.

a. Both strategies used a form of 1 to determine the equivalent 
number of pounds in 4.5 kilograms. How is the form of 1 used 
in scaling up different from the form of 1 used in unit analysis?

b. Why are the labels for kilograms crossed out in the unit 
analysis strategy?

WORKED EXAMPLE

Determine the quantity in pounds that is equivalent to  
4.5 kilograms.

Scaling Up Unit Analysis

   
1 kg

 ______ 
2.2 lb     5     

4.5 kg
 ______ 

? lb   

4.5 kg   (  2.2 lb ______ 
1 kg  )  

   
4.5 kg

 ______ 1       (  2.2 lb ______ 
1 kg  )   5 9.9 lb

   
1 kg

 ______ 
2.2 lb    5    

4.5 kg
 ______ 

9.9 lb   

4.5 kg 5 9.9 lb
 

In unit analysis, note how 

how the units are carried 

through all calculations. 

Units are divided out in 

the same way that factors 

can be divided out.

Given unit 3    desired unit ___________ 
given unit

    

 5 desired unit

3 4.5

3 4.5
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Answers
2.  Miles are longer than 

feet, so it should take 
fewer miles to equal a 
greater number of feet.

3.  Max set up his 
conversion ratio so that 
the unit he is converting 
to is in the numerator 
and the unit he was 
starting with is in the 
denominator.

4. 216 inches

NOTES

LESSON 1: Many Ways to Measure   •   13

Christopher and Max want to determine the number of miles in  
31,680 feet using unit analysis.

Christopher

31,680 ft   (  5280 ft
 ______ 1 mi  )   = 167,270,400 mi

Max

31,680 ft ·    1 mi _______ 5280 ft    = 6 mi

2. Explain why Christopher’s answer is not reasonable.

3. Explain what is different in how Christopher and Max set up 
their multiplication problem. What is important about how the 
units are arranged in the conversion rates?

Use unit analysis to convert each unit of measurement. Check to make 
sure your answer is reasonable.

4. A giraffe is 18 feet tall. How tall is the giraffe in inches?
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Answers
5. 14.5 feet

6. 96 feet

7.  Answers may vary 
depending on the 
conversion factor  
students use.

 
Kilometers Miles

5 3.1
10 6.2
20 12.4

21.091 13.1
100 62

3.864 2.4
180.32 112

14   •   TOPIC 3: Unit Rates and Conversions

5. A giraffe is 174 inches tall. How tall is the giraffe in feet?

6. The length of the school playground is 32 yards. How many 
feet long is the playground?

A marathon is a long-distance foot race with an official distance of 
42.195 kilometers (26 miles and 385 yards) that is usually run as a road 
race. Larger marathons can have tens of thousands of runners. Most 
of these marathon runners are not professional marathoners but run 
to raise funds for various charities.

7. Although a marathon is a popular distance for a race, there 
are many other distances in which runners can train to 
race. Complete the table shown by writing the unknown 
measurements.

Race Kilometers Miles

Short Distance 5

Medium Distance 10

Medium Distance 20

Half Marathon 13.1

Ultramarathon 100

Ironman Triathlon Swim 2.4

Ironman Triathlon Bike 112
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Answers
8a.   1 US 5 3.17 BRL 
8b.  More. There are a little 

more than 3 BRL for 
each US$. Therefore, 
$500 converts to more 
than 500 BRL.

8c.  1585 BRL
8d.  1746.40 MXN

LESSON 1: Many Ways to Measure   •   15

Conversion rates are also common in other contexts, like currency. 
During the 2016 Summer Olympics, the currency exchange rate 
between the U.S. dollar and the Brazilian real (pronounced “ray-all”) 
was $1 US for every 3.17 BRL. 

8. Alejandra’s family went to the Rio de Janeiro Olympics and she 
budgeted $500 to spend while she was gone. 

a. Write the conversion rate:  US 5  BRL.

b. Did Alejandra budget more or less than 500 BRL? Explain.

c. How many BRL could she spend in Rio de Janeiro?

d. After Rio de Janeiro, Alejandra's family traveled to Mexico, 
where 1 BRL was equal to 5.92 pesos. If Alejandra had 295 
BRL remaining, how many pesos did she have?
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Answers
9a.  48 square yards
9b.  432 square feet. 

Convert 6 yards and 
8 yards to feet and 
then multiply the 
values.

16   •   TOPIC 3: Unit Rates and Conversions

9. Emma is preparing to re-carpet her room. She measured the 
room to be 6 yards long and 8 yards wide. When she got to 
the carpet store, all of the measurements were in square feet. 

a. Determine how many square yards of carpet Emma needs to 
buy to re-carpet her room.

b. Determine how many square feet of carpet Emma needs to 
buy to re-carpet her room. How can you check your answer?

Area is 
measured in 
square units 
because it 
measures 
the space 
inside a two-
dimensional 
shape.
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Answers
1.  Both models show 

conversions between 
feet and yards. For both 
conversions, you multiply 
by 1. When you convert 
yards to feet and cross 
out the units, you are 
multiplying by    3 __ 1   . When 
you convert from feet to 
yards and cross out the 
units, you are multiplying 
by    1 __ 3     .

2.  The number of units 
decreases.

3.  The number of units 
increases.

NOTES

LESSON 1: Many Ways to Measure   •   17

TALK the TALK

Larger or Smaller?

