FL State Adoption Bid # 3671

Teacher Edition

Eureka Math
Grade 5
Module 5

Special thanks go to the Gordon A. Cain Center and to the Department of
Mathematics at Louisiana State University for their support in the development of
Eureka Math.



For a free Eureka Math Teacher
Resource Pack, Parent Tip
Sheets, and more please

visit www.Eureka.tools

Published by Great Minds®.

Copyright © 2018 Great Minds®. No part of this work may be reproduced, sold, or commercialized, in whole or in
part, without written permission from Great Minds®. Noncommercial use is licensed pursuant to a Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 license; for more information, go to http://greatminds.org/copyright.

Great Minds and Eureka Math are registered trademarks of Great Minds®.

Printed in the U.S.A.
This book may be purchased from the publisher at eureka-math.org.
10 9 87 6 564 3 2 1

ISBN 978-1-64054-345-4

G5-M5-UTE-1.3.0-05.2018



Eureka Math: A Story of Units Contributors

Katrina Abdussalaam, Curriculum Writer

Tiah Alphonso, Program Manager—Curriculum Production
Kelly Alsup, Lead Writer / Editor, Grade 4

Catriona Anderson, Program Manager—Implementation Support
Debbie Andorka-Aceves, Curriculum Writer

Eric Angel, Curriculum Writer

Leslie Arceneaux, Lead Writer / Editor, Grade 5

Kate McGill Austin, Lead Writer / Editor, Grades PreK—K
Adam Baker, Lead Writer / Editor, Grade 5

Scott Baldridge, Lead Mathematician and Lead Curriculum Writer
Beth Barnes, Curriculum Writer

Bonnie Bergstresser, Math Auditor

Bill Davidson, Fluency Specialist

Jill Diniz, Program Director

Nancy Diorio, Curriculum Writer

Nancy Doorey, Assessment Advisor

Lacy Endo-Peery, Lead Writer / Editor, Grades PreK—K

Ana Estela, Curriculum Writer

Lessa Faltermann, Math Auditor

Janice Fan, Curriculum Writer

Ellen Fort, Math Auditor

Peggy Golden, Curriculum Writer

Maria Gomes, Pre-Kindergarten Practitioner

Pam Goodner, Curriculum Writer

Greg Gorman, Curriculum Writer

Melanie Gutierrez, Curriculum Writer

Bob Hollister, Math Auditor

Kelley Isinger, Curriculum Writer

Nuhad Jamal, Curriculum Writer

Mary Jones, Lead Writer / Editor, Grade 4

Halle Kananak, Curriculum Writer

Susan Lee, Lead Writer / Editor, Grade 3

Jennifer Loftin, Program Manager—Professional Development
Soo Jin Lu, Curriculum Writer

Nell McAnelly, Project Director



Ben McCarty, Lead Mathematician / Editor, PreK-5
Stacie McClintock, Document Production Manager
Cristina Metcalf, Lead Writer / Editor, Grade 3
Susan Midlarsky, Curriculum Writer

Pat Mohr, Curriculum Writer

Sarah Oyler, Document Coordinator

Victoria Peacock, Curriculum Writer

Jenny Petrosino, Curriculum Writer

Terrie Poehl, Math Auditor

Robin Ramos, Lead Curriculum Writer / Editor, PreK-5
Kristen Riedel, Math Audit Team Lead

Cecilia Rudzitis, Curriculum Writer

Tricia Salerno, Curriculum Writer

Chris Sarlo, Curriculum Writer

Ann Rose Sentoro, Curriculum Writer

Colleen Sheeron, Lead Writer / Editor, Grade 2
Gail Smith, Curriculum Writer

Shelley Snow, Curriculum Writer

Robyn Sorenson, Math Auditor

Kelly Spinks, Curriculum Writer

Marianne Strayton, Lead Writer / Editor, Grade 1
Theresa Streeter, Math Auditor

Lily Talcott, Curriculum Writer

Kevin Tougher, Curriculum Writer

Saffron VanGalder, Lead Writer / Editor, Grade 3
Lisa Watts-Lawton, Lead Writer / Editor, Grade 2
Erin Wheeler, Curriculum Writer

Marylo Wieland, Curriculum Writer

Allison Witcraft, Math Auditor

Jessa Woods, Curriculum Writer

Hae Jung Yang, Lead Writer / Editor, Grade 1



Board of Trustees

Lynne Munson, President and Executive Director of Great Minds

Nell McAnelly, Chairman, Co-Director Emeritus of the Gordon A. Cain Center for STEM
Literacy at Louisiana State University

William Kelly, Treasurer, Co-Founder and CEO at ReelDx

Jason Griffiths, Secretary, Director of Programs at the National Academy of Advanced
Teacher Education

Pascal Forgione, Former Executive Director of the Center on K-12 Assessment and
Performance Management at ETS

Lorraine Griffith, Title | Reading Specialist at West Buncombe Elementary School in
Asheville, North Carolina

Bill Honig, President of the Consortium on Reading Excellence (CORE)

Richard Kessler, Executive Dean of Mannes College the New School for Music

Chi Kim, Former Superintendent, Ross School District

Karen LeFever, Executive Vice President and Chief Development Officer at
Chancelight Behavioral Health and Education

Maria Neira, Former Vice President, New York State United Teachers



This page intentionally left blank



Mathematics Curriculum %

GRADE 5 ¢ MODULE 5

Table of Contents

GRADE 5 ¢ MODULE 5

Addition and Multiplication with Volume and Area

MOAUIE OVEIVIEW ......cooiiiiiiiiiiiiiiiiie et e eeeeeee 2
Topic A: ConCepts OFf VOIUME ..ot e e e e e s 11
Topic B: Volume and the Operations of Multiplication and Addition .........cccceeeee...... 52
Mid Module Assessment and RUbric ...............ccccci i, 128
Topic C: Area of Rectangular Figures with Fractional Side Lengths ........ccccceeeeeeeee.. 138
Topic D: Drawing, Analysis, and Classification of Two-Dimensional Shapes............. 219
End-of-Module Assessment and RUBFiC.............ccccooiiiiiiiii e, 311
ANSWEE K@Y ..ot e e e et e e e e e e e et e e e raaaa s 321
EU“KA Module 5: Addition and Multiplication with Volume and Area 1
MATH

©2018 Great Minds ®. eureka-math.org



A STORY OF UNITS Module Overview m

Grade 5 ® Module 5

Addition and Multiplication with
Volume and Area
OVERVIEW

In this 25-day module, students work with two- and three-dimensional figures. Volume is introduced to
students through concrete exploration of cubic units and culminates with the development of the volume
formula for right rectangular prisms. The second half of the module turns to extending students’
understanding of two-dimensional figures. Students combine prior knowledge of area with newly acquired
knowledge of fraction multiplication to determine the area of rectangular figures with fractional side lengths.
They then engage in hands-on construction of two-dimensional shapes, developing a foundation for
classifying the shapes by reasoning about their attributes. This module fills a gap between Grade 4’s work
with two-dimensional figures and Grade 6’s work with volume and area.

In Topic A, students extend their spatial structuring to three dimensions through an exploration of volume.
Students come to see volume as an attribute of solid figures and understand that cubic units are used to
measure it. Using improvised, customary, and metric units, they build three-dimensional shapes,

including right rectangular prisms, and count units to find the volume. By developing a systematic

approach to counting the unit cubes, students make connections between area and volume. They partition a
rectangular prism into layers of unit cubes and reason that the number of unit cubes in a single layer
corresponds to the number of unit squares on a face. They begin to conceptualize the layers themselves,
oriented in any one of three directions, as iterated units. This understanding allows students to reason about
containers formed by box templates and nets, reasonably predict the number of cubes required to fill them,
and test their predictions by packing the containers.

Concrete understanding of volume and multiplicative reasoning come together in Topic B as the

systematic counting from Topic A leads naturally to formulas for finding the volume of a right rectangular
prism. Students solidify the connection between volume as packing and volume as filling by

comparing the amount of liquid that fills a container to the number of cubes that can be packed into it. This
connection is formalized as students see that 1 cubic centimeter is equal to 1 milliliter. Complexity increases
as students use their knowledge that volume is additive to partition and calculate the total volume of solid
figures composed of non-overlapping, rectangular prisms. Word problems involving the volume of
rectangular prisms with whole number edge lengths solidify understanding and give students the opportunity
to reason about scaling in the context of volume. Topic B concludes with a design project that gives students
the opportunity to apply the concepts and formulas they have learned throughout Topics A and B to create a
sculpture of a specified volume composed of varied rectangular prisms with parameters given in the project
description.

In Topic C, students extend their understanding of area as they use rulers and set squares to construct and
measure rectangles with fractional side lengths and find their areas. Students apply their extensive
knowledge of fraction multiplication to interpret areas of rectangles with fractional side lengths and

solve real-world problems involving these figures, including reasoning about scaling through contexts

in which volumes are compared. Visual models and equations are used to represent the problems through
the Read-Draw-Write (RDW) protocol.

2 Module 5: Addition and Multiplication with Volume and Area EUREKA
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A STORY OF UNITS Module Overview m

In Topic D, students draw two-dimensional shapes to analyze their attributes and use those attributes to
classify them. Familiar figures, such as parallelograms, rhombuses, squares, trapezoids, etc., have all been
defined in earlier grades and, in Grade 4, students have gained an understanding of shapes beyond the
intuitive level. Grade 5 extends this understanding through an in-depth analysis of the properties and
defining attributes of quadrilaterals. Grade 4’s work with the protractor is applied to construct various
guadrilaterals. Using measurement tools illuminates the attributes used to define and recognize each
guadrilateral. Students see, for example, that the same process they used to construct a

parallelogram also produces a rectangle when all angles are constructed to measure 90°. Students then
analyze defining attributes and create a hierarchical classification of quadrilaterals.

Notes on Pacing for Differentiation

If pacing is a challenge, consider the following modifications and omissions. Omit Lessons 8 and 9, in which
students create sculptures out of multiple rectangular prisms. Instead, consider asking the art teacher to
complete a similar project with students. Lessons 14 and 15 can be consolidated since they share the same
objective. Use Problems 1 and 2 from Lesson 14 and Problems 1 and 2 from Lesson 15. Problem 3 from
Lesson 15 can be an extension for early finishers. Omit Lesson 21, and instead, use it in a center or
periodically as morning work.

Note: If the drawing for Module 5, Topic D was done during Module 4, as suggested above, consolidate
Lessons 16, 17, 18, and 19.

Distribution This diagram represents a suggested B Fluency Practice
R distribution of instructional minutes C tD I t
Of |nstl‘uctlona| based on the emphasis of particular PREERLLASN IR GH
Minutes lesson components in different lessons [ | Application Problems
throughout the module. B Student Debrief
Lessons
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21
.
. 36 25
34 30 : 30 30 : 33 . 33
-1 1 38 38 e g 40 =8 |2 38
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A STORY OF UNITS Module Overview m

Focus Grade Level Standards

Apply and extend previous understandings of multiplication and division to multiply and
divide fractions.!

Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.

o Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the
appropriate unit fraction side lengths, and show that the area is the same as would be
found by multiplying the side lengths. Multiply fractional side lengths to find areas of
rectangles, and represent fraction products as rectangular areas.

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by
using visual fraction models or equations to represent the problem.

Geometric measurement: understand concepts of volume and relate volume to
multiplication and to addition.

Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.

o A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of
volume, and can be used to measure volume.

o A solid figure which can be packed without gaps or overlaps using n unit cubes is said to
have a volume of n cubic units.

Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised
units.

Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.

o Find the volume of a right rectangular prism with whole-number side lengths by packing
it with unit cubes, and show that the volume is the same as would be found by
multiplying the edge lengths, equivalently by multiplying the height by the area of the
base. Represent threefold whole-number products as volumes, e.g., to represent the
associative property of multiplication.

o Apply the formulas V=/xw x h and V = b x h for rectangular prisms to find volumes of
right rectangular prisms with whole-number edge lengths in the context of solving real
world and mathematical problems.

o Recognize volume as additive. Find volumes of solid figures composed of two
non-overlapping right rectangular prisms by adding the volumes of the non-overlapping
parts, applying this technique to solve real world problems.

1The balance of this cluster is addressed in Module 4.

Module 5: Addition and Multiplication with Volume and Area EUREKA
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A STORY OF UNITS Module Overview m

Classify two-dimensional figures into categories based on their properties.

Understand that attributes belonging to a category of two-dimensional figures also belong to
all subcategories of that category. For example, all rectangles have four right angles and
squares are rectangles, so all squares have four right angles.

Classify two-dimensional figures in a hierarchy based on properties.

Foundational Standards

EUREKA
MATH

Recognize area as an attribute of plane figures and understand concepts of area
measurement.

o Asquare with side length 1 unit, called “a unit square,” is said to have “one square unit”
of area, and can be used to measure area.

o A plane figure which can be covered without gaps or overlaps by n unit squares is said to
have an area of n square units.

Apply the area and perimeter formulas for rectangles in real world and mathematical
problems. For example, find the width of a rectangular room given the area of the flooring
and the length, by viewing the area formula as a multiplication equation with an unknown
factor.

Recognize angles as geometric shapes that are formed wherever two rays share a common
endpoint, and understand concepts of angle measurement:

o Anangle is measured with reference to a circle with its center at the common endpoint of
the rays, by considering the fraction of the circular arc between the points where the two
rays intersect the circle. An angle that turns through 1/360 of a circle is called a
“one-degree angle,” and can be used to measure angles.

o Anangle that turns through n one-degree angles is said to have an angle measure of
n degrees.

Measure angles in whole-number degrees using a protractor. Sketch angles of specified
measure.

Recognize angle measure as additive. When an angle is decomposed into non-overlapping
parts, the angle measure of the whole is the sum of the angle measures of the parts. Solve
addition and subtraction problems to find unknown angles on a diagram in real world and
mathematical problems, e.g., by using an equation with a symbol for the unknown angle
measure.

Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may
share attributes (e.g., having four sides), and that the shared attributes can define a larger
category (e.g., quadrilaterals). Recognize rhombuses, rectangles, and squares as examples of
guadrilaterals, and draw examples of quadrilaterals that do not belong to any of these
subcategories.

Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and
parallel lines. Identify these in two-dimensional figures.

Classify two-dimensional figures based on the presence or absence of parallel or
perpendicular lines, or the presence or absence of angles of a specified size. Recognize right
triangles as a category, and identify right triangles.

Module 5: Addition and Multiplication with Volume and Area 5
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A STORY OF UNITS Module Overview m

] Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.

o Interpret the product (a/b) x g as a parts of a partition of g into b equal parts;
equivalently, as the result of a sequence of operations a x g = b. For example, use a
visual fraction model to show (2/3) x 4 = 8/3, and create a story context for this equation.
Do the same with (2/3) x (4/5) = 8/15. (In general, (a/b) x (c/d) = ac/bd.)

Focus Standards for Mathematical Practice

L] Make sense of problems and persevere in solving them. Students work toward a solid
understanding of volume through the design and construction of a three-dimensional
sculpture within given parameters.

L] Reason abstractly and quantitatively. Students make sense of quantities and their
relationships when they analyze a geometric shape or real life scenario and identify,
represent, and manipulate the relevant measurements. Students decontextualize when they
represent geometric figures symbolically and apply formulas.

L] Construct viable arguments and critique the reasoning of others. Students analyze shapes,
draw conclusions, and recognize and use counterexamples as they classify two-dimensional
figures in a hierarchy based on properties.

L] Model with mathematics. Students model with mathematics as they make connections
between addition and multiplication as applied to volume and area. They represent the area
and volume of geometric figures with equations (and vice versa) and represent fraction
products with rectangular areas. Students apply concepts of volume and area and their
knowledge of fractions to design a sculpture based on given mathematical parameters.
Through their work analyzing and classifying two-dimensional shapes, students draw
conclusions about their relationships and continuously see how mathematical concepts can be
modeled geometrically.

= Attend to precision. Mathematically proficient students try to communicate precisely with
others. They endeavor to use clear definitions in discussion with others and their own
reasoning. Students state the meaning of the symbols they choose, including using the equal
sign (consistently and appropriately). They are careful about specifying units of measure and
labeling axes to clarify the correspondence with quantities in a problem. They calculate
accurately and efficiently express numerical answers with a degree of precision appropriate
for the problem context. In the elementary grades, students give carefully formulated
explanations to each other. By the time they reach high school, students have learned to
examine claims and make explicit use of definitions.

] Look for and make use of structure. Students discern patterns and structures as they apply
additive and multiplicative reasoning to determine volumes. They relate multiplying two of
the dimensions of a rectangular prism to determining how many cubic units would be in each
layer of the prism, as well as relate the third dimension to determining how many layers there
are in the prism. This understanding supports students in seeing why volume can be
computed as the product of three length measurements or as the product of one area by one
length measurement. Additionally, recognizing that volume is additive allows students to find
the total volume of solid figures composed of more than one non-overlapping right
rectangular prism.

6 Module 5: Addition and Multiplication with Volume and Area EUREKA
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A STORY OF UNITS Module Overview m

Overview of Module Topics and Lesson Objectives

Topics and Objectives Days

A | Concepts of Volume 3
Lesson 1: Explore volume by building with and counting unit cubes.
Lesson 2: Find the volume of a right rectangular prism by packing with

cubic units and counting.

Lesson 3: Compose and decompose right rectangular prisms using layers.
B | Volume and the Operations of Multiplication and Addition 6
Lesson 4: Use multiplication to calculate volume.
Lesson 5: Use multiplication to connect volume as packing with volume
as filling.
Lesson 6: Find the total volume of solid figures composed of two

non-overlapping rectangular prisms.

Lesson 7: Solve word problems involving the volume of rectangular
prisms with whole number edge lengths.

Lessons 8-9:  Apply concepts and formulas of volume to design a sculpture
using rectangular prisms within given parameters.

Mid-Module Assessment: Topics A—B (assessment 1 day, return % day, 2
remediation or further applications % day)

C | Area of Rectangular Figures with Fractional Side Lengths 6

Lesson 10: Find the area of rectangles with whole-by-mixed and
whole-by-fractional number side lengths by tiling, record by
drawing, and relate to fraction multiplication.

Lesson 11: Find the area of rectangles with mixed-by-mixed and
fraction-by-fraction side lengths by tiling, record by drawing,
and relate to fraction multiplication.

Lesson 12: Measure to find the area of rectangles with fractional side
lengths.
Lesson 13: Multiply mixed number factors, and relate to the distributive

property and the area model.

Lessons 14-15: Solve real-world problems involving area of figures with
fractional side lengths using visual models and/or equations.

Eu REKA Module 5: Addition and Multiplication with Volume and Area 7
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Topics and Objectives Days

D  Drawing, Analysis, and Classification of Two-Dimensional Shapes 6
Lesson 16: Draw trapezoids to clarify their attributes, and define
trapezoids based on those attributes.

Lesson 17: Draw parallelograms to clarify their attributes, and define
parallelograms based on those attributes.

Lesson 18: Draw rectangles and rhombuses to clarify their attributes, and
define rectangles and rhombuses based on those attributes.

Lesson 19: Draw kites and squares to clarify their attributes, and define
kites and squares based on those attributes.

Lesson 20: Classify two-dimensional figures in a hierarchy based on
properties.
Lesson 21: Draw and identify varied two-dimensional figures from given
attributes.
End-of-Module Assessment: Topics A—D (assessment 1 day, return % day, 2
remediation or further applications % day)
Total Number of Instructional Days 25
Terminology

New or Recently Introduced Terms

= Base (one face of a three-dimensional solid—often thought of as the surface on which the solid
rests)

= Bisect (divide into two equal parts)

= Cubic units (cubes of the same size used for measuring volume)

= Height (adjacent layers of the base that form a rectangular prism)

= Hierarchy (series of ordered groupings of shapes)

= Unit cube (cube whose sides all measure 1 unit; cubes of the same size used for measuring volume)
=  Volume of a solid (measurement of space or capacity)

Familiar Terms and Symbols?

= Angle (the union of two different rays sharing a common vertex)
=  Area (the number of square units that covers a two-dimensional shape)
= Attribute (given quality or characteristic)

2These are terms and symbols students have seen previously.