1. Compare the two conversions. How are they similar?  
How are they different?

3 yd

3 ft
1 yd

9 ft

1 yd
3 ft

2. When you convert a measurement with smaller units to a 
measurement with larger units, does the number of units 
increase or decrease?

3. When you convert a measurement with larger units to a 
measurement with smaller units, does the number of units 
increase or decrease?
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30   •   TOPIC 3: Unit Rates and Conversions

Answers
4.  To convert units, 

you must know the 
conversion ratio.

5. 45.48

6. 15

7. 380

8. 9

NOTES

18   •   TOPIC 3: Unit Rates and Conversions

4. What information is always needed to convert between 
measurement units?

For each conversion, explain which strategy you prefer to use and 
then convert the units.

5. 12 gal 5  L

6. 240 oz 5  lb

7. 0.380 km 5  m

8. 324 in. 5  yd
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Assignment 
Answers
Note: The answers 
provided are 
approximations. Check 
how students completed 
the conversion for slight 
variations in answers.

Write

Answers will vary.

Practice

1a. 3500 pula
1b.  $62 per night
1c.  $13 on dinner

2a. 12 feet
2b.  3.5 gallons

3a. More. It is 150 grams.
3b.  0.5 kilometer

4a. 1488.15 kilograms
4 b.  7486.5 miles
4c.  Car 1 has about 

110 centimeters of 
headroom, which 
is greater than 
99.3 centimeters.

4d.  The fuel tank capacity 
of the Skyte is 19 
gallons, or 72.01 liters. 
The fuel tank capacity 
of the Madrid is 16.74 
gallons, or 64.4 liters. 
The fuel tank capacity 
of the Cougar is 15.9 
gallons, or 60.26 liters. 
The cars, in order from 
least to greatest fuel 
tank capacity, are the 
Cougar, the Madrid, 
and the Skyte.

Assignment

LESSON 1: Many Ways to Measure   •   1

Practice
Use any strategy to convert between the specified units.

1. Janine will be traveling to Botswana, where the unit of currency is called the pula, 

which means “rain” in the local language. Suppose that $1 is equivalent to 7 pula.

a. If Janine has $500 to spend in Botswana, how many pula will she have to 

spend?

b. The safari lodge where she is staying in Chobe National Park costs 434 pula 

each night. What is the cost per night in dollars?

c. When she goes to dinner at the safari lodge, the bill comes to 91 pula. How many dollars did Janine 

spend on dinner?

2. Jonah is going to the hardware store for his Uncle Frederick. He needs to buy 4 yards of electrical wire 

and 14 quarts of liquid nails.

a. The store only sells wire by the foot. How many feet does Jonah need?

b. The store only sells liquid nails by the gallon. How many gallons does Jonah need?

3. Jin Lee is volunteering at a zoo and is helping weigh a penguin’s egg. The egg weighs 0.15 kilogram.

a. Is this more or less than the average weight of 145 grams? Explain.

b. If Jin Lee expands the penguin area to be about 500 meters wider than it is now, how many more 

kilometers wide is the area?

4. Harold is buying a new car. Some of the cars he has researched provide measurements in the U.S. 

customary system and some provide measurements in the metric system.

a. One car manufacturer reports the mass of the car to be 3307 lb. How many kilograms is this?

b. Another manufacturer recommends that the owner change the oil every 12,075 kilometers. After how 

many miles should the owner change the oil?

c. Harold is a tall man and prefers cars with high ceilings. One car lists 43.3 inches of headroom and 

another car lists 99.3 centimeters of headroom. Which car has more headroom?

d. He is concerned about the fuel tank capacity of the new car he wants to buy. He commutes a long 

distance to work every day and does not want to constantly be filling the tank. He finds 3 cars that he 

likes online. The Skyte has a fuel capacity of 19 gallons. The Madrid has a fuel capacity of 64.4 liters, 

and the Cougar has a fuel capacity of 63.6 quarts. Compare the fuel tank capacities of the cars using 

both gallons and liters. Order the cars from least to greatest fuel tank capacity.

Remember
More than one unit can be used to describe the same length, 

weight, or capacity. To convert units means to change a 

measurement to an equivalent measurement in different units.  

You can use models, ratio reasoning, and unit analysis to convert 

units using conversion rates.

Write
Explain how to convert from  

one unit to another using  

ratio reasoning.

LESSON 1: Many Ways to Measure
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2   •   TOPIC 3: Unit Rates and Conversions

Assignment 
Answers
5a.  Point A: 1.5 km; Point 

B: 2.31 km; Point C: 
4.61 km; Point D: 
3.5 km

5b.  Point A: 0.93 mi; Point 
B: 1.43 mi; Point C: 
2.86 mi; Point D: 
2.17 mi

6.    The zip line is about 
78.5 yards long or 
235.5 feet.

Stretch

1.    0.315 cubic meter

2.    315,000 cubic 
centimeters

Review

1.    300 girls
2.    The flip-flops originally 

cost $15.
3a.  48 customers will need 

baseball equipment.
3b.  36 customers will need 

wrestling equipment.

4a.  0.08
4b.  3.725

2   •   TOPIC 3: Unit Rates and Conversions

Review
1. At Union Middle School, 99 girls, or 33% of the girls, play basketball. How many girls attend Union 

Middle School?

2. Kasey gets a 35% employee discount on anything she buys at The Foot Parade. If Kasey got a $5.25 

discount on her new flip-flops, how much did they cost originally?

3. Mr. Hawkins manages a small store called Action Sporting Goods. He wants to make sure that his store 

is stocked with enough equipment for all of the community sports. He surveys 240 of his customers and 

asks them to choose the one sport that they’re most likely to buy sports equipment for this season.

Sport Percent of Responses

Basketball 30%

Baseball 20%

Football 35%

Wrestling 15%

a.  How many of the surveyed 

customers will need baseball 

equipment?

b. How many of the surveyed 

customers will need wrestling 

equipment?

4. Estimate each quotient to the nearest whole number. Then calculate the quotient.

a.  0.796 4 9.95  b.  23.84 4 6.4 

Stretch
Anthony measured the dimensions of a rectangular box to be 45 cm by 35 cm by 2 m. 

1. Determine the volume of the box in cubic meters.

2. Convert the volume of the box to cubic centimeters.

5.  A group of 4 campers must navigate through the forest using compasses, topographic maps, and other 

devices. They scatter and each of them travels to a different location. Using the clues below, determine 

how far it is from the start to each point on the map.

• The distance to point A is 1.5 kilometers.

• It is 0.5 more miles to get to point B from the start than to point A.

• The total distance to points A and D from the start is 3.1 miles.

•  The distance from the start to point C is twice the distance from the start to point B.

a. How many kilometers is it from the start to each location?

b. How many miles is it from the start to each location?

6.  A zip line activity is part of an obstacle course that a group of students must get through together. 

There are several zip lines on the course, the longest of which is about 72 meters long. How can this be 

stated using the most appropriate unit in the customary system? Show your work.
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Module 3 Topic 1 Lesson 5

It's a Bird, It's a Plane...It's a 
Polygon on a Plane



Lesson Overview
Students apply their knowledge of plotting ordered pairs in all four quadrants to graphing and 
solving problems with geometric figures on the coordinate plane. Students begin with plotting 
and determining perimeters and area of polygons. At the end of the lesson, students engage 
in problem solving with coordinates in multiple quadrants to help design a playground.

Grade 6  
Measurement and Data
(11) The student applies mathematical process standards to use coordinate geometry to 
identify locations on a plane:

(A)   The student is expected to graph points in all four quadrants using ordered pairs of 
rational numbers.

ELPS
1.A, 1.C, 1.D, 1.E, 1.G, 2.C, 2.D, 2.G, 2.H, 2.I, 3.A, 3.B, 3.C, 3.D, 3.F, 4.A, 4.B, 4.C, 4.D, 4.G, 
4.K, 5.E

Essential Ideas
• Absolute value equations can be used to determine area and perimeter  

of polygons plotted on the coordinate plane.
• Polygons drawn on the coordinate plane can be used to solve real-world  

and mathematical problems.

It’s a Bird, It’s 
a Plane … It’s a 
Polygon on the 
Plane! 
Graphing Geometric Figures

5
MATERIALS
Masking tape
Colored pencils
String
Scissors

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   1
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Lesson Structure and Pacing: 2 Days
Day 1

Engage 
Getting Started: Shape Up!
Students form quadrilaterals on the Human Coordinate Plane as other students conjecture 
about the shapes and prove that the conjectured shape was formed. Students review 
plotting ordered pairs, determining coordinates of points on the coordinate plane, 
determining distance on the plane, and identifying properties of quadrilaterals.

Develop
Activity 5.1: What Shape Am I?
Students plot points and connect with segments to form geometric shapes. Students 
determine the names of the polygons and their areas.

Activity 5.2: Completing Polygons on the Plane
Given part of a square, a triangle, a trapezoid, and a parallelogram, students use 
properties of the polygons and horizontal and vertical distances to complete the polygons. 
Students determine the areas of the polygons.

Day 2
Activity 5.3: Creating Polygons on the Plane
Students play a game in which they draw quadrant, polygon, and area cards and 
challenge each other to create specific polygons, with specific areas, across a specified 
number of quadrants.

Activity 5.4: Outfitting a Playground
Students determine the amount of sand needed for two features of a playground. They are 
given the coordinates of the rectangular sections of the playground and information about 
the depth and cost of the sand.

Demonstrate
Talk the Talk: Introduction to Coordinate Proof
Students analyze a parallelogram with given variable and numeric coordinates. They 
write expressions for the side lengths and area. Then, students determine values for the 
variables and use variable substitution to calculate the area of the parallelogram.

2   •   TOPIC 1: Signed Numbers and the Four Quadrants
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Getting Started: Shape Up!

Facilitation Notes
In this activity, students form quadrilaterals on the Human 
Coordinate Plane as other students conjecture about the shapes 
and prove that the conjectured shape was formed. Students review 
plotting ordered pairs, determining coordinates of points on the 
coordinate plane, determining distance on the plane, and identifying 
properties of quadrilaterals.

Prior to the lesson, create a grid on the floor using masking tape 
similar to the one from the previous lesson. Have string available 
to connect points. If your classroom is too small for the Human 
Coordinate Plane, use the board to create a coordinate plane. Use dot 
stickers and markers instead.

Complete Question 1 as a class. Select four students to participate 
in the activity. Provide the given directions for each student to 
position themselves at a vertex of a quadrilateral. 

Differentiation strategy
To assist with seeing the shapes, students can hold string 
to connect the dots, forming the sides of the shapes. Select 
additional students to be “spotters” to relay the location 
information back to the rest of the class. 