8 Module 5: Addition and Multiplication with Volume and Area Eu REKA
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Cube (three-dimensional figure with six square sides)

Degree measure of an angle (subdivide the length around a circle into 360 arcs of equal length; a
central angle for any of these arcs is called a one-degree angle and is said to have an angle measure
of 1 degree)

Face (any flat surface of a three-dimensional figure)

Kite (quadrilateral with two pairs of two equal sides that are also adjacent; a kite can be a rhombus if
all sides are equal)

Parallel lines (two lines in a plane that do not intersect)
Parallelogram (four-sided closed figure with opposite sides that are parallel and equal)

Perpendicular (two lines are perpendicular if they intersect, and any of the angles formed between
the lines are 90° angles)

Perpendicular bisector (line that cuts a line segment into two equal parts at 90°)
Plane (flat surface that extends infinitely in all directions)

Polygon (closed figure made up of line segments)

Quadrilateral (closed figure with four sides)

Rectangle (parallelogram with four 90° angles)

Rectangular prism (three-dimensional figure with six rectangular sides)
Rhombus (parallelogram with four equal sides)

Right angle (angle formed by perpendicular lines; angle measuring 90°)
Right rectangular prism (rectangular prism with only 90° angles)

Solid figure (three-dimensional figure)

Square units (squares of the same size—used for measuring)
Three-dimensional figures (solid figures)

Trapezoid (quadrilateral with at least one pair of parallel sides)
Two-dimensional figures (figures on a plane)

Suggested Tools and Representations

Area model

Centimeter cubes

Centimeter grid paper

Isometric dot paper

Patty paper (measuring 5.5 in X 5.5in)
Protractor

Ruler

Set square or right angle template
Tape diagram

EUREKA Module 5: Addition and Multiplication with Volume and Area 9
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Scaffolds?

The scaffolds integrated into A Story of Units give alternatives for how students access information as well as
express and demonstrate their learning. Strategically placed margin notes are provided within each lesson
elaborating on the use of specific scaffolds at applicable times. They address many needs presented by
English language learners, students with disabilities, students performing above grade level, and students
performing below grade level. Many of the suggestions are organized by Universal Design for Learning (UDL)
principles and are applicable to more than one population. To read more about the approach to
differentiated instruction in A Story of Units, please refer to “How to Implement A Story of Units.”

Assessment Summary

Type Administered Format

Mid-Module After Topic B Constructed response with rubric
Assessment Task

End-of-Module After Topic D Constructed response with rubric
Assessment Task

3Students with disabilities may require Braille, large print, audio, or special digital files. Please visit
greatminds.org/contact to request information on how to obtain student materials that satisfy the National Instructional Materials

Accessibility Standard (NIMAS) format.

10 Module 5: Addition and Multiplication with Volume and Area Eu REKA
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Mathematics Curriculum

GRADE

GRADE 5 e MODULE 5

Topic A
Concepts of Volume

Focus Standards: ] Recognize volume as an attribute of solid figures and understand concepts of volume

measurement.

O  Acube with side length 1 unit, called a “unit cube,” is said to have
“one cubic unit” of volume, and can be used to measure volume.

O  Asolid figure which can be packed without gaps or overlaps using n unit cubes is
said to have a volume of n cubic units.

] Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and
improvised units.

Instructional Days: 3

Coherence -Links from: G2-M8 Time, Shapes, and Fractions as Equal Parts of Shapes
G3-M4 Multiplication and Area
G3-M5 Fractions as Numbers on the Number Line
-Links to: G6-M5 Area, Surface Area, and Volume Problems

In Topic A, students extend their spatial structuring to three dimensions through an exploration of volume.
They come to see volume as an attribute of solid figures and understand that cubic units are used to measure
it. Using unit cubes, both customary and metric, students build three-dimensional shapes, including

right rectangular prisms, and count to find the volume. By developing a systematic approach to

counting the unit cubes, they make connections between area and volume.

Next, students pack rectangular prisms, folded from box templates, with centimeter cubes. This helps them
visualize the layers of cubic units that compose volumes—an understanding that allows them to reasonably
predict the number of cubes required to fill the containers and then test their predictions by packing the
containers. Finally, students compose and decompose a rectangular prism from and into layers of unit cubes
and reason that the number of unit cubes in a single layer corresponds to the number of unit squares on a
face. They begin to conceptualize the layers themselves, oriented in any one of three directions, as iterated
units.

Eu REKA Topic A: Concepts of Volume 11
MATH
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A Teaching Sequence Toward Mastery of the Concepts of Volume

Objective 1: Explore volume by building with and counting unit cubes.
(Lesson 1)

Objective 2: Find the volume of a right rectangular prism by packing with cubic units and counting.
(Lesson 2)

Objective 3: Compose and decompose right rectangular prisms using layers.
(Lesson 3)

12 Topic A: Concepts of Volume Eu REKA
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A STORY OF UNITS Lesson 1 m

Lesson 1

Objective: Explore volume by building with and counting unit cubes.

Suggested Lesson Structure

B Fluency Practice (10 minutes)
Concept Development (34 minutes)

B Application Problem (6 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiply Whole Numbers Times Fractions Using Two Methods (5 minutes)

= Find the Area (5 minutes)

Multiply Whole Numbers Times Fractions Using Two Methods (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 4 content.

T (Write % x12 = _XT—.) On your personal white board, write the complete number sentence.
S: (Write%x 12=1x12 )
T:  (Write % x12 = — XZ 12 = __.) Fillin the missing numbers.
S: (Writesx12=—212-12_¢)
2 2 2
1x12

T:  (Write % x12 = .) Let’s try another way. Divide by a common factor, and solve.

6
5. (Write S x 12 = 1—2& -6.)

1
T: Did you get the same answer using both methods?

S: Yes.

Continue with the following possible sequence: 16 x %, 16 x %, %x 9, and 24 x g.

EUREKA Lesson 1: Explore volume by building with and counting unit cubes 13
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A STORY OF UNITS Lesson 1 m

Find the Area (5 minutes)

Materials: (S) Personal white board

Note: Reviewing this Grade 4 concept prepares students to explore volume.

T: (Project a 4-inch by 2-inch rectangle.) 4in 5cm 2cm

Name the shape. )
2in

S:  Rectangle. = Parallelogram.
- Quadrilateral. 7 om

T: (Write__inx__in=__in%) This shape is
a rectangle, though we could also call it a

quadrilateral or parallelogram. On your 3in />
personal white boards, write the area of _ /"" \ 11 em
the rectangle as a multiplication sentence 6in N 3 em
starting with the length of the longest side. 5 ir{““\\ /

S: (Write4inx2in=8in%) )

T: (Project a square with side lengths of 5 cm.) Name the shape.

S: Square. = Rhombus. = Quadrilateral. = Parallelogram.

T: This shape is a square, but it is also correct to call it a rhombus, quadrilateral, or parallelogram.
What is the measure of one of the square’s sides?

S: 5 centimeters.

T: (Write__cmx__cm=__cm?%) Onyour boards, write the area of the square as a multiplication

sentence using the measure of the square’s sides.
S: (Write5cm x5 cm =25cm?.)

Continue this process for the other squares and rectangles.

Concept Development (34 minutes)

Materials: (T) 20 centimeter cubes (S) Ruler, 20 centimeter cubes, centimeter
grid paper (Template 1), isometric dot paper (Template 2)

Problem 1: Build a solid from cubes.

T: Shade a square on your centimeter grid paper with an area of 4 square
units. (Pause to allow students to do this.)

T: This is going to be the foundation for our structure. Place 4 cubes
directly on top of that square.

S: (Do so.)
Think of the first 4 cubes as the ground floor of a building. Make a

second floor by putting another 4 cubes on top of them. (Pause.)
How many cubes are there now?

S: 8 cubes.

14 Lesson 1: Explore volume by building with and counting unit cubes EUREKA
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A STORY OF UNITS Lesson 1 m

S:

Did we change the ground floor? Why or why not? Turn and talk.

No. We just built on top of it. = The second layer of cubes doesn’t make it take up more space on
the ground. = We built up, not out, so the structure got taller, not longer or wider.

Put one more layer of 4. (Pause.) Explain to your partner how you know the total number of cubes.

| just counted up from 8 as | put each cube. = Each floor had 4 blocks, so it’s 3 fours. = | thought
of 3times 4, 12.

What is the total number of cubes in your solid?
12 cubes.

Problem 2: Build solids with a given volume with cubic centimeters.

T:

Give students time to build the structures. Move on to do
likewise with five and then six cubes as time allows. While
circulating, encourage students to use the words volume and
cubic centimeters when answering questions.

I R B I A B A

Since this is a cube with each edge measuring 1

centimeter, we call this a cubic centimeter. NOTES ON

(Hol<;l up a centimeter cube.) These cube.s can serve as MULTIPLE MEANS
a unit to measure_ the volume of your solid, the . . OF REPRESENTATION:
amount of space it takes up. What do we call this unit?

If only 1-inch cubes are available, adapt

A cubic centimeter. the lesson to work with 1-inch cubes.

Just like we use squares to measure area in square Try to obtain 1-inch grid paper from
units, we use cubes to measure volume in cubic units. the Internet, or create it on the
(Write cubic unit, cubic centimeter, and cm? on the computer and print it for students to
board.) use.

(Hold up 2 cubes.) How many cubes?
2 cubes.

How many cubic centimeters?

2 cubic centimeters.

(Hold up 4 cubes in a square formation.) Possible Solutions

What is the volume of these 4 units together?

4 cubic centimeters.

Work with a partner. On your grid paper, build three
different solids with a volume of 4 cubic centimeters.

Problem 3: Represent solids on isometric dot paper.

T:

T:

We are going to build some other structures, but we want to draw what we build. Let’s learn how to
use our isometric dot paper to draw our structures.

We will start by drawing 1 cube. (Demonstrate while directing students in each step.)

EUREKA Lesson 1: Explore volume by building with and counting unit cubes 15
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A STORY OF UNITS

Explain the process for drawing 1 cubic centimeter using the dot paper.

Step 1:

Step 2:

Step 3:

Lesson 1 m

Connect four dots to make a parallelogram. This will represent one square face of the cube,

viewed at an angle.

Draw three straight segments to the right from the two vertices on the top and the one on the

bottom right.

Draw two segments to represent the missing edges.

Step 1:

Step 2:

T:  Now we will put two cubes next to each other.

Explain the process for drawing 2 cubic centimeters.

Step 1:
Step 2:
Step 3:

Step 4:

Connect four dots to make a parallelogram.

Step 3:

Add another parallelogram that shares its right edge, just like your cubes.

Draw four straight segments to the right from the three vertices on the top and the one on the

bottom right.

Draw three segments to represent the missing edges.

L] L] L] L]

L] L] L] L]
L] L] L]

L] L] L]
L] L]

L ] L ] L ]
L] L] L]

/.

Allow students to practice several times. Then, choose
examples of several students’ work to show the class.

T: With a partner, build a structure with no more than
10 cubes each. Then, draw your partner’s structure on
dot paper. Help each other figure out if it matches

what you built.

Circulate and help students draw their figures. When they are
comfortable with the process, move them to the Application

Problem and Problem Set.

16

NOTES ON

MULTIPLE MEANS
OF ENGAGEMENT:

The spatial reasoning required to draw
centimeter cubes on isometric dot
paper may be difficult for some
students. Pattern block rhombuses
may help students orient their
drawings. Three rhombuses may be
laid on paper (with or without dots)
and traced to draw a cube.

Students may also trace the yellow
hexagon block and simply add three
interior lines to create the cube.

Lesson 1: Explore volume by building with and counting unit cubes EUREKA
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Application Problem (6 minutes)

Jackie and Ron both have 12 centimeter cubes. Jackie builds a
tower 6 cubes high and 2 cubes wide. Ron builds one 6 cubes
long and 2 cubes wide.

Jackie says her structure has the greater volume because it is
taller. Ron says that the structures have the same volume. C

Who is correct? Draw a picture to explain how you know.
Use grid paper if you wish.

" Ronis correct becauce both

. hawe 12 cubic units of volume.
- Ronss isust like JacKie’s but
' lyi/\g down.

Ron’s Fower
has 12 cubes.

Jackie’s
+ower has
12 Cubes.

Lesson 1 m

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Consider what students see written on
the board or projected on a screen:

At different times of the day, walk
around the classroom to become
aware of light patterns in the room
and how sunlight affects the
visibility of white boards.

Students who are trying to process
new or challenging information can
benefit if the written or projected
material is neat and precise.
Therefore, be mindful to always
practice writing clearly and legibly.

Note: This Application Problem is intended to help

students synthesize the parts they have learned in the
lesson and build understanding toward subsequent ‘
lessons, where eventually they learn the formula for the ~
volume of a rectangular prism.

Name AKQ—BY:\L:S

volume of each figure you built,

Problem Set (10 minutes)

1. Use your centimeter cubes to build the figures pictured below on centimeter grid paper. Find the total

vate__B5-18

and explain how you counted the cubic units. Be sure to include units.

gt
eEE

-

£ -

Students should do their personal best to complete the

sEEEE

Problem Set within the allotted 10 minutes. Some

problems do not specify a method for solving. This is an (e oime |
intentional reduction of scaffolding. Students should A | lew?| | just counted one cube.

solve these problems using the RDW approach used for
Application Problems.

Lesson 1:
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A STORY OF UNITS

For some classes, it may be appropriate to modify the
assignment by specifying which problems students should
work on first. With this option, let the purposeful
sequencing of the Problem Set guide the selections so that
problems continue to be scaffolded. Balance word
problems with other problem types to ensure a range of
practice. Consider assigning incomplete problems for
homework or at another time during the day.

Student Debrief (10 minutes)

Lesson Objective: Explore volume by building with and
counting unit cubes.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process

the lesson.

2

3.

Build 2 different structures with the following volumes using your unit cubes. Then, draw one of the
figures on the dot paper. One example has been drawn for you

Joyce says that the figure below, made of 1 cm cubes, has a volume of 5 cubic centimeters.

a. Explain her mistake.

Joyce is nt counting the one that is .!gg'i
Fidden. The cube +hats onthe gecond .§.é

layer needs 4o be sitting on a Widden
Cube.,

b. Imagine if Joyce adds to the second layer so the cubes completely cover the first layer in the figure
above. What would be the volume of the new structure? Explain how you know.

The Velume. would be (0em? I courted +he First layer;
nd then muHiplied by 2.

S5em’% 2= )0 cm?

Any combination of the questions below may be used to lead the discussion.

= In Problem 1, compare your answers for Figures C and D. What patterns do you notice?

= Compare your answers to Problem 2 with a partner. How were your drawings the same? Different?

=  What was Joyce’s mistake in Problem 3? What do you need to think about when counting cubic
centimeters in drawings? How is it different from counting them in person? Is it possible for a
drawing to fool you? Might some cubes be hidden, or might there be gaps that you cannot see?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

18 Lesson 1:
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A STORY OF UNITS Lesson 1 Problem Set m

Name Date

1. Use your centimeter cubes to build the figures pictured below on centimeter grid paper. Find the total
volume of each figure you built, and explain how you counted the cubic units. Be sure to include units.

A. D
1
y/
B. E
“
)/
C F A4 /
Figure Volume Explanation
A
B
C
D
E
F
EUREKA Lesson 1: Explore volume by building with and counting unit cubes 19
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A STORY OF UNITS Lesson 1 Problem Set m

2. Build 2 different structures with the following volumes using your unit cubes. Then, draw one of the
figures on the dot paper. One example has been drawn for you.

a. 4 cubic units b. 7 cubic units c. 8 cubic units

3. Joyce says that the figure below, made of 1 cm cubes, has a volume of 5 cubic centimeters.
a. Explain her mistake.

b. Imagine if Joyce adds to the second layer so the cubes completely cover the first layer in the figure
above. What would be the volume of the new structure? Explain how you know.

20 Lesson 1: Explore volume by building with and counting unit cubes EUREKA
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A STORY OF UNITS Lesson 1 Exit Ticket m

Name Date

1. What is the volume of the figures pictured below?

a. b.

2. Draw a picture of a figure with a volume of 3 cubic units on the dot paper.

EUREKA Lesson 1: Explore volume by building with and counting unit cubes 21
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Name Date

1. The following solids are made up of 1 cm cubes. Find the total volume of each figure, and write it in the

chart below.
A. D
)/
yh Z
B. E
YA L4
C. F
Figure Volume Explanation
A
B
C
D
E
F
22 Lesson 1: Explore volume by building with and counting unit cubes EUREKA
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A STORY OF UNITS Lesson 1 Homework m

2. Draw a figure with the given volume on the dot paper.

a. 3 cubic units b. 6 cubic units c. 12 cubic units

3. John built and drew a structure that has a volume of 5 cubic centimeters. His little brother tells him he
made a mistake because he only drew 4 cubes. Help John explain to his brother why his drawing is
accurate.

4. Draw another figure below that represents a structure with a volume of 5 cubic centimeters.

EUREKA Lesson 1: Explore volume by building with and counting unit cubes 23
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centimeter grid paper

24 Lesson 1: Explore volume by building with and counting unit cubes EUREKA
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isometric dot paper
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Lesson 2

Lesson 2 m

Objective: Find the volume of a right rectangular prism by packing with

cubic units and counting.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
[ Application Problem (8 minutes)

Concept Development (30 minutes)
[l Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply a Fraction and a Whole Number (4 minutes)
= Find the Area (4 minutes)
= Find the Volume (4 minutes)

Multiply a Fraction and a Whole Number (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 4 Lessons 6-8.

: (Write15+3=___ .) Saythe complete division sentence.
S: 15+3=5.
T:  (Write é x15=__ ) Say the complete multiplication sentence.
S $x15=5.
T: (Write % x15=___ ) Onyour personal white board, write the complete multiplication sentence.

S: (Write g x 15 = 10.)

T: (Write 15 x % = .) Write the complete multiplication sentence.

S: (Write 15 x § =10.)

Continue with the following possible sequence: 18 + 6, % x 18, 2 x 18, 18 x g, % x 32,32 x %, 32 x g , % x 18, and

24 %3,
4

26 Lesson 2: Find the volume of a right rectangular prism by packing with cubic

units and counting.
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Find the Area (4 minutes)

Materials: (S) Personal white board

Note: Reviewing this Grade 4 concept prepares
students to calculate volume. —

T:

U A

S:

2t

(Project an 8 ft by 2 ft rectangle.)

Name the shape.
8 ft
Rectangle. > Parallelogram.

- Trapezoid. 2 Quadrilateral.

(Write ft x ft = ft2.) —
This shape is a rectangle, although we
could also call it a parallelogram,
trapezoid, or quadrilateral. On your
personal white board, write the area of
the rectangle as a multiplication
sentence starting with the length of
the longest side.

(Write 8 ft x 2 ft = 16 ft2.)
(Project a square with side lengths 4 m.) Name the shape.

12 cm

3cm

5 ft

4ft 4m
/N

7vd > /4 yd

8in Y /4

Square. > Rhombus. = Rectangle. > Parallelogram. > Trapezoid. = Quadrilateral.

(Write m x m = mZ.) On your personal white board, write the area of the square as a

multiplication sentence using the measure of the square’s sides.

(Write4dmx4m=16m2)

Continue the process for the other squares and rectangles.

Find the Volume (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 1.

T:

S:

(Project the first of the images to the right.)
Each cube is 1 cubic centimeter.

(Write Volume = cubic cm.) On your personal
white board, complete the equation.

(Write Volume = 2 cubic cm.)

Continue the process for the remaining images.

EUREKA Lesson 2: Find the volume of a right rectangular prism by packing with cubic 27
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Application Problem (8 minutes)

Mike uses 12 centimeter cubes to build structures. Use centimeter
cubes to build at least 3 different structures with the same volume as
Mike’s. Record one of your structures on dot paper.

Note: This Application Problem is designed to bridge from the previous
lesson. Students work with different factors of 12 to discover different
ways of arranging the cubes. This leads to a better understanding of
how rectangular prisms are constructed from identical cubes and
toward developing an understanding of volume. Students may work
with a partner if desired.

Concept Development (30 minutes)

Materials: (S) Pencil, centimeter grid paper (Lesson 1 Template 1, also needed for Homework), scissors,

tape, 50 centimeter cubes, net (Template), Problem Set
Note: This lesson uses the Problem Set as part of the lesson.

Problem 1(a)
Project the image from Problem 1(a) from the Problem Set.

T: To make a box, copy this image on grid paper by first
shading the bottom of the box and then outlining the
figure. (If necessary, model how to draw onto grid
paper.)

T: Now, cut around the outside. The bottom is shaded, so
fold up the flaps to make the sides of the box.

Crease well, and tape to make the edges of the box.
(Model cutting and folding as necessary.)