For Location 1, tell the students to form a rectangle that uses more 
than 1 quadrant. If they need more guidance, provide one person 
with an ordered pair (e.g., (22, 5)). Allow the class to assist as needed. 
Complete the Location 1 column. For Location 2, ask the students to 
form a square using as few moves as possible. Complete the Location 
2 column. For Location 3, ask the students to form a trapezoid using 
as few moves as possible. Complete the Location 3 column.

Have students complete Questions 2 through 4 in groups. Share 
responses as a class.

Questions to ask
• What do you know about a rectangle?
• What are the properties of a rectangle?
• What properties are shared by rectangles and squares?
• What properties are shared by squares and trapezoids?

ENGAGE

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   3
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• How could the students have chosen Location 1 and not 
required a move for Location 2?

• What are the minimal conditions that must be met for the 
students to form a rectangle? A square? A trapezoid?

• How far apart are each pair of vertically/horizontally aligned 
students? How do you know?

Summary
Polygons can be plotted on the coordinate plane.

Activity 5.1
What Shape Am I? 

Facilitation Notes
In this activity, students use the values in a table as coordinates, 
graph them on a plane, and connect the points to form geometric 
shapes. They then determine the names of the polygons and 
their areas.

Have students work with a partner or in groups to complete 
Questions 1 through 3. Share responses as a class.

Notes
• Technically, students can count to determine distances. 

Encourage them to use absolute value equations to determine 
or verify the lengths of horizontal and vertical side lengths. 

• Encourage students to use their knowledge of area formulas 
in addition to composition and decomposition of shapes to 
determine areas of the shapes.

Questions to ask
• How did you decide what polygon was formed?
• What are the properties of a square? 
• What are the properties of a rectangle?
• What are the properties of a parallelogram?
• What is a four-sided figure called that does not fit into any of 

the shapes you’ve mentioned?
• What information is needed to calculate the perimeter?
• How can you use absolute value equations to find distances 

on the coordinate plane?
• How did you determine the area? How could you verify the 

area you calculated?

DEVELOP

4   •   TOPIC 1: Signed Numbers and the Four Quadrants
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• How is the figure formed in Question 3 similar to the figures 
formed in Questions 1 and 2?

• How is the figure formed in Question 3 different from the 
figures formed in Questions 1 and 2?

• How did you decompose the figure in Question 3? Which 
areas did you calculate? 

• Is there another way to decompose the figure in Question 3?
• If you decomposed the figure in a different way, how is the 

area affected?

Summary
The areas of polygons plotted on a coordinate plane can be 
determined using absolute value equations, area formulas, 
composition of shapes and decomposition of shapes.

Activity 5.2
Completing Polygons on the Plane 

Facilitation Notes
In this activity, students are given part of a square, a triangle, a 
trapezoid, and a parallelogram and use properties of the polygons 
and horizontal and vertical distances to complete the polygons, and 
determine their area.

Have students complete Questions 1 through 4 with a partner 
or in groups. Share responses as a class. Although students can 
technically count to determine distances, encourage them to use 
absolute value equations to determine or verify the lengths of 
horizontal and vertical side lengths.

Differentiation strategies
• Station rotation: Use each question as a station.
• Jigsaw: Assign each group a different problem and jigsaw 

with the other groups.
• Presentations: Assign each group a different problem and ask 

them to present.
General questions to ask

• How can you use absolute value equations to help you 
determine the area?

• How else could you have met the conditions of the problem?
• How did you find the area?
• How could you verify the area of the figure?

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   5
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Questions to ask for Question 1
• What side is opposite side AB in Square ABCD?
• What side is opposite side AB in Square ABEF?
• How many locations for point C are possible when forming 

Square ABCD?
• How many locations for point D are possible when forming 

Square ABCD?
• How many locations for point E are possible when forming 

Square ABEF?
• How many locations for point F are possible when forming 

Square ABEF?
• Is AB a side of Square ADCB?
• How is Square ABCD different from Square ABEF?

Questions to ask for Question 2
• What is a parallelogram?
• What are the properties of a parallelogram?
• How can you tell the sides are parallel?
• How many locations for point C are possible when forming 

Parallelogram ABCD?
• How many locations for point D are possible when forming 

Parallelogram ABCD?
• What side is opposite side AB in Parallelogram ABCD?

Questions to ask for Question 3
• What is a right triangle?
• How would you form a right triangle on a coordinate plane?
• How many locations for point C are possible when forming 

right triangle ABC?
• What is an acute triangle?
• How do you know you formed an acute triangle on a 

coordinate plane?
• How many locations for point D are possible when forming 

triangle ABD?
• How do you determine the area of a triangle?
• How can you determine the length of the base of each of 

your triangles?
• How can you determine the length of the height of each of  

your triangles?
Questions to ask for Question 4

• What is a trapezoid?
• What are the properties of a trapezoid?
• Which pair of opposite sides is parallel in your trapezoid?

6   •   TOPIC 1: Signed Numbers and the Four Quadrants

AccG6_M03_T01_L05_Lesson Overview.indd   6 6/26/21   5:40 PM



• Can you create a trapezoid that crosses into exactly 
3 quadrants?

• How many locations for points C and D are possible when 
forming trapezoid ABCD?

Summary
The coordinate plane can be used to create polygons that meet  
specific conditions.

Activity 5.3
Creating Polygons on the Plane 

Facilitation Notes
In this activity, students play a game in which they draw a quadrant, a 
polygon, and an area card and challenge each other to create specific 
polygons, with specific areas, across a specified number of quadrants.