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Breaking down a tissue or cereal box to
show how the sides form a flat shape
and then building it back into a box
may be helpful for students to
understand the figures used in the
lesson to make the boxes.

Be aware that spatial skills and fine
motor skills vary widely among fifth
graders. Some may require more time
to cut, fold, and tape the boxes.
Proximity to the teacher and the
demonstration can support students
whose spatial skills are developing.

T: Fill the box with cubic centimeters to find how many cubes fill the box up.
S:  Eight cubes.
T:  What is the volume of the box?
S: 8 cubic centimeters. = 8 centimeters cubed.
T: Talk to your partner about different ways to pack and count the cubic centimeters.
28 Lesson 2: Find the volume of a right rectangular prism by packing with cubic EUREKA
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S:

You can just count one by one. = You can put in a row of two on the bottom and then another row
on top of that to have four. It looks like a slice. Another slice makes four more. = You can put four
on the bottom and another four on top of that. 2 x4 is 8. = You can count by two or by four.

Problem 1(b)

T:

Follow the same procedure as with Problem 1(a) to have students make the
prism and pack the cubes into the box.
T:
S:
T:

Let’s fold to make another box with rectangular sides, or a rectangular prism.

What is the volume of this box?

16 cubic centimeters.

How does its volume compare with the volume of the first
rectangular prism?

It doubled.

Interesting. Why do you think that might be? Turn and talk.

It was like two of the first box laid side by side. = The bottom was
twice as long, but it had the same number of layers, so it was 16.

- The sides of the box were the same height. Just the cubic
centimeters on the bottom doubled.

Look at the image on the board. Talk to your partner about how you might find the volume without
packing it.

Problem 1(c)

T:

Allow students to answer Problems 2(a) and 2(b) independently. Check the
answers and students’ thinking together following the sequence above. Then,

(Project or show the next figure.) This time, put in the first
layer of cubes on the bottom without cutting to actually make
the box. (Pause.) What do you think the volume of this box
will be?

The flaps show the number of layers. = The bottom has 16
cubes, and there are 3 layers. = The bottom is 4 by 4, and it
looks like it will be 3 layers, so ... 4 x 4 is 16, and double is 32,
and another 16 is 48, so 48. = | think it will be 48 cubic
centimeters because 16 x 3 is 48.

distribute the box patterns on the Template for students to cut out, and have
them work independently on Problem 3.

EUREKA Lesson 2: Find the volume of a right rectangular prism by packing with cubic 29
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Student Debrief (10 minutes)

Lesson Objective: Find the volume of a right rectangular prism
by packing with cubic units and counting.

The Student Debrief is intended to invite reflection and active
processing of the total lesson experience.

Invite students to review their solutions for the Problem Set.
They should check work by comparing answers with a partner
before going over answers as a class. Look for misconceptions
or misunderstandings that can be addressed in the Debrief.
Guide students in a conversation to debrief the Problem Set and
process the lesson.

Lesson 2 m

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Encourage students who easily grasp
this concept and move quickly through
the Problem Set to think about the
results of the same problems if the units
were 2 cm cubes, 3 cm cubes, and so
on.

Any combination of the questions below may be used to
lead the discussion.

=  How did you pack your boxes in Problem 1 (a),
(b), and (c)? Cube by cube, row by row, or layer
by layer? Did the way you packed your boxes
change from problem to problem? If so, how and
why did your thinking change?

= |n Problem 2, how did you verify your prediction?
Did your prediction change between 2 (a) and
(c)? Why or why not?

=  What did you discover in Problem 3? Did your
discovery match your prediction? Could you have
used fewer cubes to make your prediction?

Why or why not?

=  How has your understanding of the term volume
changed from yesterday to today?

THs 1 cubes agress and 2 deep, So § cuber aHegether,

30 Lesson 2: Find the volume of a right rectangular prism by packing with cubic EUREKA
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

medicion: _1GCON
Al llé('m;

Thergare 2 layers, 4op and bothem, Each layer has & cubas.
Seubes X 2 = |6 cubes.

PENOR 0.

There are 4 layers. Eath layer
has lo cubes, 10cubee X 4 = 4o cubes.

!
%s

3, Cut out thenet in the template, and fold it into a cube. Predict the number of 1-centimeter cubes that
would be required to fill it.

o peedicion: P (b

b, Explain your thought process a3 you made your prediction.
T Sew that the net had six faes, S0 T Knew 1 would
nat be an open bex: When T Folded the net, = discoverad
rhad the shape of a cube.

€ Howimany 1-centimetes cwbes ate uted to fill the fgure? Was your prediction accurate?
T4 fook. 27-crtimeter cabes 4o Bl Hhe Figure. M
Prediction of 24 cubes wan't 100% arrurste bt T
was close,
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Name Date

1. Shade the following figures on centimeter grid paper. Cut and fold each to make 3 open boxes, taping
them so they hold their shapes. Pack each box with cubes. Write how many cubes fill each box.

a. Number of cubes:
b. Number of cubes:
c. Number of cubes:

2. Predict how many centimeter cubes will fit in each box, and briefly explain your predictions. Use cubes to
find the actual volume. (The figures are not drawn to scale.)

a. Prediction:

Actual:

32 Lesson 2: Find the volume of a right rectangular prism by packing with cubic EUREKA
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. Ay Predicton:

Actual:

/| Actual:
/|
)/

3. Cut out the net in the template, and fold it into a cube. Predict the number of 1-centimeter cubes that
would be required to fill it.

a. Prediction:

b. Explain your thought process as you made your prediction.

c¢. How many 1-centimeter cubes are used to fill the figure? Was your prediction accurate?

EUREKA Lesson 2: Find the volume of a right rectangular prism by packing with cubic 33
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Name Date

1. |If this figure were to be folded into a box, how many cubes would fill it?

Number of cubes:

2. Predict how many centimeter cubes will fit in the box, and briefly explain your prediction. Use cubes to
find the actual volume. (The figure is not drawn to scale.)

Prediction:

Actual:
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Name Date

1. Make the following boxes on centimeter grid paper. Cut and fold each to make 3 open boxes, taping
them so they hold their shapes. How many cubes would fill each box? Explain how you found the

number.
a. Number of cubes:
b. Number of cubes:
C. Number of cubes:
EUREKA Lesson 2: Find the volume of a right rectangular prism by packing with cubic 35
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2. How many centimeter cubes would fit inside each box? Explain your answer using words and diagrams
on each box. (The figures are not drawn to scale.)

a. Number of cubes:
Explanation:

b. Number of cubes:
Explanation:

C. - Number of cubes:
/ Explanation:
Y/
/
/

3. The box pattern below holds 24 1-centimeter cubes. Draw two different box patterns that would hold
the same number of cubes.

36 Lesson 2: Find the volume of a right rectangular prism by packing with cubic EUREKA
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Lesson 2 Template m

net
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Lesson 3

Objective: Compose and decompose right rectangular prisms using layers.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (6 minutes)
Concept Development (32 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply a Fraction and Whole Number (8 minutes)

= Find the Volume (4 minutes)

Sprint: Multiply a Fraction and Whole Number (8 minutes)

Materials: (S) Multiply a Fraction and Whole Number Sprint

Note: This Sprint reviews content from Module 4 Lessons 6—8.

Find the Volume (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lessons 1-2.

T: (Project Image A, pictured to the right.)
Each cube is 1 cubic centimeter. How
many cubes are there? Respond on your
personal white board.

S: 6.

Write the volume on your personal white
board with the correct units.

S: 6 cubic centimeters.

Follow this sequence for the other images pictured
to the right.

38 Lesson 3: Compose and decompose right rectangular prisms using layers Eu REKA
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Application Problem (6 minutes)

An ice cube tray has two rows of 8 ice cubes. How many ice _
cubes are in a stack of 12 ice cube trays? Draw a picture to \7.5 — -
&

explain your reasoning. ;j{ There are 192 ice cubes.
8

Note: This Application Problem encourages students to
visualize layers in the stack that will be helpful as students
refine their understanding of volume in today’s lesson.

Concept Development (32 minutes)

Materials: (T) 27 centimeter cubes (S) 27 centimeter cubes, rectangular prism
recording sheet (Template)

T: Build this with your own cubes. (Show 4 cubes in a square
formation stacked vertically—2 layers with 2 cubes in each
layer.)

What’s the volume of this rectangular prism?

N
S: 4 cubic centimeters.
T: Let’s add layers horizontally. Add another layer next to the

first one.

(Work.)

What is the volume?
8 cubic centimeters.

A 4

Add 3 more layers next to the first two. (Pause for students
to do this.)

What is the volume now?

20 cubic centimeters.
How did you figure that out? Turn and talk.

AN B A

| added the first 8 to the 12 more that | added. = | saw 5 along the bottom, and there were 2 layers
going back, so that makes 10, and 2 layers going up makes 20. = | knew that | had 27 cubes to start,
and | only have 7 left.

T: (Project a blank rectangular prism from the recording sheet, or draw one on the board.) Let’s record
how we built the layers. Use the first rectangular prism in the row of your recording sheet.

. How many layers did we build in all?

S: 5.
Let’s show that by partitioning the prism, vertically like bread slices, into 5 layers. (Partition the
prism vertically into 5 equal sections.) Make your prism look like mine. How many cubes were in

each layer?
S: 4 cubes.
Eu REKA Lesson 3: Compose and decompose right rectangular prisms using layers 39

MATH

©2018 Great Minds ®. eureka-math.org



Lesson 3 m

A STORY OF UNITS

/ e

T: Record that on each layer that we drew. (Write a 4 on
each of the vertical layers.) Write a number sentence
that expresses the volume of this prism using these

layers. Turn and talk.

S: Wecouldwritedcm®*+4cm3+4cm3+4cmi +
4 cm® =20 cm3. = Since all the layers are the
same, we could write 5 x 4 cubic cm = 20 cubic

[>4444

Hem®+ bhem®+ hcm® + ¥ em®+ em™ = 20om?
5 X 4 Cubic &m = 20 Cubic cm

cm.

T: (Draw the table on the board.) I'll record thatina Number of Cubes in
table. Now, imagine that we could partition this Layers Each Layer Volume
prism horizontally into layers like a cake, like our ice 5 4 20 cm?
cube trays. What might that look like? Work with 2 10 20 cm?
your partner to show the layers on the next prism in > 10 20 cm?
the row (point to the next prism on the recording
sheet), and tell how many cubes would be in each.
Use your cubes to help you.

S:  The prism is 2 units high, so we could cut the prism ~
in half horizontally from left to right. That would [> “
be 10 cubes in each one. = We could make a top -E'

layer of 10 cubes and a bottom layer of 10 cubes.

T: Let’s record your thinking. (Draw the figure to
the right.) Write a number sentence that
expresses the volume of the prism using these
layers.

S: 10cm3+10cm®=20cm3.
- 2 x 10 cubic cm = 20 cubic cm.

2 x /0 c,“\o.‘c.cmz.ZD
T: Let’s record that information in our table. [>

(Record.) Work with your partner to find one last 10
way that we can partition this prism into layers. 10
Use the third prism on your recording sheet to . 3
label the layers, and write the number of cubes in [0ei e 10 Crv = 20 im
each layer. Then, write a number sentence to 2 X (0 C“\O.t. cm = 20 culic TM
explain your thinking.

s D
JOC//V!("*- !OCMS: 20 cMm
wLi?— Cm

S:  (Work to draw the third figure and write the number sentences.)
I'll record this last bit of information in our table. (Record.)

T: Now, let’s draw the different layers together. Use the last prism in the
row of your recording sheet.

Step 1: Draw vertical lines to show the 5 layers of 4 cubes each that

remind us of bread slices. (Point to the table’s first line.)
Step 2: Draw a horizontal line to show the two layers of 10 cubes each
that remind us of layers of cake. (Point to the table’s second line.)
Draw both a horizontal and a vertical line to show the front and

back layers of 10 each. (Point to the table’s last line.)

Step 3:

Lesson 3: Compose and decompose right rectangular prisms using layers
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NOTES ON
Build a prism with a partner that has one 3 cube by 3 MULTIPLE MEANS
cube layer. (Demonstrate building this with the cubes.) OF ENGAGEMENT:
T: What s the volume? Challenge students who quickly grasp
S: 9 cubic centimeters. the decompositions by asking them to
T: Add another layer of cubes on top that completely determine a ru|§ for f.mdmg the
he first laver volume and test it for different
cover the yer. rectangular prisms. They might also be
What is the volume now? How do you know? asked to calculate the volume of the
S: It’s 18 cubic centimeters because now, we have 2 LSS €15 S o (U121 2 Gl
groups of 9 cubic centimeters. = Two layers with 9 RS 238 R ex?'a'” el e
cubes each is 18 cubic centimeters. IETE e 0 AT i e
dimensions of the cubes were doubled
T: Now, add another layer. What is the volume? or tripled.
S: 27 cubic centimeters.
T: What is the overall shape of your rectangular prism?
S:  Acubel!
T: Use the set of cubes on your recording sheet to show the three ways of layering using the same
system we just did with our 2 by 2 by 5 rectangular prism.
S: (Work.)
(Project or draw an image of a 3 x 4 x 5 rectangular prism. Direct students
to the set of vertical prisms on the rectangular prism recording sheet.)
Imagine what the bottom layer of this prism would look like. Describe it to
your partner, and then build it.
S:  There would be 3 rows with 4 cubes in each row. |
—> There would be 12 cubes in all. 1t would be 3 cubes wide and 4 cubes
long and 1 cube high. = This would be like a 4 by 3 rectangle, but it is
1 centimeter tall. (Build.)
T: Here’s the same prism but without the unit cubes
drawn. How might we represent the bottom layer on
this picture? Use your recording sheet, and talk to
your partner.
S: We could draw a horizontal slice toward the bottom
and label it with 12. = | can see in the drawing that
there are 5 layers in all, so I'll need to make the bottom  12em’+12cm®*+12cm’ + 12.cm” +12¢cm* = 60 cm®
about 1 fifth of the prism and put 12 on it. 5% 12 cubic cm = 60 cubic ¢m
T:  What is the volume of the single layer?
S: 12 cubic centimeters.
T: What is the volume of the prism with 5 of these layers?
S: lknow there are 5 layers that are the same, so 12 cm3+ 12 cm®+ 12 cm® + 12 cm® + 12 cm?,

What is the volume of the prism?
20 cubic centimeters.

s0 60 cm3. = It’s 5 x 12 cubic cm, so 60 cubic cm.

Lesson 3 m
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T:  What other ways could we partition this prism into layers? Turn and talk, and then draw a picture of
your thinking on the recording sheet.

S:  (Draw.)

Possible Solutions

D

IS +1Sem® + ISem® + ISem? = 6o em?
A X 15 cubic em = 60 ¢ubic m

20em® +20m* + 20em? = 60cm?
2% 20 cubic cm = 60 cubic cm

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Compose and decompose right
rectangular prisms using layers.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

Date

Number of
Cubesin | Valume of the Prism
Eachlayer |

42 Lesson 3: Compose and decompose right rectangular prisms using layers Eu REKA
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Any combination of the questions below may be used to lead the discussion.

In Problem 1, how did you decide how to go
about decomposing the prisms? Is there a
different way or order in which you could have
done it?

Problem 4 uses meters instead of centimeters.
What, if anything, did that change in how you
drew your picture? How about in how you
figured out the volume?

What was Josh having a hard time visualizing in
Problem 2? Which layers are easier for you to
visualize? Which are the hardest? How can you
make the hardest layers easier to see?

At what point did you not need to model with the
physical cubes anymore?
How did the Application Problem connect to

today’s lesson? How are stacks of ice trays
different from the prisms in the lesson?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

EUREKA
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2 Joshand donab were firiding thie volume of the prism o the right
The boys agres that & kayers can be added together to find the
ol Joish £ayvs that he can seé on the end of the privm that each
Eayer will hawe 16 cubes in it Jonah says that sach liyes has 36
cubes in it Wi ks nght? Explain ow Yol know wsing words,
murDars, Jndfer picturis

Jonah is right. Each layer has 6 across and 4 deep, S0
2H Cubes in each layer. 2H-x4 is %, Jash sees 16 cubes
on the end layer, but he'd have fo multiply by 6 geing

aceoss, ot ¥. He would get 16X =44, not 44, so
on Jonah is r‘FgH.

3, Marcas makes 3 prism 1 inch by 5 inchas by 5 inches. Fa Sham Sncides 1o create Biyers agust to his fiest
one. Fillin the chart below, and explain how you know the wolume of each new peisan.

) | Eath layer is 25 ind
EXc 1
. | & layers s double 2 fayers, So
16010%| "5 x Soind = 100 1n® :
5 | L ruttiplied | layer (28 in®) by 7.
7 | 1SI0] 7x 25503 2 178 102

&, Imagine Ui rectangular prisim bilow is 6 meturs long, & meers tall, snd 2 meters wide. Draw hosteontal
v o show how the prism could b decompased inta Livers that are 1 mater in height.

thas H tuyes from batiom to top.

| Eich hsrioantal liver contais_ N e cubic metens:
3
m | Th ok ob his priam s TRV
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A Number Correct:

Multiply a Fraction and a Whole Number

1. e x2= 23. 5/ x 12 =
2. /s x3= 24, 1/, x15=
3. s x4 = 25. 2/, x15=
4. 4x 1/ = 26. 15x 2/5 =
5. e x3 = 27. /s x15 =
6. /g x5 = 28. 2/ x15=
7. Y x7= 29. 4/c x 15 =
8. 7x 1= 30. 3/s x 15 =
9. 3x 1/ = 31. 15 x 3/5 =
10. 7x Y= 32. 18 x 1/, =
11. Yo x7 = 33. 18 x 5/, =
12. 4+2= 34. /e x 18 =
13. 4x 1/ = 35. 24x 1/, =
14. 6+3= 36. 3/, x24=
15. /3 x6= 37. 32x U =
16. 10+5= 38. 32x 3/ =
17. 10x 15 = 39. 5/g x32 =
18. 1/, x9= 40. 32x7/g =
19. 2/ x9= 41. 5/g x 54 =
20. Yy x8= 42, 63x 7/y =
21. 3y x8= 43, 56 x 3/, =
22. e x12 = 44, 6/, x 49 =
44 Lesson 3: Compose and decompose right rectangular prisms using layers Eu REKA
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B Number Correct:

Improvement:
Multiply a Fraction and a Whole Number

1. Yy x2= 23 3/, x8=
2. 1/, x3= 24, /s x 15 =
3. Y7 x4= 25. 2/ x15 =
4. 4x 1/, = 26. 4/s x 15 =
5. Yo %x3= 27. 3/s x 15 =
6. Yo x7= 28. 15x 3/ =
7. Yo x9= 29. 1/, x15=
8. 9x 1/ = 30. 2/3 x15=
9. 3x g = 31. 15% 2/3 =
10. 5x1/g = 32. 24x 1/ =
11. /g x5 = 33. 24 % 5/ =
12. 10+5= 34, e x24=
13. 10x /s = 35. 20x 1/, =
14. 9+3= 36. 3/, x20=
15. 13 x9= 37. 24x 1y =
16. 10+2= 38. 24x 3/g =
17. 10x 1/, = 39. 5/g x 24 =
18. 1, x6= 40. 24x 7[5 =
19. 2[5 x6= 41. 5/ x 63 =
20. e x12 = 42. 54x 7/y =
21. /e x12= 43. 49 x 3/, =
22. Y, x8= 44, 6/, x 56 =
Eu REKA Lesson 3: Compose and decompose right rectangular prisms using layers 45
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Name

1.

A STORY OF UNITS

Use the prisms to find the volume.

Lesson 3 Problem Set m

Date

= Build the rectangular prism pictured below to the left with your cubes, if necessary.

=  Decompose it into layers in three different ways, and show your thinking on the blank prisms.

=  Complete the missing information in the table.

Number of Number of
a Cubes in Volume of the Prism
. Layers
Each Layer
cubic cm
cubic cm
cubic cm
b. Number of
Number of Umoer o
Cubes in Volume of the Prism
Layers
Each Layer
cubic cm
cubic cm
cubic cm
46 Lesson 3: Compose and decompose right rectangular prisms using layers Eu REKA
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2. Josh and Jonah were finding the volume of the prism to the right.
The boys agree that 4 layers can be added together to find the
volume. Josh says that he can see on the end of the prism that each
layer will have 16 cubes in it. Jonah says that each layer has 24
cubes in it. Who is right? Explain how you know using words,
numbers, and/or pictures.

3. Marcos makes a prism 1 inch by 5 inches by 5 inches. He then decides to create layers equal to his first
one. Fill in the chart below, and explain how you know the volume of each new prism.

Number of

Volume Explanation
Layers

2

4. Imagine the rectangular prism below is 6 meters long, 4 meters tall, and 2 meters wide. Draw horizontal
lines to show how the prism could be decomposed into layers that are 1 meter in height.

It has layers from bottom to top.

Each horizontal layer contains cubic meters.

The volume of this prism is

Eu REKA Lesson 3: Compose and decompose right rectangular prisms using layers 47
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Name Date

1. Use unit cubes to build the figure to the right, and fill in the missing information.

Number of layers:

Number of cubes in each layer:

Volume: cubic centimeters

2. This prism measures 3 units by 4 units by 2 units. Draw the layers as indicated.

Number of layers: 4
Number of cubic units in each layer: 6

Volume: cubic centimeters

48 Lesson 3: Compose and decompose right rectangular prisms using layers Eu REKA
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Name Date

1. Use the prisms to find the volume.

=  The rectangular prisms pictured below were constructed with 1 cm cubes.

= Decompose each prism into layers in three different ways, and show your thinking on the blank
prisms.

= Complete each table.

Number of Number of
a. Cubes in | Volume of the Prism
Layers
Each Layer
4 Z
Z 4
cubic cm
cubic cm
cubic cm
Number of
Number of . .
b. Cubes in | Volume of the Prism
Layers
Each Layer
cubic cm
cubic cm
cubic cm
Eu REKA Lesson 3: Compose and decompose right rectangular prisms using layers 49
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2. Stephen and Chelsea want to increase the volume of this prism by
72 cubic centimeters. Chelsea wants to add eight layers, and
Stephen says they only need to add four layers. Their teacher tells
them they are both correct. Explain how this is possible.

3. Juliana makes a prism 4 inches across and 4 inches wide but only 1 inch tall. She then decides to create
layers equal to her first one. Fill in the chart below, and explain how you know the volume of each new
prism.

Number of

Volume Explanation
Layers

3

4. Imagine the rectangular prism below is 4 meters long, 3 meters tall, and 2 meters wide. Draw horizontal
lines to show how the prism could be decomposed into layers that are 1 meter in height.

It has layers from top to bottom.

Each horizontal layer contains cubic meters.

The volume of this prism is

50 Lesson 3: Compose and decompose right rectangular prisms using layers EUREKA
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Name Date

Use these rectangular prisms to record the layers that you count.

rectangular prism recording sheet

Eu REKA Lesson 3: Compose and decompose right rectangular prisms using layers 51
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Mathematics Curriculum

GRADE

GRADE 5 ¢ MODULE 5

Topic B
Volume and the Operations of
Multiplication and Addition

Focus Standards: u Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.
O A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic
unit” of volume, and can be used to measure volume.
O  Asolid figure which can be packed without gaps or overlaps using n unit cubes is
said to have a volume of n cubic units.

u Relate volume to the operations of multiplication and addition and solve real world
and mathematical problems involving volume.

O  Find the volume of a right rectangular prism with whole-number side lengths by
packing it with unit cubes, and show that the volume is the same as would be
found by multiplying the edge lengths, equivalently by multiplying the height by
the area of the base. Represent threefold whole-number products as volumes,
e.g., to represent the associative property of multiplication.

O  Apply the formulas V=/xw x h and V = b x h for rectangular prisms to find
volumes of right rectangular prisms with whole-number edge lengths in the
context of solving real world and mathematical problems.

O  Recognize volume as additive. Find volumes of solid figures composed of two
non-overlapping right rectangular prisms by adding the volumes of the non-
overlapping parts, applying this technique to solve real world problems.

Instructional Days: 6

Coherence -Links from: G3-M4 Multiplication and Area

-Links to: G6-M5 Area, Surface Area, and Volume Problems

Concrete understanding of volume and multiplicative reasoning come together in Topic B as the
systematic counting from Topic A leads naturally to formulas for finding the volume of a right rectangular
prism. Students come to see that multiplying the edge lengths or multiplying the height by the area

of the base yields an equivalent volume to that found by packing and counting unit cubes.

Next, students solidify the connection of volume as packing with volume as filling by comparing the amount
of liquid that fills a container to the number of cubes that can be packed into it. This connection is formalized

52 Topic B: Volume and the Operations of Multiplication and Addition EUREKA
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A STORY OF UNITS Topic B m

as students see that 1 cubic centimeter is equal to 1 milliliter. Complexity increases as students use their
knowledge that volume is additive to partition and calculate the total volume of solid figures composed of
non-overlapping rectangular prisms.

Word problems involving the volume of rectangular prisms with whole number edge lengths solidify
understanding and give students the opportunity to reason about scaling in the context of volume. This topic
concludes with a design project that allows students to apply the concepts and formulas they have learned
throughout Topics A and B to create a sculpture of a specified volume composed of varied rectangular prisms
with parameters stipulated in the project description.

A Teaching Sequence Toward Mastery of Volume and the Operations of Multiplication and Addition

Objective 1: Use multiplication to calculate volume.
(Lesson 4)

Objective 2: Use multiplication to connect volume as packing with volume as filling.
(Lesson 5)

Objective 3: Find the total volume of solid figures composed of two non-overlapping rectangular prisms.
(Lesson 6)

Objective 4: Solve word problems involving the volume of rectangular prisms with whole number edge
lengths.
(Lesson 7)

Objective 5: Apply concepts and formulas of volume to design a sculpture using rectangular prisms
within given parameters.
(Lessons 8-9)

EUREKA Topic B: Volume and the Operations of Multiplication and Addition 53

MATH

©2018 Great Minds ®. eureka-math.org



A STORY OF UNITS

Lesson 4
Objective: Use multiplication to calculate volume.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

I Application Problem (5 minutes)
(33 minutes)

(10 minutes)

Concept Development
[ Student Debrief

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Fractions (4 minutes)
= Find the Area (4 minutes)
= Find the Volume (4 minutes)

Multiply Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Module 4 content.

L1 4, . . L
T: (Write 3 ofg is .) Write the fraction of a set as a multiplication
expression.

(Write Ix i.)
375

A

.4
Draw a rectangle, and shade in -
(Draw a rectangle, partition it into 5 equal units, and shade 4 of the units.)
1 .4
To show 3 of o how many equal parts do we need?

3.

Show 1 third of 4 fifths.

(Partition the 4 fifths into thirds, and shade 1 third.)

Make the other units the same size as the double-shaded ones.

(Extend the horizontal thirds across the remaining units using dotted lines.)
What unit do we have now?

Fifteenths.

w4yl d0 40 A4 @92 A

54 Lesson 4: Use multiplication to calculate volume.
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w 49 A

How many fifteenths are double shaded?
Four.

Write the product, and say the sentence.

(Write Ixl= i.) L of 2is 4 fifteenths.
375 157 3 5

3 2 3_5

. . . . 2 4
Continue with the following possible sequence: 3%55%3 and = x =

55 3 5 8

Find the Area (4 minutes)

Materials: (S) Personal white board

Note: Reviewing this Grade 4 concept prepares students to calculate volume.

S:

29 44

(Project the square with side lengths 10 cm.)

How long are the square’s sides? 3ft

10 cm.

(Write___cmx___cm=___cm?) On 20m

your personal white board, write the area of 13t 9em
the square as a multiplication sentence,

including the units.

(Write 10 cm x 10 cm = 100 cm?.) 10 cm

(Project a rectangle labeled 3 ft by 13 ft.)

What is the measure of the rectangle’s

longest side? ain l:l

13 ft. 14in

What is the measure of the rectangle’s 13yd % yd
shortest side?

3ft. 20in

(Write ft x ft = ft2.) Write the area of the rectangle as a multiplication sentence

starting with the length of the longest side.
(Write 13 ft x 3 ft = 39 ft2.)

Continue this process with the other rectangles and square.

Find the Volume (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lessons 1 and 2.

T:

(Project the first image to the right. Number of horizontal
layers: 2.) Each cube is 1 cubic centimeter.

(Underneath, write Number of cubes in each horizontal layer:

.) Fill in the blank.

EUREKA Lesson 4: Use multiplication to calculate volume.
MATH
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S:  (Write Number of cubes in each horizontal layer: 6.)

(Write Number of cubes in each horizontal layer: 6. Beneath it, write Volume = cubic
centimeters + ___ cubic centimeters.) Fill in the blanks.

S:  (Write Volume = 6 cubic centimeters + 6 cubic centimeters.)
(Write Volume = 6 cubic centimeters + 6 cubic centimeters. Beneath it, write Volume =__ cubic

centimeters.)
S:  (Write Volume = 12 cubic centimeters.)

Continue this process for the remaining prisms.

Application Problem (5 minutes)

Draw a 2 cm x 2 cm x 1 cm rectangular prism on the board, or project an image of one on the board.

Karen says that the volume of this prism is 5 cm? and that she calculated it by adding the sides together.
Give the correct volume of this prism, and explain Karen’s error.

The Prism is 2 cubes lonj, 2 cubec wide and | cube
high, which is the Same thing as 2 mws with 2 cubes
ineach row. The correct Volume is %cm? Karen should
not be aéémj all +he sides Hogether. She should
Count +he +otal cubic unts in Hhe Prism.

Note: To find the volume of this figure, Karen could add 2 and 2 (the number of centimeter cubes in each
row) but not by adding all three dimensions.

Concept Development (33 minutes)

Materials: (T) Images of rectangular prisms to project (S) Personal white board, rectangular prism recording
sheet (Lesson 3 Template)

Part 1: Find the volume of multilayer prisms using multiplication.

T: (Project the leftmost image on the next page.) Record the length, width, and height of this
rectangular prism on your recording sheet. Then, decompose the prism into layers three different
ways to find the volume like we did together yesterday.

S:  (Work on the recording sheet to show the three different decompositions pictured.)

56 Lesson 4: Use multiplication to calculate volume. EUREKA
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T:

S
e—
[ P 4em
©
@
e Zem 2.cm
B e o
A3 e
w = 2 e
F = G4 e
T: Let’srecord some information about our Cubes in Each Number of
prism in this table. Look at this layer on the ubes in kac umoero Volume
top. How many cubes are in each layer? Layer Layers 3
How do you know? (3x2) 4 24 cm3
S:  There are 6 cubes. Itis 3 cubes by 2 cubes. (2x4) 3 24 cm3
- | counted them. = It’s like an array, (3x4) 2 24 cm

3x2=6.
(Record in the table as 3 x 2.)

Follow a similar sequence to record the other decompositions.

T:
S:

EUREKA

How do we use this information to find the volume of the prism? Turn and talk.

With 4 layers, that’s 4 copies of the same array of cubes, 4 times 6. That’s 24 cubic centimeters.

- | see 3 layers that each have 8 cubes in them. Eight cubes 3 times is 24 cubes. That’s 24 cubic
centimeters. = Three times 4 shows the cubes in the first layer on the front, but | need 2 of those,
so 2 twelves make 24 cubic centimeters. = Count the layers. Four layers, and each layeris a 3 cm
by 2 cm by 1 cm prism; 6 fours is 24. The volume is 24 cubic centimeters.

(Record the number of layers and volumes in the table.)

(Hold up a cube.) We know that this is 1 cubic centimeter. Look at one face of this cube (point to
one face); what is the area of this face?

1 square centimeter. A=(3cmx2cm)

(Point to the face on the top of the first prism.) If 1
square unit is the area of one cube’s face, and there
are 6 cubes that make up this face, what is the area of
this face? Write a number sentence to show the area.
Be sure to include the units.

4 em

3cmx2cm=6cm?

Zem
B e

What do you notice about the area of this face and the

S 5
number of cubes in this layer (Bemx Zew) % Acms 24 em?

They are the same.
A moment ago, we said that to find the volume, we had to account for the number of layers in the
prism. How many layers are under this face?

4.
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4w a0 d

Which dimension of the prism gives us that number?

The height.

How many centimeters is the height? Give me the unit, too.

4 centimeters.

So, we can find the volume by multiplying the area of this face by the height. (Write (3 cm x 2 cm).)
The height, 4 cm, happens to tell us the number of the layers. Show me the multiplication sentence
you can use to find the volume of this prism that matches this way of seeing the layers.
V=(3cmx2cm)x4cm=24cubiccm. 2 V=6cm?x4cm=24cmd.

(Write V=(3cm x 2 cm) x4 cm =24 cm3and 6 cm? x 4 cm = 24 cm?® on the board.) | notice some of

you wrote 6 cm?x 4 cm, and others multiplied centimeters by centimeters by centimeters. What
happens to the square units when you multiply them by the third factor? Why? Talk with a partner.

When multiplying a square unit times one more unit, it becomes a cubic unit. = You start out with
length units, the second factor makes them square units, and the third factor makes them cubic
units. = To measure area, we use squares. To measure volume, we use cubes. The third factor
means we don’t just have flat squares, but cubes.

Is this the same volume we found when we counted by the number of cubes in each layer?
Yes.

Let’s use this method again, but I'd like to use the area =(4cm X 2cm)
of this face. (Point to the layer on the end.) Write a

multiplication expression that shows how to find the fem

area of this face.

4cmx2cm.

(Write (4 cm x 2 cm).) To find the volume, we need to Dern

know how many layers are to the left of this face. 3em

What dimension of this prism tells us how many layers

this time? How many centimeters is that? Turn and (Acmx2em) 2 Bem = 24 .
talk.

This time there are 3 layers. = The length is the one that shows how many layers this time.
It’s 3 centimeters. = The prism is 3 centimeters long. This shows the layers beside this face.

(Write (4 cm x 2 cm) x 3 cm.) Multiply to find the volume.
(Work to find 24 cm3.) A=(3cm x4 cm)

(Project the image of the prism shown to the right.)
Now, let’s look at this last decomposition. Find the

4
area of the front face. Tell which dimension shows the -
layers, and work with your partner to write an
expression to find the volume. Turn and talk.

2.0

The area of this face is 3 cm times 4 cm. That’s 12
square centimeters. There are 2 layers that are each s
1cm. 3 x4 x2=24. The volume is 24 cubic (Bemx Acm) x 2em = 24 em
centimeters. = The area is 12 square centimeters, and

the width is 2 cm. Twelve square centimeters times

2 centimeters is 24 cubic centimeters.

Do

Lesson 4: Use multiplication to calculate volume. EUREKA
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T: This is the same volume as before. Look at all three multiplication sentences. What patterns do you
notice? Turn and talk.

S:  The volume is the same every time. = We are multiplying all the sides together, but they are in a
different order. = When we multiply the length of the sides together, we get the same volume as
when we counted the layers.

T: So, does centimeters times centimeters times centimeters give us centimeters cubed? Why or why
not? Turn and talk.

S:  Yes. There are three measurements that are centimeters, and then the answer is in cubic units.

- True. There are three factors that have centimeter units. So, the product has to be cubic units
because cubes measure space in three dimensions!

T: Let’s see if this pattern holds. (Display the image of the prism shown below.) Record the
dimensions of this prism. What’s different about it?

S: It's the same width and length, but now, the height is 1 cm shorter. = There are 6 fewer cubic
centimeters in this one. = There are still some 2 x 3 layers in this one.

How would you find its volume? Turn and talk.

S: | can subtract 6 cubic units from the 24 cubic units in

the 4-layer prism. That makes the volume 18 cubic iif:
centimeters. = | can multiply the 6 cubes in the top h-3em
layer by 3 layers. That’s 18 cubic centimeters. = | can V=ltent
multiply 2 cm times 3 cm times 3 cm, which is 18 cubic
centimeters. = The end has a 6 cm? area and 3 layers,
so 6 cm? x 3 cm = 18 cm®. > The front face is different b g 7_cm> % Zeres = Wt
now. ltis 3 cm by 3 cm. Thereis 1 layer behind the
3 cm x 3 cm face for a total of 2 layers. (z_cm X 3¢m> %*3 em= Ben?
3cmx3cmx2cm=18 cm?.
T: Let’s record this. (Record.) (Bemn ¥ Bem )% 2cm #18em®
T: What can we conclude about finding volume from these
examples?

S:  We can multiply the sides to find the volume. = If we know the area of one face and multiply by
the number of those layers, we can find volume. = Yes, but the number of layers is just the length
of the remaining side.

Part 2: Calculate the volume when the area of one side is given.

T: (Postimage illustrated to the right.) This image represents the top face of a ®
rectangular prism. If the prism is made of 1 cm cubes, what is the area of this
face? f=tem?

S: 4 square centimeters.
(Write A =4 cm?2. Then, post the image of the prism with a height of T
4 cm.) If the rectangular prism that sits below this face is built of Hem
centimeter cubes and has a height of 4 cm, how many layers of
centimeter cubes are in the prism?

S: 4 layers.
\j = lLCMs

EUREKA Lesson 4: Use multiplication to calculate volume. 59
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How can we use the layers to find the volume? Turn and talk.

S: | can see that the length is 2 cm and the width is also 2 cm, so if the height is 4 cm, | can multiply 2
by 2 by the number of layers, which is 4, to get the volume. = Since the area of the top is 2 cm
times 2 cm, which is 4 cm?, we can just multiply the area of the top by the height to find the volume.

T: Show me the multiplication sentence you can use to find the volume of this prism.

S: V=(2cmx2cm)x4cm =16 cubiccm. > V=4cm?x4cm =16 cm>.

T: (Write V=16 cm?on the board.) A- bint

T: (Post the image to the right on the board.) What's different about this
prism? T

S: We can’t see the individual cubes in the face with the area. 2in
- We don’t know the dimensions of the top face, just the area. AL

T: Do we need the dimensions of that top face to find the volume? Why

or why not?

S:  No. We can use the area. 2 We don’t need to know how many cubes are in each layer. We just
want the total volume. The area of the top and the height are enough to find volume.

Work with a neighbor to find the volume of this prism.

S:  (WorktoshowV=6in?x2in=12in3)

(Post the final image, to the right, on the board.) Compare this prism

to the last one. Turn and talk.

S:  This one shows just the area again. = This one shows the area of the
front and the width. We can still just multiply them. - This time, we

have the area of a different face. We have the area of the front face

and the width of the prism, which tells how many
layers are behind the front face.

Find the volume of this prism.
S: (WorktoshowV=3m?x3m=9m3)

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some classes,
it may be appropriate to modify the assignment by specifying
which problems they work on first. Some problems do not
specify a method for solving. Students should solve these
problems using the RDW approach used for Application
Problems.

Student Debrief (10 minutes)

Lesson Objective: Use multiplication to calculate volume.

The Student Debrief is intended to invite reflection and active
processing of the total lesson experience.

60 Lesson 4:
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Name KKIH’)’ - Date
1. Each rectangular prisen is built from centimetes cubes. State the dimendions, and find the volume.
wegth: 5 em SRINZ
Width: _ 2a om i
Height 2 _em leZ: 20
volume: _ @0 em®
i i_\'l'g!h :f o e
With: & em =l
weaht: M em btz 2
Volams ZH' em
i T om
Length: :
A HAzZ R
roreng 44 =32
volume: 32 em
RS
P T
i = 1Z%3=36
vohime: _ 36 _em

Bynx 2emwHon = ZHom®
Yoma B % 3em =36 em?

5 SLmn 2em X20m=200m" »
o Heok ZemAgm=32cm? o

Use multiplication to calculate volume.
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Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the

lesson.

Any combination of the questions below may be used to lead the discussion.

Explain how the prisms in Problems 1(d) and 3(b) are similar and different. ldentify the dimensions of
another prism that would have an equivalent volume to Problem 1(d).

Explain how we get cubic units when we multiply
to find volume.

(Connect the term face with the term base.
Discuss with students that these two terms may
be used interchangeably when dealing with right
rectangular prisms.) Why could we think of any
face as the base of our prism? (Discuss the fact
that if we imagine rotating the prism so that the
chosen face lies at the bottom, or what we
typically think of as the base, the remaining
dimension can be thought of as the height of the
prism.)

In Problem 4, what would happen to the volume
of Tyron’s box if he doubled the height to 16 cm?
If he halved the length? If he doubled the height
while halving the length?

Explain your thought process on Problem 5 as you
found the error in Aaron’s thinking.

Compare your earlier strategies for finding volume

to the method we learned today. How is the
formula for finding the volume of rectangular
prisms helpful?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit
Ticket. A review of their work will help with assessing students’
understanding of the concepts that were presented in today’s
lesson and planning more effectively for future lessons. The

qguestions may be read aloud to the students.