Have students work with a partner or in teams to do this activity.
As students work, look for

• Combinations that are impossible.
• Combinations that are easily created by many groups.

Differentiation strategies
For students who struggle,
• Provide tangrams, pattern blocks, or other polygon 

manipulatives to allow them to investigate locations before 
drawing on paper.

• Limit the number of quadrants required to two.
Questions to ask

• How can you use absolute value equations to help you 
determine the area?

• What are the properties of the shape on the card you drew?
• What does it mean to have an area of  square units?
• What does it mean for your shape to be in 3 quadrants? Is it 

possible for your shape to be in exactly 3 quadrants?

Summary
The coordinate plane can be used to create polygons that meet  
specific conditions.

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   7
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Activity 5.4
Outfitting a Playground 

Facilitation Notes
In this activity, students are given the coordinates of the rectangular 
sections of the playground and information about the depth and cost 
of the sand. Using that information, they determine amount of sand 
needed in these areas.

Have students work with a partner or in groups to complete 
Questions 1 through 6. Share responses as a class.

Differentiation strategies
• The questions in this activity also review prior content that 

students may have forgotten. Provide students with the 
numeric answer for questions. The students must work the 
problem, but they are able to self-assess before moving to 
the next question.

• Provide students with a coordinate plane pre-labeled with the 
coordinates for the two sand pits.

• Questions 1 through 6 require the same knowledge; 
however, Questions 5 and 6 are less scaffolded and different 
information is provided. Assign Questions 1 through 4 to 
students who struggle and assign Questions 5 and 6 to 
students who need a challenge.

• Based on the given information, have students propose a 
location for the merry-go-round, provide coordinates for the 
ends of two diameters, and approximate the area taken up by 
the merry-go-round.

Questions to ask
• Have you plotted the ordered pairs on a coordinate plane?
• What is the shape of each sand pit?
• How do you calculate the volume of a right rectangular prism?
• How will you use the coordinates of the pit to determine 

the volume?
• How can you use absolute value equations to help you 

determine the volume?
• Would it be helpful to plot the ordered pairs?
• How do you convert from volume of sand to the number of 

bags of sand?

8   •   TOPIC 1: Signed Numbers and the Four Quadrants
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• How can you determine the amount of sand the school 
can afford?

• How do you convert from the number of bags of sand to the 
volume of sand?

Summary
Polygons on the coordinate plane can be used to solve 
design problems.

Talk the Talk: Introduction to  
Coordinate Proof

Facilitation Notes
In this activity, students analyze a parallelogram with given variable 
and numeric coordinates. They write expressions for the side lengths 
and area, then determine values for the variables and use variable 
substitution to calculate the area of the parallelogram.

Have students work with a partner or in groups to complete 
this activity. Share responses as a class.

Questions to ask
• What properties of parallelograms are important in this 

problem?
• Why is it important to know that the segment is parallel to 

the x-axis?
• How did you determine the values of a and d from the  

given information?
• How did you determine the length of segment AB?
• Is there another way to determine the length of segment AB?
• Do you know if points A and B are in the same or 

different quadrants?
• How does knowing the locations of points A and B change 

your expression for the length of segment AB?
• How did you determine the height of the parallelogram?
• How can you verify your calculation for the area of 

the parallelogram?
• Is there more than one answer to this question?

DEMONSTRATE

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   9
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Differentiation strategy
Due to the abstract nature of this activity, you may have to guide 
students to develop the expression for the length of segment AB by 
substituting possible values for the variable b and then generalizing 
their process.

Summary
You can use what you know about the coordinate plane and 
parallelograms to determine unknown coordinates.

10   •   TOPIC 1: Signed Numbers and the Four Quadrants
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Warm Up Answers 

1. 

2.  

3. 

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   1

WARM UP
1.  Draw a rectangle that is 

not a square.

2.  Draw a rhombus that is 
also a rectangle.

3.  Draw a trapezoid that is 
not a parallelogram. 

LEARNING GOALS
• Plot points in all four quadrants to form polygons.
• Draw polygons in the coordinate plane using coordinates 

for the vertices.
• Determine the area enclosed by a polygon on the 

coordinate plane.
• Use coordinates to determine the length of a side joining 

points with the same first or second coordinate.
• Solve real-world and mathematical problems with 

geometric shapes in all four quadrants on the  
coordinate plane.

It’s a Bird, It’s a 
Plane … It’s a 
Polygon on the Plane!
Graphing Geometric Figures

5

You have determined area and perimeter of common polygons. You have decomposed complex 
figures into simpler shapes to determine their area. You have also determined the volume of right 
rectangular prisms. How can you use the coordinate plane to determine the area, perimeter, and 
even volume of shapes and objects?

AccG6_M03_T01_L05_Student_Lesson.indd   1 6/26/21   4:14 PM
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Answers
1. Answers will vary.

2. The students formed 
a rectangle. The grid 
lines form ninety degree 
angles. Because the 
students chose locations 
along the same vertical 
and horizontal grid lines, 
the angles between the 
sides are all right angles. 
Horizontal grid lines are 
parallel to each other. 
Vertical grid lines are 
parallel to each other. 
So opposite sides of the 
polygon are parallel. The 
opposite sides have the 
same length.