1 g n o
ve HinxBinkHinz B0in® v 3mxZmxbm =36m?
4. Tyron ks constructing.a bow in the shape of a rectangular prism fo-storn his Basebadl cards, i b 3 bength
of 10 centimeters, o width of 7 centimeters, and  height of 8 centimeters. What s the volume of the
boa?

V= lxwxh & :
=lomxTenx@em 1he Volunte of #he
=Toem® % Bem box Is 560 cubic
=8K0 em® Centimeters.

F—en—— "

Aaron says more information is nesded to find the volume of the prisns. Explain why &aron & mistaken,
and calculate the vohome of the arisms

b

feea =207 Aaren Can muH‘]PZy
s ‘ +he ared of +he

" fae by the heyglt

o find Hhe volume.
Aaron con multiply the area of | | u
the face by Fhe width 1o find the vlume. V= Zoi % 1210
V=40em* xSem= 3ooem’ =2k in?

NOTES ON
VOCABULARY:

While it is true that any face of a
rectangular prism may serve as the
base, it is not true for other prisms or
cylinders. For example, a right
triangular prism has two triangular
bases, but the remaining rectangular
faces are not bases.

EUREKA Lesson 4: Use multiplication to calculate volume. 61
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Name Date

1. Each rectangular prism is built from centimeter cubes. State the dimensions, and find the volume.

a.
Length: cm
Width: cm
Height: cm
Volume: cm?
b. e Length: cm
Width: cm
Height: cm
Volume: cm?
C. = Length: cm
/]
Width: cm
¥ Height: cm
Volume: cm?
d. Length: cm
d Width: cm
Height: cm
Volume: cm?

2. Write a multiplication sentence that you could use to calculate the volume for each rectangular prism in
Problem 1. Include the units in your sentences.

62 Lesson 4: Use multiplication to calculate volume. EUREKA
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3. Calculate the volume of each rectangular prism. Include the units in your number sentences.

a. b. A
4in
6m
< > A/a'in v
4in /
< > 2m
3m
V= V=

4. Tyron is constructing a box in the shape of a rectangular prism to store his baseball cards. It has a length
of 10 centimeters, a width of 7 centimeters, and a height of 8 centimeters. What is the volume of the
box?

5. Aaron says more information is needed to find the volume of the prisms. Explain why Aaron is mistaken,
and calculate the volume of the prisms.

a. b.

Area =20 in2

Area = 60 cm? ]
12in

5cm

EUREKA Lesson 4: Use multiplication to calculate volume. 63
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Name Date

1. Calculate the volume of prism.

Length: mm
L Width: mm
{ Height: mm
U
Volume: mm?

Write the multiplication sentence that shows how you calculated the volume. Be sure to include the
units.

2. Arectangular prism has a top face with an area of 20 ft2 and a height of 5 ft. What is the volume of this
rectangular prism?

64 Lesson 4: Use multiplication to calculate volume.
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Name

1. Each rectangular prism is built from centimeter cubes. State the dimensions, and find the volume.

Lesson 4 Homework m

Date

Length:
Width:
Height:

Volume:

Length:
Width:
Height:

Volume:

Length:
Width:
Height:

Volume:

Length:
Width:
Height:

Volume:

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm

cm

2. Write a multiplication sentence that you could use to calculate the volume for each rectangular prism in

Problem 1. Include the units in your sentences.

a.

EUREKA
MATH
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3. Calculate the volume of each rectangular prism. Include the units in your number sentences.

a. b.

10m

v

7m

2 N

8in

Volume:

Volume:

Mrs. Johnson is constructing a box in the shape of a rectangular prism to store clothes for the summer.
It has a length of 28 inches, a width of 24 inches, and a height of 30 inches. What is the volume of the
box?

5. Calculate the volume of each rectangular prism using the information that is provided.

a. Face area: 56 square meters

Height: 4 meters

b. Face area: 169 square inches

Height: 14 inches

66 Lesson 4: Use multiplication to calculate volume.
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Lesson 5

Objective: Use multiplication to connect volume as packing with volume as
filling.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (38 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Count by Cubic Centimeters (2 minutes)
= Find the Area (4 minutes)
= Find the Volume (6 minutes)

Count by Cubic Centimeters (2 minutes)

Note: This fluency activity prepares students for today’s lesson.

T: Count by 100 cubic centimeters to 1,000 cubic centimeters. (Write as students count.)

100cm® 200cm?® 300cm?® 400cm® 500cm® 600cm?® 700cm® 800cm3® 900cm?® 1,000 cm?

100mL  200mL 300mL 400mL 500mL 600mL 700mL 800mL 900mL 1 liter

100 cm?3, 200 cm?, 300 cm?3, 400 cm?3, 500 cm?3, 600 cm?, 700 cm?, 800 cm?3, 900 cm?, 1,000 cm?.
Count by 100 mL. (Write as students count.)
100 mL, 200 mL, 300 mL, 400 mL, 500 mL, 600 mL, 700 mL, 800 mL, 900 mL, 1,000 mL.

1,000 mL =1 liter. Count by 100 mL again. This time, when you come to 1,000 mL, say 1 liter.
(Write as students count.)

S: 100 mL, 200 mL, 300 mL, 400 mL, 500 mL, 600 mL, 700 mL, 800 mL, 900 mL, 1 liter.

A I 4

Find the Area (4 minutes)

Materials: (S) Personal white board

Note: Reviewing this Grade 4 concept prepares students to calculate volume. Images not drawn to scale.

Eu REKA Lesson 5: Use multiplication to connect volume as packing with volume as filling 67
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T: (Project a rectangle with side lengths of 6 cm and 4 cm.)
What is the length of the rectangle’s longest side?

S: 6cm.

What is the length of the rectangle’s shortest
side?

S: 4cm.
(Write__cmx_cm=__cm?2) Onyour

personal white board, write the area of the
rectangle as a multiplication sentence
including the units.

S: (Write6cm x4 cm =24 cm?.)

(Project a square with a given length of 9 cm.) 3em

Name the shape.

Square.

What is the length of the square’s sides?
9 cm.

A 4

(Write __cmx__cm=__cm?) Write the area of the
square as a multiplication sentence including the 71in
units.

S: (Write9cmx9cm=81cm?)

Continue this process for the other rectangles and squares.

Find the Volume (6 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Lesson 4. Images not drawn to
scale.

T: (Project the 4 cm by 5 cm by 2 cm rectangular prism illustrated
to the right.) What’s the length of the rectangular prism?

4 cm.

5in

9cm

12in

3in

2cm

\

What's the width?
5cm.
What’s the height?
2cm.

J 0 49 49

(Write_cmx_cmx__cm=

cm?3.) On your personal white b(;rd, 7//3:1“

calculate the volume.
S: (Write4cm x5cmx2cm=40cm3)

Repeat this process for the 3 cm by 3 cm by 8 cm rectangular prism.

68 Lesson 5: Use multiplication to connect volume as packing with volume as filling
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T: (Project the rectangular prism to the right.) Say the given area

of the rectangular prism’s front face.
40 ft2.

Say the given width.

7 ft.

AN O I 4

(Write V = 280 ft3.)

(Write V=__ft3.) On your personal white board, calculate the volume.

Repeat this process for the rectangular prism with a face of 12 ft? and a height of 9 ft.

Concept Development (38 minutes)

Materials: (S) Per group: centimeter cubes, several small
watertight containers (preferably right rectangular
prisms) marked with a horizontal line for measuring,
small pitcher of water, graduated cylinder labeled
with mL, class data recording sheet poster, ruler or
tape measure, Problem Set (Problems 1-3)

Note: Because today’s lesson is a hands-on exploration, time
for the Application Problem has been given to the Concept
Development.

Before class, prepare a large poster or sheet for groups to
record their findings. Be sure to use cubes that are denser than
water for the displacement exploration.

Problem 1
Investigate 1 cm® =1 mL.

T: What are some ways that we can determine the
volume of the box you’ve been given using the
materials on your table?

S:  We can pack it with cubes and count. = We can pack
the bottom layer and then use the cubes to find how
many layers. = We could find the area of any base
and then count the layers. = We can measure the
sides and then multiply the three dimensions.

T: Measure the inside dimensions of your box using the
line that’s drawn as the height, and multiply to find the
volume. Then, confirm the measurement by packing
the box to the line that’s drawn. Record the volume in
cubic centimeters on Problem #1 of your Problem Set.

S:  (Work.)

Lesson 5:

EUREKA
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NOTES ON

MULTIPLE MEANS
OF REPRESENTATION
AND MATERIALS:

Fancy toothpicks, straight pins, and
some office supplies come in clear
rectangular boxes suitable for this
activity. The horizontal fill line for the
water can be drawn at a height that
matches the number of cubes that can
be packed into the box. If these are
not readily available, small rectangular
breath mint boxes or metal spice boxes
can be used. However, students may
have to estimate if the corners are
rounded. It is best to test the boxes
and volumes before implementing this
lesson.

An alternative approach is to gather a
collection of small gift boxes and use
salt rather than water to fill them.
While salt is not a liquid, it does
behave like one for the purposes of the
first activity.

The second activity must be done with
water and a centimeter cube that
sinks. If a dense cube is not available,
students should use a drinking straw or
coffee stirrer to submerge the cube
completely.

If resources are limited, this may be
done as a demonstration and then as a
center over the course of a few days in
small groups.

Use multiplication to connect volume as packing with volume as filling

69



A STORY OF UNITS Lesson 5 m

T: Now I would like you to find the amount of liquid your container will hold. Any ideas how you might
do this using the materials on your table? Turn and talk.

S:  We could pour in some water and then measure the water with the graduated cylinder. = We could
fill the container with water and then use a measuring cup to measure the water. That would tell us
the amount it will hold.

: What units are used on the graduated cylinder?
S: Miilliliters.
Pour the water to the fill line. Then, measure the amount of water by carefully pouring it into the

graduated cylinder. Record the liquid volume on Problem #2 of your Problem Set. Once your group
is done, have a member of your group record your data onto the class poster.

S:  (Work and record.)

T: (Circulate, asking students to describe what they’re doing. Encourage use of the terms volume,
capacity, and other unit language.)

T: Now that we’ve recorded our findings, let’s look at the volume data. What do you notice about the
volume as measured by the cubes and the liquid volume?

S:  They are the same. = Our box packed 36 cubes, and it held 36 mL of water. = Although our prism
was a different size than the first group’s, our packing and filling amounts were the same. = Ours
was really close—just one cubic centimeter more than the milliliters.

What can you say about the relationship of 1 milliliter to 1 cubic centimeter?

S:  They seem to be the same. - | think they are equal.

There’s a way we can show that these two measurements are equal. Put water into your graduated

cylinder to any measuring point other than the fill line. Be careful to fill it exactly to the line you
choose. For example, you might fill your graduated cylinder to 15 mL.

S:  (Pour.)
Now, pour in 1 more milliliter of water, and describe
what happens to the water level. NOTES ON

S:  The water went up one more line. = The water rose MULTIPLE MEANS
because we put more in. OF ENGAGEMENT:

T: Record the new amount of water on Problem #3 of When dividing students into groups, be
your Problem Set. What will happen to the water level sure to choose members with different
if we place 1 cube in the graduated cylinder? Tell your strengths. Try to assign tasks such as
partner. recorder, builder, pourer, and

S: It will go up again. = The water will rise because the measurer.

cube pushes some of the water out of the way.

T: Let’s find out how far the water will rise. Place 1 centimeter cube into the water. Describe what
happens to your partner.

S:  (Work and discuss.)
How did the water level change?

S: The water rose. -2 It looks like there’s more water in the graduated cylinder. = The water went up
1 mL.

Lesson 5: Use multiplication to connect volume as packing with volume as filling Eu REKA
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T: We didn’t actually put more water in, and yet the cube caused a rise in the water level equal to
when we put 1 mL of water in the graduated cylinder. From this investigation and from our work
with the boxes, what can we say about the relationship between 1 mL of water and 1 cubic cm?

S:  They are equal. = | know they are equal because | measured my box and got the same number
of cubes as milliliters. = | know they are equal because one cube made the water go up 1 milliliter.

T: Yes. We have seenthat 1 cm3 =1 mL. (Write 1 cm3=1 mL on the board.) This is an important
relationship that will help us solve problems.

Problem 2

A rectangular tank measures 30 cm by 20 cm by 40 cm. How many milliliters of water are in the tank when it
is full? How many liters is that?

T:

S:

Problem 3

a.

Let’s use what we’ve learned about volume as filling to solve this problem. We need to find the
volume of the water in the tank. What do we know about the tank that can help us?

We know the size of the tank. = Since the water is filled to the top,
the volume of the tank will be the same as the volume of the water.

Find the volume of the tank.
(Work to find 24,000 cubic centimeters.)

We discovered today that 1 cubic centimeter is equal to 1 mL. Since
this is true, how many milliliters of water are in the tank when it is full?

24,000 mL. " 30cm
How many liters is that?
24 liters.

40 cm

20cm

A small fish tank is filled to the top with water. If the tank measures
15 cm by 10 cm by 10 cm, what is the volume of water in the tank?
Express your answer in mL.

10cm

10cm

After a week, water evaporates out of the tank, so the water is 9 cm 15 cm
high. What is the volume of the water in the tank?

(Project Problem 3(a) and the accompanying image onto the board.)
Using what we’ve talked about today, turn and talk to your partner,
and find the volume of water in the tank in cubic centimeters and in
milliliters.

All we need to do is multiply the sides because the water is all the way to the top. = Since the
water fills the whole tank, we can just multiply 15 x 10 x 10. That’s 1,500 cubic centimeters. = It’s
easy to find the volume. It’s 1,500 cubic centimeters. We have to say it in milliliters. That’s exactly
the same number, so it’s 1,500 mL.

(Project Problem 3(b).) Let’s imagine that some of the water evaporated out of the tank. Now the
water is only 9 cm deep. Does this change the height of the tank? Why or why not?

No, because the tank doesn’t change size.
Does this change the area of the bottom of the tank?

Eu REKA Lesson 5: Use multiplication to connect volume as packing with volume as filling 71
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S:  No. The tank is still the same size.

Will the volume of the water change? Why or why
not?

S:  The volume in the tank will be less because some of

the water is gone. = The water won’t be as high.

- The water level will go down by 1 cm, so that’s like

pouring out a layer of 15 by 10 centimeters.

T: Find the volume of the water in the tank now. Turn

and talk.

S:  The bottom of the tank is the same, so the water is
spread out on the bottom the same way as before.
The only thing that is different is the height of the

water. I'll multiply 15 and 10 and then multiply by 9.
That’s 1,350 cubic centimeters of water. = The part of
the water that is gone is 15 x 10 x 1. That’s 150 cubic
centimeters. | can subtract that from 1,500. That will

be 1,350 cubic centimeters still in the tank.

What is the volume of the water in the tank now?
1,350 cubic centimeters.

Express that in milliliters.

1,350 mL.

w A4w A

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach used
for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Use multiplication to connect volume as
packing with volume as filling.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be

72 Lesson 5:
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NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

While the relationship of 1 cm3=1 mL
seems a simple one numerically, the
concept behind this relationship—that
of volume as filling as well as packing
(especially when comparing a
rectangular container to a cylindrical
one)—is more complex. Be sure to
offer many opportunities for students
to encounter this concept beyond
today’s lesson. Ask often if an amount
of liquid will fit into rectangular
containers and how it might be
confirmed without pouring.

vove_Chowieny

1. Determine the volume of two boxes on the table using cubes and then confirm by measuring and
multiplying.

Box Number of cubes Measurements —
Number: patked: Length width Height
*
| 32 B | o | eom| Bmwe®
z 20 2em | Sem 2em 20 em?
2. Using the same boxes from #1, record the amount of liquid that your box can hold.
Box | Liquid the box can
Number. hold
1 32 m
z 20 m

3. Shade to show the water in the graduated cylinder,

At fiest After 1 mL water added: After 1 cm cube sdded:

. S _5 m 6 m

Use multiplication to connect volume as packing with volume as filling
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addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the

lesson.

Any combination of the questions below may be used to lead the discussion.

Have you ever heard the term cc’s on TV or in real life? In what context have you heard the term?
What do you think cc’s means? (Students might say that medicines, intravenous fluids, and
injections are often ordered in cc’s. Explain that a ccis a cubic centimeter, equivalent to 1 milliliter.)

Problem 6 describes the height of the water using
the word depth. Discuss the connection between
these two terms. How is height like depth?

When might you use the word height to describe e i o e b it snd
Wh=n 1 cubic. cortimeter is aééa:lu +h: em*ar /’

a figure, and when might depth be more v vins ol Therafbre 4 Gt o 1 il “;)
appropriate? Can the words be used B L=
interchangeably? (Have students rephrase m

problems from the Problem Set to test. English

language learners especially will benefit from 1Lz1,000mb
such a discussion.)

(Problem 7 asks students to extend their T . s
knowledge of cubic centimeters and milliliters to Vi = 3am K 8cmloom =1,0406m%  No, Hhe beaker hoids 4oml.

less +han the tank. 4L=Looombl, and |.t4ocm? = Loto mL.
Lo ml is Lomk mere than 1,000mL.

A rectangalar Hih t2nk measures 26 cm by 0 cm by 18 ¢, The tank is filled with water to a depth of 15

liters. Allow students to work together to think
through this task if necessary and then explain

o 520
their thinking to another partner group. Discuss N emn 2ok Ben 4 o Y T .
other connections as well.) If 1 cubic centimeter , S520umsisn =7 goocr = T8 +§§§D" s j
is equal to 1 milliliter, to what liquid measure is It OO — -
1 cubic meter equivalent? How could you find :sz:*::;";{’"ﬁ M The @midiniog fark is 2Bem Xz Sem.
out? (Students can draw to investigate using = |, Gh0cm? = | Sboml. ﬁp}"“mpl“é SR o et
100 cm = 1 m. Building a cubic container from > e

. . | _=|.000 3 L = e IFis 2em hﬁl’\
meter sticks in the classroom helps students LEKRmEA hestentt w500 %0

visualize the actual volume of 1 kiloliter. They
might also imagine pouring 1,000 liter bottles of
water or 500 2-liter soft drinks into that single container.)

(Ask students to generate as many rectangular prisms with whole number sides as they can that
would hold 1 liter of liquid. Although the dimensions are all factors of 1,000, the shapes of the
containers may be drastically different. Students might even be encouraged to draw the containers
on isometric dot paper for comparison.) What do the sides of all these containers have in common?
(All are factors of 1,000.) Because they all have the same factors, are they all the same shape? Why
or why not?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name Date

1. Determine the volume of two boxes on the table using cubes, and then confirm by measuring and
multiplying.

Box Number of Cubes Measurements

Number Packed Length Width Height Volume

2. Using the same boxes from Problem 1, record the amount of liquid that your box can hold.

Box Liquid the Box Can
Number Hold

mL

mL

3. Shade to show the water in the graduated cylinder.

3
=

mL mL
10—

iy
o o
|

N W A U1 O N (0]
|

&wahmm\lmm
sy
(wapmm\loouoo
|
&H

At first: After 1 mL water added: After 1 cm cube added:
mL mL mL
74 Lesson 5: Use multiplication to connect volume as packing with volume as filling Eu REKA
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4. What conclusion can you draw about 1 cubic centimeter and 1 mL?

5. The tank, shaped like a rectangular prism, is filled to the top with water.

13 cm

<-
|

/ | — /

v
-
-

10 cm 500 mL -----

‘/; cm \_ Y

Will the beaker hold all the water in the tank? If yes, how much more will the beaker hold? If no, how
much more will the tank hold than the beaker? Explain how you know.

6. A rectangular fish tank measures 26 cm by 20 cm by 18 cm. The tank is filled with water to a depth of
15cm.

a. What is the volume of the water in mL?

b. How many liters is that?

¢. How many more mL of water will be needed to fill the tank to the top? Explain how you know.

7. A rectangular container is 25 cm long and 20 cm wide. If it holds 1 liter of water when full, what is its
height?
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Name Date
15cm N - /
- ' 200 mL
150 mL —
o P
50 mL

A cm \ ““’)

a. Find the volume of the prism.

b. Shade the beaker to show how much liquid would fill the box.
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Name Date

1. Johnny filled a container with 30 centimeter cubes. Shade the beaker to < 0o mL /

fill—

show how much water the container will hold. Explain how you know. |

80mL -----

60 ML -

40mL -----

20mL -----

\_ _

2. A beaker contains 250 mL of water. Jack wants to pour the water into a container that will hold the
water. Which of the containers pictured below could he use? Explain your choices.