3. The students formed a 
square. The grid lines 
form ninety degree 
angles. Because the 
students chose locations 
along the same vertical 
and horizontal grid lines, 
the angles between the 
sides are all right angles. 
Horizontal grid lines are 
parallel to each other. 
Vertical grid lines are 
parallel to each other. 
So opposite sides of the 
polygon are parallel. 
All four sides are the 
same length.

4. The students formed a 
trapezoid. Horizontal 
grid lines are parallel to 
each other. Only one 
pair of opposite sides 
are parallel.

ELL Tip
For this lesson, students will need to recognize a parallelogram, trapezoid, quadrilateral, 
and polygon. Review basic geometric shapes with English Language Learners by playing 
a Total Response Signal matching game. Draw the shapes listed on the board (adding 
more if you wish) and list their names. Have students respond with thumbs-up or  
thumbs-down as you match words to shapes. As you go along, have students practice 
saying the word aloud as a class.

2   •   TOPIC 1: Signed Numbers and the Four Quadrants 

Getting Started

Shape Up!

Your teacher will select students to participate in the activity and 
provide them with conditions to plot on the Human Coordinate Plane. 

1. For each student, plot and label the point where the student 
is standing on the coordinate plane. Use a different color for 

each location. Then record the coordinates of the point 
where the student is standing in the table. 
  

2. What shape did your classmates form at Location 1? How can 
you prove that they formed the given shape?

3. Record the shape formed at Location 2. Prove that your 
 classmates formed the shape.

4. Record the shape formed at Location 3. Prove that your 
 classmates formed the shape.

Student Location 
1

Location 
2

Location 
3

A

B

C

D

x6

2

4

6

–2
–2

420–4

–4

–6

–6

y

AccG6_M03_T01_L05_Student_Lesson.indd   2 6/26/21   4:14 PM
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Answers
1. 

1a.  This is a rectangle. It 
has four right angles 
and two sets of 
parallel sides.

1b. The perimeter is  
22 units.

1c.  The area is 30 square 
units.

2. 

2a.  This is a trapezoid. One 
set of opposite sides is 
parallel.

2b.  The area is 25 square 
units.

6

2

6

–2
–2

2–6

(–5, 3)

(–5, –2)

(1, 3)

(1, –2)

–6

x

y

6

2

6

–2
–2

2–6

(–2, 3)

(–2, –3)

(3, 2)

(3, –2)

–6

x

y

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   3

One advantage of the Cartesian coordinate plane is that it enables 
mathematicians to use coordinates to analyze geometric figures. 

1.  Graph the points on the coordinate plane, and connect the 
points to form a polygon.

 x y

1 22

25 22

1 3

25 3

 a.  Identify the polygon formed and 
justify your answer.

 b. Determine the perimeter of the polygon.

 c. Determine the area of the polygon.

2.  Graph the points on the plane, and connect the points to 
form a polygon.

 x y

22 3

3 22

22 23

3 2

 a.  What polygon is formed? Justify  
your answer.

 b. Determine the area of the polygon.

x6

2

4

6

–2
–2

420–4

–4

–6

–6

y

x6

2

4

6

–2
–2

420–4

–4

–6

–6

y

What Shape Am I?
ACTIVIT Y 

5.1

AccG6_M03_T01_L05_Student_Lesson.indd   3 6/26/21   4:14 PM
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Answers
3. 

3a.  This is a quadrilateral. It 
has 4 sides but it does 
not have any other 
special properties.

3b.  The area is 40.5 square 
units.

Answers
1a. Sample squares.

1b.  Both squares have an 
area of 36 square units.

1c.  All of the squares are the 
same. As long as each 
line segment is 6 units 
long, then the squares 
are drawn correctly.

6

2

6

–2
–2

2–6

(–2, 5)

(–2, –3)

(5, 2)

(3, –3)

–6

x

y

8

2

8

–2
–2

2–8

–8

x

y

A (–2, 4)

B (–2, –2)

F (–8, 4)

E (–8, –2)

D (4, 4)

C (4, –2)

4   •   TOPIC 1: Signed Numbers and the Four Quadrants 

3.  Graph the points on the plane, and connect the points to form 
a polygon.

 
x y

22 5

3 23

22 23

5 2

 a. What polygon is formed? Justify your answer.

 b. Determine the area of the polygon.

x6

2

4

6

–2
–2

420–4

–4

–6

–6

y

Completing Polygons on  
the Plane

1. The points A (22, 4) and B (22, 22) are plotted on the 
coordinate plane shown. 

a.  Plot and label points C, D,  
E, and F so that squares  
ABCD and ABEF are formed.

b.  Determine the area of  
each square.

c.  Compare your squares with 
your classmates’ squares.  
Are all the squares the same or different? How do you 
know that the squares are drawn correctly?

x86

2

4

6

8

–2
–2

42–4

–4

–6

–6

–8

–8

y

A (–2, 4)

B (–2, –2)

0

ACTIVIT Y 

5.2

Remember, a 

parallelogram is a 

quadrilateral in which 

both pairs of opposite 

sides are parallel. 

AccG6_M03_T01_L05_Student_Lesson.indd   4 6/26/21   4:14 PM
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Answers
2a. Sample parallelogram.

2b.  The area of the 
parallelogram is 40 
square units.

2c.  The parallelograms are 
different. As long as 
one set of parallel sides 
each has a length of 
10 units and the height 
of the parallelograms 
is 4 units, the 
parallelograms are 
drawn correctly.

3.  Answers will vary.

3a., b.

8

2

8

–2
–2

2–8

–8

x

y

A (–4, –2) B (6, –2)

D (–2, 2) C (8, 2)

8

2

8

–2
–2

2–8

–8

x

y

A (–3, –3) B (4, –3)

D (2, –8)

C (–3, 5)

3c.  The area of this right triangle is 28 square units. The area of this acute triangle is 
17.5 square units.

3d.  The triangles will be different. One set of triangles are right triangles, with one 
side on a vertical grid line and another on a horizontal grid line. The acute 
triangles do not have intersecting sides that form a right angle.

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   5

2. On the coordinate plane, the line segment  
AB is graphed.

a.  Plot and label points C and D to form  
parallelogram ABCD with a height of  
4 units.

b.  Determine the area of your parallelogram.

c.  Compare your parallelogram with your classmates’ 
parallelograms. Are all the parallelograms the same or 
different? How do you know that the parallelograms are 
drawn correctly?

3. On the coordinate plane, the points A (23, 23) and B (4, 23) 
are plotted to form segment AB. 

a.  Plot and label point C so that a right 
triangle is formed.

b.  Plot and label point D so that an acute 
triangle is formed.

c.  Determine the areas of your triangles.

d.  Compare your triangles with your classmates’ triangles. 
Are all the triangles the same or different? How do you 
know that the triangles are drawn correctly? 

x86

2

4

6

8

–2 420–4

–4

–6

–6

–8

–8

y

A (–4, –2) B (6, –2)

x86

2

0

4

6

8

–2
–2

42–4

–4

–6

–6

–8

–8

y

BA
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Answers
4.  Answers will vary.

4a.

4b.  The area of this 
trapezoid is 25 
square units.

4c.  The trapezoids will be 
different. All will have 
one base with a length 
of 3 units and a height 
of 5 units, but the other 
base length will be 
different. The second 
base must be exactly 
5 units above or below 
segment AB.

Answers
Answers will vary according 
to which cards are drawn.

8

2

8

–2
–2

2–8

–8

x

y

A (–5, 4) B (–2, 4)

D (1, –1)C (–6, –1)

6   •   TOPIC 1: Signed Numbers and the Four Quadrants 

Creating Polygons on  
the Plane

ACTIVIT Y 

5.3

Cut out the cards and the grid at the end of the lesson. There are 
three types of cards: Number of Quadrants, Polygon, Area. Keep the 
cards separate but shuffle each stack and place them face down.

Complete this activity with a partner. One partner should draw 
a card from each stack. Based on the cards, each partner must 
create the polygon named, across the number of quadrants on the 
quadrants card, with the area from the area card. The first person to 
correctly complete the task gets a point. Partners should check each 
other’s work. The first partner to 5 points wins the game.

If the partner is unable to form the shape using the given conditions 
because it is not possible or the student cannot meet the conditions, 
that partner loses their turn.

Record your polygons on the grid paper provided.

4.  On the coordinate plane, points A and B are plotted to form 
segment AB.

a.  Plot and label two points to 
form trapezoid ABCD with 
a height of 5 units. Your 
trapezoid should cross into 
at least 3 quadrants.

b.  Determine the area of 
your trapezoid.

c.  Compare your trapezoid with your classmates’ trapezoids. 
Are all the trapezoids the same or different? How do you 
know that the trapezoids are drawn correctly?

x86

2

0

4

6

8

–2
–2

42–4

–4

–6

–6

–8

–8

y

A (–5, 4) B (–2, 4)
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Answers
1. The volume is 

36 cubic feet.

2. The volume of the sand 
is 18 cubic feet.

3. The school needs 
36 bags of sand.

4. The sand will cost 
$136.80.

5. The volume of the 
swing set sand pit is  
125 cubic feet.

6. The swing set pit can be 
approximately  
one-quarter full of sand.

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   7

You have been asked to advise on the design of a playground for 
your local elementary school. The playground is laid out in a grid 
with a unit of 1 foot and a merry-go-round at the center of the 
playground. Your project is to determine the amount of sand needed 
for the fossil dig sandbox and the sand pit under the swing set.

The coordinates for the fossil pit are (218, 27), (210, 27), (218, 213), 
and (210, 213). 

1. Determine the volume of the fossil pit if the pit is 0.75  
feet deep.

2. If the school will fill the pit halfway up with sand, determine 
the volume of sand that is required.

3. Each 50-pound bag of sand holds about 0.5 cubic feet of 
sand. Determine the number of bags of sand needed for the 
fossil pit.

4. Each bag of sand costs $3.80. How much will the sand cost 
for the fossil pit?

The coordinates for the swing set sand pit are (15, 2), (40, 2), (15, 28), 
and (40, 28).

5. Determine the volume of the swing set sand pit if the pit is 
0.5 feet deep.

6. If the school has $250 to spend on sand for the swing set 
sand pit, how much of it can be filled with sand?

ACTIVIT Y 

5.4 Outfitting a Playground

AccG6_M03_T01_L05_Student_Lesson.indd   7 6/26/21   4:14 PM
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Answers
1a. a 5 3 and d 5 1. 

We cannot determine 
the value of b and c.

1b. The length of segment 
AB is |22| 1 |b| if A and 
B are in different 
quadrants. The length 
of the segment is  
|22| 2 |b| if A and B are 
in the same quadrant.

1c. The vertical height of 
the parallelogram is 
2 units.

1d. The area of the 
parallelogram is the 
product of the length 
of its base and the 
length of its height.  
Sample answer.  
A 5 (|22| 1 |b|) 3 2, or  
4 1 2|b| if a and b are in 
different quadrants.