C
5
A c& | 2cm

— 25cm
6cm B Area =
12 cm 75 em? D
12.cm
Area = 3cm E
20 cm?
12 cm

3cm

3. On the back of this paper, describe the details of the activities you did in class today. Include what you
learned about cubic centimeters and milliliters. Give an example of a problem you solved with an
illustration.

Eu REKA Lesson 5: Use multiplication to connect volume as packing with volume as filling 77

MATH

©2018 Great Minds ®. eureka-math.org



A STORY OF UNITS

Lesson 6

Lesson 6 m

Objective: Find the total volume of solid figures composed of two

non-overlapping rectangular prisms.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
I Application Problem (8 minutes)

Concept Development (30 minutes)
[l Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Fractions (3 minutes)
= Count by Cubic Centimeters (3 minutes)
= Find the Volume (6 minutes)

Multiply Fractions (3 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Module 4.

L1
T: (Write 5 %5 __.) Complete the number sentence.

1.1 1
S: —x-=-,

272 4

. . 11 1.1
Continue this process with 5%3 and > %5

.21 .
T: (Write 3%5° .) On your personal white board, complete the number sentence.
L2 1 2
S: (Write-x-==.)
375 15
L2001
T: (Write 3%3° .) Say the completed number sentence.
2. 1 2
S: -x= =<,
373 9
. .1 31 3 3 3
Repeat this process with-x =, = x =, and = x =,
373475 4" 5
2.2
T: (Write 3%5° __.) Complete the number sentence.
2 2 4
S =x=-=—,
375 15
78 Lesson 6: Find the total volume of solid figures composed of two

non-overlapping rectangular prisms
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. . 3.3
Continue this process for Phels

1

Lesson 6 m

T:  (Write rhe % = __.) Onyour personal white board, write the equation with the product.

S: (Writelxi:i.)
574720

T (Write % x g = __.) Write the equation with the product.

S: (Writeox2=2=-1)
4 3 12

. . . . 2.3 5_2 2. 3
Continue with the following possible sequence: 3%733% % and Xy

Count by Cubic Centimeters (3 minutes) 5
Note: This fluency activity prepares students for today’s 200
lesson.
. 200 cm?

T: Count by twos to 10. (Write as students count.)

S: 2,4,6,8, 10. 200 cm?

T: Count by two-hundreds to 1,000. (Write as students

count.)

S: 200, 400, 600, 800, 1,000.

Count by 200 cm3 to 1,000 cm3. (Write as students
count.)

S: 200 cm?, 400 cm?3, 600 cm?, 800 cm?, 1,000 cm?.

Count by 200 cm3. This time, when you come to
1,000 cm3, say 1 liter. (Write as students count.)

S: 200 cm?, 400 cm?, 600 cm?3, 800 cm?, 1 liter.
Find the Volume (6 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 4. Images not drawn to scale.

T: (Project a3 cm by 4 cm by 2 cm rectangular prism.)
What’s the length of the rectangular prism?

S: 3cm.
T:  What’s the width?
S: 4cm.
T: What’s the height?
S: 2cm.

4 6

400 600

400cm?® 600 cm3

400 cm?® 600 cm3

800

800 cm?

800 cm?

NOTES ON

MULTIPLE MEANS

OF REPRESENTATION:
Have students skip-count as a group as
they did in Grades K and 1 when they
were counting by twos and threes.
This time, when they get to 1,000 cm3,
they should say 1 liter.

3 cm

EUREKA Lesson 6: Find the total volume of solid figures composed of two

MATH- non-overlapping rectangular prisms
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1,000
1,000 cm?

1 liter

10 cm

2cm
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T: (Write__cmx__cmx__cm=__cm3) Onyour
personal white board, calculate the volume.

S: (Write3cmx4cmx2cm=24cmd3)

Repeat the process for the 4 cm by 4 cm by 10 cm rectangular 5in

prism.

L]

M

4in

T: (Project the rectangular prism that has a given volume Volume =40 in”
of 40 in3, length of 4 in, and width of 5in.) What’s the
length of the rectangular prism?

4in.

What’s the width of the rectangular prism?

5in.

What’s the volume of the rectangular prism?

40 in3.

(Write 40in*=4inx5inx __in.) Onyour personal

white board, fill in the missing side length. If you need 4in
to, write a division sentence to calculate your answer. 3in

S: (Write40in®=4inx5inx2in.) Volume = 120 in°

J 490 49

Repeat the process for the rectangular prism with a given volume of
120 in3, length of 3 in, and width of 4 in.

of 30 ft? and a given width of 6 ft.) Say the given area of the

T: (Project the rectangular prism with a face having a given area ‘
prism’s front face.

Area =30 1‘t2 /
6t

S: 30 ft2
T: Say the given width. . A
S: 6ft. rea- 128
T: (WriteV=__ft3) Onyour personal white board, calculate
the volume.

aft

S: (Write V =180 ft3.)

Repeat the process for the rectangular prism with a face having a
given area of 12 ft? and a height of 8 ft.

Concept Development (30 minutes)

Materials: (T) Drawing of rectangular prism figures
(S) 15 centimeter cubes, dot paper

Fardner A T o T
|2 cobie vnits B ok
80 Lesson 6: Find the total volume of solid figures composed of two EUR EI( l
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Problem 1

Build and combine structures, and then find the total volume.

T: Partner A, use one color cube to build a structure that is 3 cm by 2 cm by 2 cm. Partner B, use a
different color to build a cube that is 2 cm long on every side. Record the volume of your structures.

S:  (Work.)
Keeping their original dimensions, how could you combine the two structures you’ve built?
Turn and talk. Then, find the volume of your new structures.

S:  We could put the cube on top of the rectangular prism. ) o
- We could put them beside each other on the end. Possible Combinations
- We could make an L. = The volume is 20 cubic
units.

T: Now, build a different structure using the two prisms, - |
and find the volume.

S: (Work.)
How did you find the volume of your new structures?

S:  We counted all the blocks. = We knew that one was
12 cubic units and the other one was 8 cubic units.
We just added that together to get 20 cubic units.

T:  When you built the second structure, did the volume
change? Why or why not?

S: It did not change the volume. There were still 20 cubic
units. = It doesn’t matter how we stacked the two
prisms together. The volume of each one is the same
every time, and the volume of the whole thing is still |
20 cubic units. = The total volume is always going to
be the volume of the red structure plus the volume of '
the green structure, no matter how we stack them.

Problem 2

T: (Project or draw on the board the 3 m x 2 m x 7 m prism on the
right.) What is the volume of this prism? R

S: 42md,
Imagine another prism identical to this one. If we glued them 7m
together to make a bigger prism, how could we find the
volume? Turn and talk. Then, find the volume.

S:  We already know that the volume of the first one is 42 m3. We could just 2m

add another 42 m3to it. That would be 84 m3. = We could multiply 42
by 2 since they are just alike.
That’s 84 m3.

EUREKA Lesson 6: Find the total volume of solid figures composed of two 81
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Problem 3

Problem 4
T:

82

T:

w4 49 A

(Project or draw on the board the composite structure.) How is
this drawing different from the last one? 2in

There are two different-size boxes this time. = The little box on

top only has measurements on the length and the height. 43_|n>

4in
There are a lot of markings on this figure. We’ll need
to be careful that we use the right ones when we find 5in
the volume. Find the volume of the bottom box. 6in

(Work to find 120 cubic inches.)

What about the one on the top? | heard someone say

that there isn’t a width measurement on the drawing.
How will we find the volume? Turn and talk.

NOTES ON
The boxes match up exactly in the drawing on the MULTIPLE MEANS

width. That means the width of the top box is the OF ENGAGEMENT:

same as the bottom one, so it’s still 5 inches wide. o '

- You can tell the top and bottom box are the same BT 9 U 3 e 9
construct the prisms can help to keep

. . . X5 XD
Wldth'. SO Just mU|t|p|y 3x5x%2 kinesthetic learners on task. The
What is the volume of the top box? calculation of the volume can still be
30 cubic inches. made with the formula.

How could we find the total volume?

Add the two together.

Say the number sentence with the units.

120 cubic inches + 30 cubic inches = 150 cubic inches.

(Project or draw the figure given on the right.)
Compare this figure to the last one.

There are two different boxes again. = There’s a little Am
one and a big one, like last time. = This time, there’s a 2m
bracket on the height of both boxes. = There’s no 2m
length or width or height measurement on the top box
this time.

6m

If there are no measurements on the top box alone, how might we still calculate the volume?
Turn and talk.

We can tell the length of the top box by looking at the 6 meters along the bottom. The other box
has 4 meters sticking out on the top of the box. That means the box must be 2 meters long. = The
length is 6 minus 4. That’s 2. = The width is easy. It’s the same as the bottom box, so that’s

2 meters. = The height of both boxes is 4 meters. If the bottom box is 2 meters, then the top box
must also be 2 meters.

What is the volume of the top prism? Say the number sentence.
2mx2mx2m =8 cubic meters.

Lesson 6: Find the total volume of solid figures composed of two EUREKA
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T: What is the volume of the bottom prism? Say the
number sentence. NOTES ON

S: 6mx2mx2m =24 cubic meters. MULTIPLE MEANS
What’s the total volume of both? Say the number OF ENGAGEMENT:
sentence. Challenge students whose spatial skills

S: 8 cubic meters + 24 cubic meters = 32 cubic meters. allow them to see these figures easily

by having them draw a figure
Problem 5 consisting of three different prisms on

Two rectangular prisms have a combined volume of 135 cubic

dot paper with just enough
information given to calculate the

meters. Prism A has double the volume of Prism B. volume of the figure. They should
a What is the volume of each prism? calculate the volume of their own
' ’ figures and then exchange figures with
b. If one face of Prism A has an area of 10 square meters, a partner.
what is its height? Students can write about the minimum
T: Let’s use a tape diagram to help us with this problem. information necessary to calculate the

. . volume of a composite figure.
Read it with me. 2 &

T/S: (Read.)
T: What can we draw from the first sentence?

S:  Atape diagram for each prism. = Two tape A
diagrams labeled Prism A’s volume and Prism B’s V3¢

volume. > A bracket on both to show they are B O
135 cubic meters total. = Their total volume is
135 cubic meters. 3 unths = 145
T: What does the next sentence tell us, and how can Lunit = !%—- = 4%

we represent it?

S:  Prism Ais double the volume of Prism B. = We
need 2 units for Prism A. = Prism A’s tape should
be twice as long as Prism B’s.

3
Viisem B's volume 1 LX 45 e 5 Q0en,
Yeiom BY volume g 45 g_m".

T
?

T: Show that in your diagram. Then, use this
information to solve for the volumes of both

prisms.
S: (Work.) A0 = 1o x __
What is the volume of each prism? 9o _
o ~ O\

S:  Prism Ais 90 cubic meters, and Prism B is 45 cubic
meters.

T: To find the height of Prism A, what do we need to think
about? Turn and talk, and then solve.

Priem A 134 meters ’h\q'h

S:  We know the area of one face. If we multiply the area by something, we should get the volume of
90 m3. The areais 10 m?, and 10 times 9 is 90. It is 9 meters tall. = We can divide 90 by 10 and get
9 meters tall.

Lesson 6:
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Application Problem (8 minutes)

A storage company advertises three different choices for all your storage needs: “The Cube,” a true cube
with a volume of 64 m3; “The Double” (double the volume of “The Cube”); and “The Half” (half the volume of
“The Cube”). What could be the dimensions of the three storage units? How might they be oriented to cover
the most floor space? The most height?

Cube: T Lomx L 3 4
=6t
B A
Double - HatF

Could be &m x #mxm =128m’ Could be Um x 4mX 2m =32m?*

most Floor space: &mx 16m MostFloor space = o xLm
(or 128m bate and Im hij‘n) (or 32nt base and I1m high)

most height : Imx Im x128m Most height = Im X Im x 32m

Note: Students use the knowledge that a cube’s sides are all equal to find the side as 4 meters.

(Side x side x side = 64 m3, so each side must be 4 m.) While students may approach halving or doubling the
other storage units using different approaches (for example, doubling any of the dimensions singly), this
problem affords an opportunity to discuss the many options of orienting the storage units to give the most
practical increase or decrease in square footage or height for storage of various items. The problem also

reinforces the part to whole relationships of volume.
Problem Set (10 minutes) M .
Hame |che[le Date
Students should do their personal best to complete the : < : Na=Tinxdin %30
Problem Set within the allotted 10 minutes. For some , ) e
classes, it may be appropriate to modify the assignment Dﬁ T i b e
by specifying which problems they work on first. Some . s __EJ ffg_‘n‘féiﬂ
problems do not specify a method for solving. Students Votusn: V= lkzr s Bem X I0om= 200 vonune: _Bitindr 36030} = Liltic?
H Sohuticn Strategy: Saution Srategy;
should solve t.hes.e problems using the RDW approach Tambined the 2 heights o b Pm A 45 hae e same. bt S0
used for Application Problems. loem. Then T justused the  Lused the Velume formiula # then alded
foemula For Volume. the 2volumes 4o find he fofal ,
d: e
f oo M= o Bumiy 3 Na=Emi3mebm
q O i ] A 7 n-.-mm*ﬂkm = Zﬁm =24 mt*ém
Student Debrief (10 minutes) ’;L o ‘ o B e
—'-”g’—J - A | om Vo= loma3maém
L ) o TSR (e Fema 2 ‘ 8 =3omt46m
Lesson Objective: Find the total volume of solid figures 3 2cm - =iform?
. . = foom?
composed of two non-overlapping rectangular prisms. vome: Wb ebom®= BB Cm? voure: IHP+ 80 = 324>
. L. ) . . Sohution Stritegy- Soluton Sratagy
The Student Debrief is intended to invite reflection and 1otn—6em showcthat the  12=6m shads that e height of
. . . length of A is ¥cm. Then A is ént. Bgain, T found the volume
active processing of the total lesson experience. v e e b ot Mﬁmﬁg e addad e hgelher
and addad Hhem fegether.
84 Lesson 6: Find the total volume of solid figures composed of two Eu REKA
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Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to lead the discussion.

=  What advice would you give to a friend who
was having trouble picturing the dimensions

on a composite figure? What helps you to I S T~ S S - T

. . . . . b} by 2in. The other size measures 9in by 8 in by 18 in. What is the total volume of the sculpture?
figure out missing dimensions? Vhep = Snxginzin B’

oy . =208 in? 3 E :
= (If all students use an addition strategy to find the | =« " bRl =
. 2 Vdumeg=FinXBinX Bin | 2965 A
total volume of the figures, suggest to them the 0 amgms o g 7
. . TR e Sdazm TAS i
alternate strategy of subtracting the missing part. |"” shagind 2T g ke Thetld vlime o he suhe i,
I bl 1 d ff h 3. The combined volume of two identical cubes is 128 cubic centimeters. What is the side length of each S ’

For example, Problem 1(d) offers such a T —
strategy.) Imagine that the top prism was once @_é?%@ Bk e Yot i B U B,
identical to the bottom prism (much like the o P B T S W A

. . . water separate into two layers when the oil rises to the top. If the thickness of the oil layer is 4 em, what
figure in Problem 1(a). If these two prisms were fthe volme of he wter?

HemE K Sem= 120 om?
identical, what would the total volume be?

(360 cubic meters.) Now, imagine that the end

.
5 Fsem The volume of the water

was removed from the top prism. What would S

the Volume of that r‘emoved pa r‘t be? 5 :mremingu\srvnﬁmshzwa:nmhinedvulumewf&zz:uh\c!wﬁ3?r\f:}n;\hashalﬂhevulum:u??rlsm
(2 mx3 mx6m =36 cubic meters.) If we & M G ”-?E:{#
wanted to know the total volume of the figure o e e o pm BRaggEE A B k&
with this part removed, how could we do that? ) ‘:‘:‘;‘:‘b:S”h““*:‘:‘\‘hx:féﬁ m":ﬁi‘;é& -
(Subtract. 360 m®—36 m3 =324 m3,) Is this the Foonps 200k EHTE Y I

; The heigrt-of Prism B 1s 18,
same volume we found when we added the two

prisms? (Yes!)

=  How did the Application Problem help you solve Problem 3?

= Compare your approach to solving Problem 4 with that of the person sitting next to you. How is your
thinking alike? How is it different?

= (Allow students to share the tape diagrams that they used to solve Problem 5. If students need more
scaffolding, use the suggested sequence in the Concept Development to guide their drawing.) How is
the problem like the one we did together? How is it different? (It uses the word half instead of
double. This time, Prism B is the larger.) What was the effect on the height of the two prisms by
making the base of Prism B smaller than the one on Prism A?

= |s ashorter container always a smaller volume? Give some examples of prisms to support your
answer.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name Date

1. Find the total volume of the figures, and record your solution strategy.

a. b.
7in
3in
5cm
6in
5cm 4in
3cm 15in
14 cm
Volume: Volume:
Solution Strategy: Solution Strategy:
8m
o d —
A
4cm
6cm
2cm ’
12m
6m
3cm
10 cm
v
3m
10 m
Volume: Volume:
Solution Strategy: Solution Strategy:
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2. Asculpture (pictured below) is made of two sizes of rectangular prisms. One size measures 13 in by 8 in
by 2 in. The other size measures 9 in by 8 in by 18 in. What is the total volume of the sculpture?

lqlq

3. The combined volume of two identical cubes is 128 cubic centimeters. What is the side length of each
cube?

4. Arectangular tank with a base area of 24 cm? is filled with water and oil to a depth of 9 cm. The oil and
water separate into two layers when the oil rises to the top. If the thickness of the oil layer is 4 cm, what
is the volume of the water?

14 cm

5. Two rectangular prisms have a combined volume of 432 cubic feet. Prism A has half the volume of
Prism B.

a. What is the volume of Prism A? Prism B?

b. If Prism A has a base area of 24 ft?, what is the height of Prism A?

c. If Prism B’s base is % the area of Prism A’s base, what is the height of Prism B?
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Name Date

The image below represents three planters that are filled with soil. Find the total volume of soil in the three
planters. Planter A is 14 inches by 3 inches by 4 inches. Planter B is 9 inches by 3 inches by 3 inches.

3in
R ——

3in/ 7

— 13in
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Name Date

1. Find the total volume of the figures, and record your solution strategy.

a. b.
. 18 cm
13in 3em
2cm
Uz in
4in Igu
- 2in
5in
9cm
7 cm
21cm
Volume: Volume:
Solution Strategy: Solution Strategy:
c d.
6 mm 12m
4 mm
A
9m
S —
5mm 4 mm
11m
— >
8 mm 4m
5mm
v /
< » =~ 2m
3mm
3 mm 10 m
Volume: Volume:
Solution Strategy: Solution Strategy:
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2. The figure below is made of two sizes of rectangular prisms. One type of prism measures 3 inches by

6 inches by 14 inches. The other type measures 15 inches by 5 inches by 10 inches. What is the total
volume of this figure?

3. The combined volume of two identical cubes is 250 cubic centimeters. What is the measure of one cube’s
edge?

4. Afish tank has a base area of 45 cm? and is filled with water to a depth of 12 cm. If the height of the tank
is 25 cm, how much more water will be needed to fill the tank to the brim?

5. Three rectangular prisms have a combined volume of 518 cubic feet. Prism A has one-third the volume of
Prism B, and Prisms B and C have equal volume. What is the volume of each prism?
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Lesson 7

Objective: Solve word problems involving the volume of rectangular prisms
with whole number edge lengths.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

Concept Development (38 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply Fractions (8 minutes)

= Find the Volume (4 minutes)

Sprint: Multiply Fractions (8 minutes)
Materials: (S) Multiply Fractions Sprint

Note: This fluency activity reviews Module 4.

Find the Volume (4 minutes)

Materials: (S) Personal white board 2cm
Note: This fluency exercise reviews Lesson 5. 4in _—eem
Images not drawn to scale.
4in 5cm
T: Onyour personal white board,
write the formula for finding the _—
volume of a rectangular prism. 11
S: (WriteV=Ixwxh.) 3t
T: (WriteV=I1xwxh.) Projecta ot
rectangular prism with a length &in
of 5 cm, width of 6 cm, and
height of 2 cm. &in
T: Write a multiplication sentence to g “3in
n 1
express the volume of the 6in 4in
rectangular prism.
S: (BeneathV=1Ixw xh, write V=5cm x 6 cm x 2 cm. Beneath it, write V= 60 cm3.)
Eu REKA Lesson 7: Solve word problems involving the volume of rectangular prisms with 91
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Continue this process with the other rectangular prisms.