   A 5 (|22| 2 |b|) 3 2, or 
4 2 2|b| if a and b are 
in the same quadrant.

1e. a 5 3, b 5 5, c 5 1, 
and d 5 1. The area is 
14 square units.

8   •   TOPIC 1: Signed Numbers and the Four Quadrants 

TALK the TALK 

Introduction to Coordinate Proof

1. The coordinates of a parallelogram are given. Segment AB 
is parallel to the x-axis. 

 a. Determine the values for a, b, c, and d, if possible.

 b. Write an expression for the length of segment AB.

 c. Determine the vertical height of the parallelogram.

 d. Write an expression for the area of the parallelogram.

 e.  If b 5 5, determine the values for a, c, and d.  
Then calculate the area of the parallelogram.

A (–2, a)

D (c, d) C (8, 1)

B (b, 3)

NOTES

AccG6_M03_T01_L05_Student_Lesson.indd   8 6/26/21   4:14 PM
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1 Quadrant 2 Quadrants 3 Quadrants 4 Quadrants

Square Rectangle Triangle Trapezoid

Any Parallelogram Any Quadrilateral Any Polygon Rhombus

18 square units 16 square units 20 square units 24 square units

30 square units 36 square units 15 square units 50 square units

Number of Quadrants, Polygon Names,  
and Area Measurements

AccG6_M03_T01_L05_Student_Lesson.indd   9 6/26/21   4:14 PM
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Assignment Answers
Write

Answers will vary.

Practice

Sample answers.

1a.  (23, 8), (3, 8), (22, 21),  
(1, 21)

1b. Area 5 40.5 square units

1c.  No. Because the base 
lengths and trapezoid 
height were given, the 
area will always be the 
same.

2.  Answers will vary.

3.  Answers will vary.

LESSON  :     •   1

Review
Assign_para

1. Assign_num_list

2. Assign_num_list

3. Assign_num_list

1.2  A Using Tables to Represent Equivalent Ratios   •   M-1

Stretch
1. Assign_num_list

2. Assign_num_list

5. Assign_num_list

 Assign_para

6. Assign_num_list

 Assign_para

 Assign_para

 Assign_para

LESSON 5: It’s a Bird, It’s a Plane … It’s a Polygon on the Plane!   •   1

Assignment

Practice
1. Create and analyze a trapezoid.

 a.  Plot and label four points on a coordinate plane that satisfy all the  

conditions listed:

• Each point is in a different quadrant.

•  The four points form a trapezoid with only one pair of parallel sides.

• The trapezoid has a height of 9 units.

• One base of the trapezoid has a length of 6 units.

• The second base of the trapezoid has a length of 3 units.

• None of the points are located on an axis.

• The trapezoid is not symmetric to either axis.

 b. Determine the area of the trapezoid.

 c. Is it possible to create a trapezoid that satisfies the conditions but has a different area? Explain.

2.  Plot and identify four points across at least 2 quadrants that form a parallelogram that is not a rectangle. 

Determine the area of the parallelogram.

3.  Plot and identify four points across at least 3 quadrants that form a non-square rectangle. Determine  

the area of the rectangle.

Write
Explain how to use the 

coordinate plane and absolute 

value to determine perimeter 

and area of geometric shapes.

Remember
One advantage of the Cartesian coordinate plane is that it enables 

mathematicians to use coordinates to analyze geometric figures. 

The distance between two points on a coordinate plane can be 

calculated by using the coordinates of the two points.

LESSON 5: It’s a Bird, It’s a Plane ... It’s a 
Polygon on the Plane!
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Assignment 
Answers

Stretch

1.   48 1   (  1 __ 2  )     32 2 1 5 63 
square units

2.   I can use where the 
grid lines meet as 
the “points.” The 
interior points are 
the intersections of 
grid lines inside the 
square. The boundary 
points are the grid 
line intersections on 
the segments that 
comprise the square. 
Area 5 81 square units.

3.  Answers will vary.

Review

1a. 218

1b. 36

1c. 238

1d. 107

2.  1672.272 cubic 
centimeters

3.  7.8 cm

2   •   TOPIC 1: Signed NumbersM4-2   •  TOPIC 2: The Four Quadrants

Review
1.  Calculate the distance of each number from 125. Use positive numbers to indicate the distance when  

the number is greater than 125 and negative numbers to indicate the distance when the number is  

less than 125.

a. 107

b. 161

c.  87

d. 232

Stretch
Pick’s Theorem says that the area of a polygon that has its vertices on a  

lattice—a field of evenly spaced points—can be calculated as follows:

• Count the number of interior points.

• Add this to half the number of boundary points (circled).

• Subtract 1.

1. Determine the area of Figure A using Pick’s Theorem.

2.  The coordinate plane can be like a lattice of points. How can you use this 

fact to determine the area of the given square?

3.  Demonstrate Pick’s Theorem on the coordinate plane using other 

polygons drawn in all four quadrants. x

2

0

5

–2
–2

42–5

–4

–6

y

U X

WV

2   •   TOPIC 1: Signed Numbers and the Four Quadrants 

Figure A

15.8 cm

4.2 cm

25.2 cm

15.7 cm 7.1 cm

? cm

2.  Determine the volume of the right  

rectangular prism.

3.  Given the volume, determine the unknown measure. 

Volume 5 869.466 cubic centimeters
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