T: (Project a cube with side lengths equal to 4 inches.) Name the prism.

Cube.

S
T:  Write a multiplication sentence to show the volume of the cube.
S: (WriteV=4inx4in x4 in. Beneath it, write V = 64 in®.)

Concept Development (38 minutes)

Materials: (S) Problem Set

Note: The time normally allotted for the Application Problem
has been included in the Concept Development portion of
today’s lesson.

Suggested Delivery of Instruction for Solving Lesson 7’s Word
Problems

1. Model the problem.

Have two pairs of students who can successfully model the
problem work at the board while the others work
independently or in pairs at their seats. Review the following
questions before beginning the first problem:

= Canyou draw something?

=  What can you draw?

=  What conclusions can you make from your drawing?
As students work, circulate. Reiterate the questions above.
After two minutes, have the two pairs of students share only
their labeled diagrams. For about one minute, have the

demonstrating students receive and respond to feedback and
questions from their peers.

2. Calculate to solve and write a statement.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

The problems in today’s lesson are
focused on planters and gardening.
The lesson could serve as a
springboard for planning a school
garden. Students could plan planters
as Geoffrey does in the lesson given
parameters of height or base area.
Students might also research optimal
soil depths (and thus volume) for
particular plants and vegetables to
incorporate into their designs.

Bringing their designs into reality is the
ultimate real-world problem
connection. If itis possible, let them
try. Writing a proposal to present the
designs (along with estimated costs) to
the principal or school board
encompasses many skills, but even
cardstock planters with paper flowers
can be a rewarding experience.

Give everyone two minutes to finish work on that question, sharing their work and thinking with a peer.

All students should write their equations and statements of the answer.

3. Assess the solution for reasonableness.

Give students one to two minutes to assess and explain the reasonableness of their solutions.
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A STORY OF UNITS Lesson 7 m

Note: Geoffrey builds rectangular planters. All of the inside dimensions of the planters are whole numbers.

Problem 1

Geoffrey’s first planter is 8 feet long and 2 feet wide. The container is filled with soil to a height of 3 feet in
the planter. What is the volume of soil in the planter? Explain your work using a diagram.

In this problem, students are given three
dimensions (length, width, and height) and are D
asked to find the volume of the soil in the

planter. The use of the volume formula allows

V-‘-.EY:,.;;&;

‘Ifu1+ x 1§ Ix.aT+

students to find the number of cubic feet of V= qge
soil in the planter. A non-scaled illustration of There 13 49 cubic Feet !
the planter is the most logical diagram to _ Seil ia the planter.

accompany this work.

Problem 2

Geoffrey wants to grow some tomatoes in four large planters. He wants each planter to have a volume of
320 cubic feet, but he wants them all to be different. Show four different ways Geoffrey can make these
planters, and draw diagrams with the planters’ measurements on them.

2) V= Qv ek Velrunk
- /i Vzlof =g v4 4t V 1644 = 2084 « 154
L'j:_ 3 V= 3204 = 320543
fe——1ot m— m /

k————-—‘le

p . /'.41 \' = E ¥ I-_.‘:\
4
& \/ V=328 SE w284

zﬂl 3
L V= 220 B4 _
=l g [ V=L

k——————— 32%% '—“—‘4‘/ N =70t 5 704 25 B4
/i V= 3202
fe—— bt —*/

In Problem 2, students are asked to come up with four sets of differing dimensions that all result in a volume
of 320 cubic feet. This problem requires students to think in terms of whole to part. They need to find
factors of 32 tens to generate the dimensions. The illustrations are just four such examples. Encourage
students to come up with different values for each dimension rather than just changing the name of the same
dimensions (length, width, and height) repeatedly, although that method would result in the same volume.
Simply changing the shape of the planter can provide opportunities for discussion of which shape might be
best to use for different situations. For example, in a small yard, planting a tree that would need more depth
than length might be the best option. There are a wide variety of dimensions that would be acceptable here,
but be sure to have students check their multiplication using the volume formula.
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Problem 3

Geoffrey wants to make one planter that extends from the ground to just below his back window. The
window starts 3 feet off the ground. If he wants the planter to hold 36 cubic feet of soil, name one way he
could build the planter so it is not taller than 3 feet. Explain how you know.

Since GCOFan wants to build o p'.mhr 33 =12 Ve fxwrde
. - _utt 30k 30
with a heiaht of 3 Peet € 0 volume of 122443 T V-”Ii ;:
\ Ve Flo ¥
36 culbic ‘Q'Cofj +he koare of the ?lmn%c( 3 ’/_4
shiuld hae on orea of (2 5%'(:!’ 1 -L 3
. f '{H- ) F’——\”‘L —+/

drew o planter wikh o lf“j’“" ® '

il b 3T Gahagrt oF 3L
This problem requires students to work backward and reason
that since Geoffrey needs 36 cubic feet of volume and that the
height of Geoffrey’s planter is 3 feet, then division shows that
the base of the planter must have an area of 12 square feet. el me el
From there, students have the freedom to design a planter with MULTIPLE MEANS
a base measuring 12 ft x 1 ft, 6 ft x 2 ft, or 4 ft x 3 ft. OF EXPRESSION:
(Note: These dimensions may represent either the length or If students have difficulty drawing the
the width.) Again, this presents an opportunity to discuss the rectangular prisms freehand, isometric
connection between the areas of the base and the shape the GO EACEIULOTE ISR el
planter takes. Extend the problem by asking students to choose Students may also like to use a

the planter that would not extend beyond a 5-foot window. SEVTEr (R0 G AT (s %0 02

(Any of the previously mentioned planters could work in this
case, depending on which side is turned toward the window.)
These discussions are sure to invite construction of viable
arguments and the opportunity to critique the reasoning of
classmates.

printed out. Calculations can be done
alongside.

Problem 4

After all of this gardening work, Geoffrey decides he needs a new shed to replace the old one. His current
shed is a rectangular prism that measures 6 feet long by 5 feet wide by 8 feet high. He realizes he needs a
shed with 480 cubic feet of storage.
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a. Will he achieve his goal if he doubles each dimension? Why or why not?

qd) SHED . \l: G@%xS%,‘ ‘6“ G’co@r‘js et r'hed' h‘“.ﬂ
V= 2yo {4} volume of 24O cubic H‘, whicl

is half He volume he needs .
Suer . g _ %
vimensiens : \/ = 24O M « ¥ By doulding each dimension o

PousLen Yot shed Geaffiay will get o shed
V= 1320 &4 shed | Gesbiy il gok o <t
' ok s B Himes e clvvent size
C\pccnu.;c 2Zx2x2 =3’>'T‘o double
Hue volume he needs unlj 4o double

one A;Nehsit:m) not all Hhree.

This part of Problem 4 gives students a chance to explore the exponential growth potential of doubling all
three dimensions simultaneously. Doubling the length, width, and height of Geoffrey’s shed results in a
volume that is 8 times that of his current shed (I x 2) x (w x 2) x (h x 2) = (I x w x h) x 8. While this size shed
certainly provides the 480 cubic feet he is looking for, students can reason that doubling each dimension
would lead to a shed that is far larger than Geoffrey needs. This may lead to students trying to double only
two of the dimensions and then realizing that simply doubling one of the dimensions of his shed gives
Geoffrey double the volume. This discussion can also include an exploration of which dimension makes the
most sense to double given that this is a garden shed. Would doubling the height give more usable space for
gardening equipment? Does it make more sense to double either the length or the width? Challenge:

Is there a way to change two dimensions and still simply double the space?

b. If he wants to keep the height the same, what other dimensions could he use to reach his target volume?

L‘Q Since Gﬂ-"‘ﬁb wanks 4o doulde the veluwe of his shed
¢ Veep Yue Weaht e same he could double da lengh,
€ beep Mhe widhh the same fro. Ov he cauld doulle ¥he
widta ¢ Weep Yo 'ie-*jh-\ He came .

g = L=tk
w =5 & Of av = lOft
/L:?:H j"‘z%

This problem builds on students’ thinking from the previous problem and asks them to identify dimensions
that would yield a shed volume of 480 cubic feet while maintaining a height of 8 feet. Most students will
correctly reason that they simply need to double one of the other dimensions (the length or the width) in
order to create a doubled volume. However, there are additional ways to create a volume of 480 cubic feet
with a height of 8 feet, including halving the length and quadrupling the width. Engage studentsin a
discussion about why this is possible (think back to Problem 3), and have them share their alternate solutions.
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c. If he uses the dimensions in part (b), what would be the area of the new shed’s floor?

)
Az R v an
—T A = 128 « R
T Ae boM®
guc"! The floor would have aw
i 12k ! area of Lo squeme Peet,
Part (c) requires students to remember their work from Lesson 4 and multiply the length times the width to
find the area of the shed floor. Since students use their varied answers from part (b) to answer this question,
expect to find variety in the responses here as well. However, this is another opportunity to engage students
in a discussion about why the area must be 60 square feet, despite using different dimensions from part (b).

Student Debrief (10 minutes)

Lesson Objective: Solve word problems involving the
volume of rectangular prisms with whole number edge

lengths. e e - .
The Student Debrief is intended to invite reflection and e — -
active processing of the total lesson experience. icouini g g e s
- y=Lxwr H
Invite students to review their solutions for the Problem a— ——f‘] _ g x2fhx 3t
Set. They should check their work by comparing answers {in”“""‘”"J|'7-|""“"'-“ = ught’
with a partner before going over answers as a class. Look PR s WGHS of Sol inhe planter.
for misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina e e

1 heweants them all to be different Show four different ways Geatfrey can make these

conversation to debrief the Problem Set and process the st it tal e el Dy
lesson. -

Panter 8

Any combination of the questions below may be used to V= Lk

. . =l ZO‘H)()H
lead the discussion. :3&;?}!
=  What effect does doubling one dimension have
? ' i ions? veLxwx
on the' volum(?. Doyblmg two dimensions?  atixsetR et
Doubling all dimensions? Why? Ve LxwiH 3206
X X i i =32Fhx SFHx 2
= What effect would doubling one dimension while =gt =

halving another have on the volume? Why?

=  How many prisms can you think of that have a
volume of 100 cm?3?

= |f Geoffrey had been using fractional lengths for the dimensions for his planters, how would that
have changed the possible answers to these questions?
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

3. Geaffroy wants to make one plantér that extends from the ground 1o just below his back wincow The
window starts 3 feet off the grownd. IF hewants the phaster to held 36 rubic fet of soil, namie one wiy
o sould build the planter s it is not talier than 3 feet, Explaln haw yols kecw,
V= Lxwx B
3=
3433=12 =T Rabhaft
12=4K3 =3f *'.f ®

Sinee. GeofFrey wiants o huild acplaster with
a‘m:g}ﬂ- of 34 # avelume of 36713 +he bare

of fhe planter should have anv aren of 1262 1.
dewa plater with L=4f, w=3F, =35+,
4 Ater all of this gardening work, Geofirey decidns tie nids & név shed to replace the ok cne. His current

shed I3 rectangulsr prism that measures 6 oot kong by S feet wide by 8 feet high. He realizes he needs a
‘shd with 480 cubec feet of storage.

& Wil he achieve his goal if he doubdes each dimension? Wy or why not?
shes V= .GH-MRXS‘H By Snfing each dimension of the ched,
2Uolt3 w,ﬂg&-ug}.ﬁmu BHimes the curreh Size
b voouoftHe  becwe(262x2 =), Todnble She volume he
dables: =927t Aeed an'ly o duble. e dimintion, aet all theee
b Hhe winls 1o keep the beight the same, what could the other dimensidns e for kim o get the
volume he wants?

Souble e ﬂmpw Wikt he Same . 0R he euld
o ﬁ.:m whw

[ flu‘uscSE ﬁb g bn part [lKJ uha oould e the area of the now shed's floor?

fi=lrw The Fleor cuild have an
ag = 2frx S tvea. of Golte.
=4oft*
[ L
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A

Multiply Fractions

Lesson 7 Sprint m

Number Correct:

1 » 1 _ 23 2 y 5
1. E E— . 5 3
2 ! X ! = 24 3 X >
' 273 ' 572
L1 . L1
3. 53X 2= . 3 3
11 e L2
1 1 2 2
S - X o= 27. — X —
7 2 3 3
1 1 2 3
6. - X == 28. — X —
3 2 3 2
1 1 2 4
7. = X == 29. — X =
3 3 3 3
8 ! X ! = 30 2 X >
' 376 ' 3" 3
11 2 3.3
9. 3 5= . 3 z
1 ! X L = 32 3 X !
0. 5 3= . 2 z
1 y 2 _ 33 3 y 4
11. T X3 . Rl
2 2 3 5
- X = 34. - X —
12. 5 3 2 X 5
1 « 1 _ 3c 3 o 6
13. 2 3= . 2 z
14 L2 36 Lo
' 4" 3" ' 4”5
1 3 X 2 = 37 ! X !
5. 2 3= . 7 7
L1 28 NE
16. 6 3= . 3 z
5 1 5 1
. - X == 39. - X —
17 3 3 5 2
5 2 3 3
. - X == 40. — X =
18 6 3 2 2
19. 1 X 3= . 3 Z
20 ! X ! = 42 3 X 6
' 575 ' 4”2
21 2 X 2 = 43 7 x 7 _
' 575 ' 8~ 9"
22 2 X 3 = 44 7 x 9 _
' 575 ' 12" 8"
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B Number Correct:

Improvement:
Multiply Fractions

1><1— 23 3 5_
L 2737 ' 57 %"
2 1><1— 24 4><5—
' 2" 4 ' 573
L1 ’ L1
3 2 X5~ ' 1% 1"
1 1 1 3
4 2 9 4 4
1><1 57 3 3
) — — = . - X —=
> 9 2 4 4
1><1— 28 3><4—
6 572 ' 4 "3
1 1 3 5
/- 5 3 4X4
o L 30 0o
: 577 ' 4 " 4"
L1 2 R
S 573" ' 376
L1 . 2 1_
10. 35" ' 35"
1><2— 33 2><4—
11 35" ' 3%5°
2 2 2 5
12. 375 375
L 35 N
13. 3%2° ' 35"
14 1><3— 36 1><6—
' 37 4 ' 375
. 2 3. 37 Ll
> 3% 2" ' 9 %9~
L 38 Lyl
16. 356" ' 5 8"
. 2 1 39 Sl
7 376 ' 4" 6
2 5 2 2
18. 3X6 3 3
3 3_ 41 3><8—
19. EXZ_ . 2 8_
L1 " 2 6_
20. 55" ' 337
3 3_ 23 6 8_
21 55" ' 775~
22 3><4— A4 7x8_
: 575 ' 12 "7
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Name Date

Geoffrey builds rectangular planters.

1. Geoffrey’s first planter is 8 feet long and 2 feet wide. The container is filled with soil to a height of 3 feet
in the planter. What is the volume of soil in the planter? Explain your work using a diagram.

2. Geoffrey wants to grow some tomatoes in four large planters. He wants each planter to have a volume of
320 cubic feet, but he wants them all to be different. Show four different ways Geoffrey can make these
planters, and draw diagrams with the planters’ measurements on them.

Planter A Planter B
Planter C Planter D
100 Lesson 7: Solve word problems involving the volume of rectangular prisms with Eu REKA
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A STORY OF UNITS Lesson 7 Problem Set m

3. Geoffrey wants to make one planter that extends from the ground to just below his back window.
The window starts 3 feet off the ground. If he wants the planter to hold 36 cubic feet of soil, name one
way he could build the planter so it is not taller than 3 feet. Explain how you know.

4. After all of this gardening work, Geoffrey decides he needs a new shed to replace the old one. His current

shed is a rectangular prism that measures 6 feet long by 5 feet wide by 8 feet high. He realizes he needs a
shed with 480 cubic feet of storage.

a. Will he achieve his goal if he doubles each dimension? Why or why not?

b. If he wants to keep the height the same, what could the other dimensions be for him to get the
volume he wants?

c. If he uses the dimensions in part (b), what could be the area of the new shed’s floor?
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A STORY OF UNITS

Date

Name

A storage shed is a rectangular prism and has dimensions of 6 meters by 5 meters by 12 meters. If Jean were
to double these dimensions, she believes she would only double the volume. Is she correct? Explain why or

why not. Include a drawing in your explanation.

Solve word problems involving the volume of rectangular prisms with EUREKA
whole number edge lengths. MATH.
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Name Date

Wren makes some rectangular display boxes.

1. Wren's first display box is 6 inches long, 9 inches wide, and 4 inches high. What is the volume of the
display box? Explain your work using a diagram.

2. Wren wants to put some artwork into three shadow boxes. She knows they all need a volume of 60 cubic
inches, but she wants them all to be different. Show three different ways Wren can make these boxes by
drawing diagrams and labeling the measurements.

Shadow Box A Shadow Box B

Shadow Box C
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3. Wren wants to build a box to organize her scrapbook supplies. She has a stencil set that is 12 inches wide
that needs to lay flat in the bottom of the box. The supply box must also be no taller than 2 inches.
Name one way she could build a supply box with a volume of 72 cubic inches.

4. After all of this organizing, Wren decides she also needs more storage for her soccer equipment. Her
current storage box measures 1 foot long by 2 feet wide by 2 feet high. She realizes she needs to replace
it with a box with 12 cubic feet of storage, so she doubles the width.

a. Will she achieve her goal if she does this? Why or why not?

b. If she wants to keep the height the same, what could the other dimensions be for a 12-cubic-foot
storage box?

c. If she uses the dimensions in part (b), what is the area of the new storage box’s floor?

d. How has the area of the bottom in her new storage box changed? Explain how you know.
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Lesson 8

Lesson 8 m

Objective: Apply concepts and formulas of volume to design a sculpture

using rectangular prisms within given parameters.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (38 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Whole Numbers and Decimals (4 minutes)
= Mixed Numbers to Improper Fractions (4 minutes)
= Multiply Mixed Numbers (4 minutes)

Multiply Whole Numbers and Decimals (4 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Module 4 Lesson 17.

T: (Write3x2= .) Say the complete number sentence.
S: 3x2=6.

3x2=6 3x0.2=06 03x0.2=0.06 0.03x0.2=0.006
2x7=14 2x0.7=14 0.2x0.7=0.14 0.02x0.7=0.014

5x3=15 05x3=15 05x03=0.15 0.5x0.03=0.015

(Write 3x0.2=0.6.)

(Write 0.3 x0.2 =0.06.)

J v A0 A

S:  (Write 0.03 x 0.2 = 0.006.)

(Write 0.3 x0.2= .)  Write the complete number sentence.

(Write 0.03 x 0.2= .)  Write the complete number sentence.

(Write 3 x0.2= .) On your personal white board, write the complete number sentence.

Continue with the following possible sequence: 2x7,2x0.7,0.2x0.7,0.02x0.7,5x3,0.5%x3,0.5x%x0.3,

and 0.5 x 0.03.
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Mixed Numbers to Improper Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 10.

i U B e A

S:

How many halves are in 1? NOTES ON

2. MULTIPLE MEANS
How many halves are in 2? OF REPRESENTATION:
4. If students are having trouble with

fractions, give them fraction tiles to

How many halves are in 3? work with. Have them build 1 whole

6. from halves, then 2 wholes, and so on.
. 1 ) 1 Then, have them build 3 wholes plus
(Write 3 = ____) How many halves are in 3 E? 1 half, and have them count how many
N . . ol . .
Write 3 5 @s an improper fraction on your personal halves are in 37. Continue with other
. fractional units.
white board.
. 1 7
(Write3==-.)
2 2

Continue with the following possible sequence: 5 %, 4&, 4%, 2%, 2%, and 42.

Multiply Mixed Numbers (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 10. 32 =
2

Format as illustrated to the right.

=(3x2)+(5x2)

T:  (Write 3%x 2, and below it, (3 x 2) + (% x 2).)
T: (Pointto 3 x 2.) Tell me the complete multiplication sentence. =6+1
S: 3x2=6.
T: (Pointto % x 2.) Tell me the complete multiplication sentence. =7
%x2=1
T: Tell me the addition sentence combining the products.
S: 6+1=7.
Continue with the following possible sequence: 4§x 2, 3% x4, and 4% x 3.
106 Lesson 8: Apply concepts and formulas of volume to design a sculpture using EUREKA
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Concept Development (38 minutes)

Materials: (S) Problem Set, project requirements (Template 1),
box patterns (a—c) (Templates 2—4), lid patterns
(Template 5) (at least three of each template per
group), evaluation rubric (Template 6), scissors,
tape, rulers

Note: The time for the Application Problem has been allocated
to the Concept Development for this lesson.

Copy the flattened boxes on the thickest paper available. Each
student or group needs three to five copies of each box, but
they may not all be used.

Students cut the templates to form boxes of a certain volume
by adjusting the height of the sides. They should construct the
boxes by taping edges together and then turn the boxes open
side down to create their sculptures. They may also tape lids on
the open ends of their boxes to make construction easier.

Please also note the evaluation rubric included in this lesson.
The rubric can be shared with students so they understand how
their work will be judged.

This activity can be done individually or in pairs.

T: Today, we will be putting our math sense and
geometric skills to work as each of you designs a
sculpture created from a collection of rectangular
prisms. Read the requirements and the rubric with a
neighbor.

Distribute the project requirements (Template 1), the Problem
Set, and the evaluation rubric (Template 6). Allow students
time to read all three.

T: Now that you’ve had an opportunity to read the
requirements and the way your work will be evaluated,
share your ideas about what you might like to design.

S: I want to make a shape using five prisms and make it as
random as possible. = | want to see if I cando a
capital F, for my name. = | was going to do a scaled
version of my tree house, but I’'m not sure if I'll be able
to scale the dimensions right.

NOTE ON
MATERIALS:

When printing the box and lid patterns,
be sure the printer is set to actual size.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Some students may be overwhelmed
by the amount of reading and
interpretation of directions required
for the project. Reading the
requirements as a class and having
discussion after each one can be
helpful. Or place accomplished readers
with those who struggle.

Some students may benefit from
having cubes to actually construct a
model of their structures first.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Students who struggle may be
encouraged to use only three prisms or
be given more latitude in total volume
or in the relationships between the
prisms. Alternatively, those whose
spatial skills are well developed may be
given additional restrictions to meet or
requirements to fulfill or may be asked
to use more prisms to construct their
designs.

T: Here are the boxes, like the ones we used in Lesson 2, that you can use to build your rectangular
boxes. There are three different bases to choose from. You may adjust the volume by adjusting the
height of the sides of your box. Watch me cut one of the box patterns and make a box.

Eu REKA Lesson 8:
MATH

©2018 Great Minds ®. eureka-math.org

Apply concepts and formulas of volume to design a sculpture using 107
rectangular prisms within given parameters.



108

A STORY OF UNITS Lesson 8 m

(Demonstrate cutting the 6 cm x 3 cm box pattern, Template 2.) If | want to build this first prism to
have a volume of 36 cubic centimeters, what height will | need to measure and cut the sides?

They would need to be 2 cm high.

Yes. I'll measure all my side flaps 2 cm from the base. Then, I’ll cut, fold, and tape them.
(Demonstrate.) Talk with your neighbor about how you’ll construct your first box and calculate the
volume.

Cut the base with rectangles attached on each side that are the same height, and fold them up.
Then, calculate the volume. = Decide on the volume, and find the area of the base. Then, cut the
height to give the volume you need.

It might be a good idea to draw a very rough sketch of the design you’re thinking of creating.
(Draw.)

Reread the third prompt with a friend. Share your
ideas about how you’ll meet its requirements.

(Share.)
What were your ideas?

NOTES ON
MULTIPLE MEANS
OF EXPRESSION:

Students whose fine motor skills are

I’'m going to make Prism A and then try to cut one of less developed may enjoy producing a

the other prisms to make it half the volume of Prism A virtual version of this project. They
and call it Prism D. = | can make the biggest prism might use computer-based drawing
possible and then divide the volume in half and try to tools to draw the prisms (e.g., Google’s
make another prism one-half of that volume. = /I'll SketchUp). These can be printed and
make a prism and then use the same base to make then measured to fulfill the

another prism but cut the height in half. That will give requirements of the project.

me half of the original volume.
Reread the fourth prompt with a friend. Share your ideas about how you’ll meet its requirements.

I will take Prism B and cut it up to create a prism with one-third the volume. = | can use the same
big prism as before and divide the volume by 3 and find a prism with dimensions that will equal that
number. = | can take one of the first three prisms and make the height one-third of the original
height, and this will give me one-third of the volume.

The final prompt says that the total volume of your design must not exceed 1,000 cubic centimeters.
Share your ideas.

What's the biggest prism | can do? = We can do a total of five prisms, but they can’t be more than
200 cubic centimeters. One has to be half of another. Another has to be a third of another; this is
going to require some thinking! = Let’s just say we do one prism that’s 420 cubic cm and one that’s
half of that (210 cubic cm) and then one that’s a third of that (140 cubic cm). That’s 770 cubic
centimeters. That means | still have 230 cubic units and two prisms to play with. | can make one
3cmby 6 cmby4cmandone5cmx5cm x4 cm for a total of 942 cubic centimeters.

Once you've finalized your boxes, cut a lid with tabs that will fit, and tape it to your box. This will
give your boxes stability, so they’ll be easier to tape together. | can tell that you’re excited to get
started. Be sure to check your math as you progress, and feel free to share your ideas with a
neighbor as you work. (Circulate around the room to ask clarifying questions or provide support to
struggling learners as students work.)
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Student Debrief (10 minutes)

Lesson Objective: Apply concepts and formulas of volume to design a sculpture using rectangular prisms

within given parameters.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check their work by comparing answers
with a partner before going over answers as a class. Look
for misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

=  What was your thought process as you designed
your sculpture? Was your sculpture inspired by
something you have seen or owned?

= Which figure did you cut into halves or thirds
when creating another shape? What was your
thought process as you created a shape one-half
or one-third the size? Did you cut one dimension
into halves or thirds, or did you scale the entire
volume first and then select dimensions to meet
that volume?

=  What was your biggest challenge in designing
your sculpture? Explain.

Exit Ticket (3 minutes)

5. My sciptiine 0SS bo T rectangular s, e

2 | Each prism i labefed with s lettes, dimensianis, and walum.

l prsmic Mgy Tem o Mem

pasm _Sew my Fem  py lew

cw gy Bew gy Stm

Prsm T

FsnE  Gew gy S gy Lo

votume = LE0Em”
Valuma - 50w
vatigz= 10 cme
vatume = 1B em

Vailig S0 £t

Prisp1_

Prim__ by by —

s s 1 otomse ot el T2 ] prisen £

Pram B

Wolume =

Wik -

Yolimp= 15T e’

o WO e

. i 1
5, [PrmOhas 5 thevalume af firism A, i volune = |40’
prisen & .

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name Date

Using the box patterns, construct a sculpture containing at least 5, but not more than 7, rectangular prisms
that meets the following requirements in the table below.

1. |My sculpture has 5 to 7 rectangular prisms. Number of prisms:
2. Each prism is labeled with a letter, dimensions, and volume.
Prism A by by Volume =
Prism B by by Volume =
Prism C by by Volume =
Prism D by by Volume =
Prism E by by Volume =
Prism by by Volume =
Prism by by Volume =
3 Prism D has % the volume of Prism . Prism D Volume =
Prism __ Volume =
4 Prism E has % the volume of Prism . Prism E Volume =
Prism Volume =
The total volume of all the prisms is 1,000 Total volume:
cubic centimeters or less.
Show calculations:
5.
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Name Date

Sketch a rectangular prism that has a volume of 36 cubic cm. Label the dimensions of each side on the prism.
Fill in the blanks that follow.

Height: cm

Length: cm

Width: cm

Volume: cubic cm

EUREKA Lesson 8: Apply concepts and formulas of volume to design a sculpture using 111
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Name Date

1. | have a prism with the dimensions of 6 cm by 12 cm by 15 cm. Calculate the volume of the prism, and
then give the dimensions of three different prisms that each have é of the volume.

Length Width Height Volume

Original Prism 6 cm 12 cm 15cm

Prism 1

Prism 2

Prism 3

2. Sunni’s bedroom has the dimensions of 11 ft by 10 ft by 10 ft. Her den has the same height but double
the volume. Give two sets of the possible dimensions of the den and the volume of the den.
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Project Requirements

Each project must include 5 to 7 rectangular prisms.
All prisms must be labeled with a letter (beginning with A), dimensions, and volume.

1
2
3. Prism D must be % the volume of another prism.
4. Prism E must be % the volume of another prism.
5

The total volume of all of the prisms must be 1,000 cubic centimeters or less.

Project Requirements

Each project must include 5 to 7 rectangular prisms.
All prisms must be labeled with a letter (beginning with A), dimensions, and volume.

. 1 .
Prism D must be 3 the volume of another prism.

. 1 .
Prism E must be 3 the volume of another prism.

v oh W e

The total volume of all of the prisms must be 1,000 cubic centimeters or less.

Project Requirements

Each project must include 5 to 7 rectangular prisms.
All prisms must be labeled with a letter (beginning with A), dimensions, and volume.

. 1 .
Prism D must be 3 the volume of another prism.

. 1 .
Prism E must be 3 the volume of another prism.

uoh W

The total volume of all of the prisms must be 1,000 cubic centimeters or less.

project requirements
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Note: Be sure to set printer to actual size before printing.
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rectangular prisms within given parameters.

Name Date
Evaluation Rubric
CATEGORY 4 3 2 1 Subtotal
Completeness | All components | Projectis Project is Project is (x 4)
of Personal of the project missing 1 missing 2 missing 3 or
Project are present and | component, components, more /16
and Classmate | correct, and a and a detailed | and an components,
Evaluation detailed evaluation of a | evaluation of a and an
evaluation of a classmate’s classmate’s evaluation of a
classmate’s project has project has been | classmate’s
project has been completed. project has been
been completed. completed.
completed.
Accuracy of Volume Volume Volume Volume (x5)
Calculations calculations for | calculations calculations calculations
all prisms are include 1 include 2—-3 include 4 or /20
correct. error. errors. more errors.
Neatness and All elements of | Some Project lacks Project lacks (x2)
Use of Color the project are | elements of color or is not color and is not
carefully and the project are | carefully carefully
colorfully carefully and constructed. constructed. /4
constructed. colorfully
constructed.
TOTAL:
_____ /40
evaluation rubric
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Lesson 9

Objective: Apply concepts and formulas of volume to design a sculpture
using rectangular prisms within given parameters.

Suggested Lesson Structure

B Fluency Practice (7 minutes)

I Application Problem (7 minutes)
Concept Development (36 minutes)

Bl Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (7 minutes)

= Multiply Decimals (3 minutes)
= Multiply Mixed Numbers (4 minutes)
Multiply Decimals (3 minutes)
Materials: (S) Personal white board

Note: This fluency exercise reviews Module 4’s Lessons 17 and 18.

: (Writedx2= .) Say the number sentence.
S: 4x2=8.

4x2=8 4x0.2=0.8 0.4x0.2=0.08 0.04 x 0.2 = 0.008
2x9=18 2x09=1.8 0.2x0.9=0.18 0.02x0.9=0.018

4x3=12 04x3=1.2 0.4x0.3=0.12 0.4x0.03=0.012

T: (Write4x0.2=___ .) Onyour personal white board, write the number sentence.
S: (Write4x0.2=0.8.)

T: (Write0.4x0.2=___ .) Write the number sentence.

S: (Write 0.4x0.2=0.08.)

T. (Write0.04x0.2=___ .) Write the number sentence.

S:  (Write 0.04 x 0.2 = 0.008.)

Continue with the following possible sequence: 2x9,2x0.9,0.2x0.9,0.02x0.9,4x3,0.4x%x3,0.4x%x0.3,
and 0.4 x 0.03.
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Multiply Mixed Numbers (4 minutes)

Materials:

(S) Personal white board

Note: This fluency exercise prepares students for Lesson 10. Format writing as
illustrated to the right.

T:
S:

4 v 4 A

(Write 4 § x 2 and below it (4 x 2) + (é x 2).)

(Pointto 4 x 2.) Tell me the complete multiplication sentence.

4x2=8.

. 1 S
(Point to 3% 2.) Tell me the complete multiplication sentence.

1 2
=X2=-,
3 3

4lxz
8
=(4x2)+ (zx2)

2
=8+—
3

1
o
w N

Tell me the addition sentence combining the two products.

g+2=82
3 3

Continue with the following possible sequence: 7 % x 3 and 5% x 2.

Application Problem (7 minutes)

The chart below shows the dimensions of various rectangular packing boxes. If possible, answer the following
without calculating the volume.

a. Which box will provide the greatest volume?
b. Which box has a volume that is equal to the
volume of the book box? How do you know?
c. Which box is % the volume of the lamp box?
—
Book Box 12inx12inx12in
Picture Box 36inx12inx36in
Lamp Box 12inx9inx48in
The Flat 12inx6inx24in

a\)’ﬁw_ \b.‘cw:—e, Le‘x has -rLﬁ jr‘ea+es+ volume

be ¢ amse i+ Laé

e largest dinensoas of
a!l +he boxes, -

L;B “The Llar mtﬂ hotle box  howe 1’Lm, Same

Volume, Theic fﬁ:jrks are the same, The Flory
widsh s 5 the Lodess, ond %@L"L 15 dble
the \odes, so 'Hu:\/ hawe came volu g,
C\ ’rts.e, Lisele Loy 1’.5 é 'i'Lc, Ml Ovﬂ ‘f’Le, fmp
L’Ox. “r’L_L I{Uui—'l,.{ e —(‘Lu_,\éaﬁl@. ’iﬂ ye)'.«
Cuctr +ne bt and hayhes
‘gacl‘g.‘ iZ.& 13 Z‘M\P C{ % qtﬁ
FAY 7 Aoy / \\
3 4 3y 33 4¥Y 3.
&g bos on et faceor oF 3.

Note: This Application Problem builds on students’ understanding of a scaling principle. Students can use
their sense of part-whole and scaling knowledge to answer these questions without finding the volume of the

boxes.
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Concept Development (36 minutes)

Materials: (T) Copy of student work from Lesson 8, evaluation rubric (Lesson 8 Template 6) (S) Rulers,
2 copies of Problem Set (1 for use during Concept Development and 1 for independent work)

Note: Before class, the projects should be labeled only with a number and no student names. The review
process in today’s lesson should proceed anonymously.

T: (Post the image of the shape below on the board.)
Here is a student’s project designed according to the NOTES ON
directions we used yesterday. I've measured the MULTIPLE MEANS
boxes, and the measurements that you see on the OF ENGAGEMENT:
diagram are correct. The volume of Prism A is given.
(Distribute a copy of the Problem Set to each student.) lliehighintmbesofmeasurements
Your job is to use the rubric to see if this student met LI UG R 23

. . overwhelming to students with visual
all the requirements of the assignment. 2

acuity difficulties. These students may

T: Before we can do that, we must confirm the volumes benefit from a second diagram with
that the student recorded are correct. Work with a figures slightly separated and units
neighbor to check the work this student did to find the listed on each dimension or a larger
volumes of the prisms. (Allow students time to work print version of the diagram.

and share their results.)
What did you find? Are the recorded volumes correct?

S:  They are correct. = Prisms A and C have volumes of
36 cm3. = Prism B has a volume of 420 cm?3.

- Prism E has a volume of 140 cm3. = Prism D’s —
volume is 18 cm?3, (7 C
T: Now we are ready to begin our review. Look at the A
first item on the list. How many prisms are in this D
design? B
. L e P
Check the Element Present? box, and record the
number of prisms used under Specifics of Element. Prism A: 6cm x 3 cmx 2 cm =36 cm?
S:  (Check the box and record 5 prisms.) Prism B: 10 cm x 7 cm x 6 cm = 420 cm?

Prism C: 6cm x3 cm x 2 cm =36 cm?
PrismD: 6cmx3cmx1cm=18cm?
Prism E: 10 cm x 7 cm x 2 cm = 140 cm?

The Notes box is for any positive comments we might
like to give to this student on this particular element.
This is also the place to tell him anything that might be
missing in the design. Since this student has met this
requirement, turn and talk to your partner about what
positive comment you might make.

S: I like the way the prisms are sort of symmetrical. = The way the boxes are stacked from big to little
looks good. = Putting the skinny box in the middle makes the design look really big even though he
only used 5 boxes.
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T: Let’s look at our next requirement. Are all the parts
labeled with a letter? Record your answer.

NOTES ON
S:  Yes. They all have letters. MULTIPLE MEANS
: Are all prisms labeled with their dimensions and OF ENGAGEMENT:

volume? Recor rr nse. . .
olume ecord your response Have students who easily grasp this

S:  Yes. All the prisms have dimensions and volume concept and move quickly through the
recorded. Problem Set double one or more
T: Do all recorded measurements have the correct units? dimensions and calculate the new

volume of the figure. Another option is

. . . . to ask them if the units were
S:  Yes. All dimensions are in centimeters, and the s Thsieed o frehes, hen

volumes are in cubic centimeters. many liters of liquid the structure

T: Write that down. What’s next on our list? How would hold.
will we find out if this student met the
requirements? Turn and talk.

What are the units for the dimensions and volume?

S:  We need to find out if Prism D is one-half of one
of the other prisms and if Prism E is
one-third of another prism. = We need to wre Toberts
calculate the volume of all of the prisms first and e S

. . Use the rubric below to evaluate your fr 's praject. Ask questhons and meas

then check if Prism D has one-half the volume of ot b g o ki
one of the other prisms and if Prism E has L
one-third the volume of one prism. = Prism D l L : Jlm; e
has a volume of 18 cm?3, which is one-half of ¥t sttt o
Prism A’s volume. -> Prism E has a volume of g ey '
140 cm?, which is one-third of Prism B’s volume. S * |

T: Record your findings. Check the Requirement Voo
boxes, and use the second page to record your g i Er '
calculations. (Circulate to make sure students are e S
using the correct parts of the rubric to record the | frm il il
i i 6| prisen £ has - bhar volume of ancther Record en et
information.) i VAL

. 7 | The votal voluree of all the parts | I.'Gtﬂ\"rﬂz'uﬂ‘c I

S- (ReCO rd.) tognther s 1,000 cubic nits or fess \/ 6500\'13
What is the total volume of this shape? S

S:  (Work and show that 36 cm?® + 36 cm3+ 18 cm?® + Bherd + 20 £ 3 ot + Bem?+ i0em ™= gs0em®
140 cm3+ 420 cm®= 650 cm?3.)

T: Did this student meet all the requirements of the

assignment? Tell me how you know.

S:  Yes, she did. The volume is 650 cm?, which is less than 1,000 cm3. = There are 5 prisms, and they
had to have 5 to 7 prisms. = The volume of Prism D is one-half the volume of Prism A.
- The volume of Prism E is one-third the volume of Prism B.

T: Remember, if there’s something that doesn’t meet a requirement in the project that you review,
you will record that in the Notes column. You may also use the Notes box to say something that you
notice about their work.
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T: I'm assigning each of you the sculpture of a
fellow classmate (or pair) to review
independently just as we did this one. Write the
number of the project that you review on your
Problem Set. Begin by confirming the
measurements and volumes calculated by your
classmate. (Distribute one sculpture to each
student, and circulate to answer questions that
arise.)

Student Debrief (10 minutes)

Lesson Objective: Apply concepts and formulas of volume
to design a sculpture using rectangular prisms within given
parameters.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check their work by comparing answers
with a partner before going over answers as a class. Look
for misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

Any combination of the questions below may be used to
lead the discussion.

=  How was the student work you assessed similar to and different

from the design you created?

= |f the work that you assessed did not meet the requirements,
what feedback did you provide to help the student be successful?

=  How was assessing student work different from creating your
design yesterday? If you could go back and change your design,

would you? In what ways?

= Students might enjoy investigating the sculptures of David Smith,
particularly his Cubi series (as shown to the right). Many in this
series of sculptures are composed exclusively of rectangular

prisms.

Exit Ticket (3 minutes)

& Measire the dimensions of each prism. Calculate the volume of each prism and the total volume. Record
that information in the table below. i your measurements or volume differ from those listed on the
project, put a star by the prise label in the table below, and record on the rubric.

| bem by _Zcmey_Zem | 36ecm®
ia | 10em e Teme_bem | W2oem?
c | fem by _3emey_Zem I 2bem2
T e S b | e

[e I |ogm s _TCm by 2(!']‘3 | Mg em?

_by by

by by

5. Prism D's volume is § that of Prism A er c

Show calculations below.
e £ 2= Bem® gdh?mmﬂmdc}m. the same Velurie of 36ca?
Prism D's Volume. of 18cm? is = of Prism A or 5 velume .

10. Prism €' volume is L that of Prism

Show calculations below,

20em® < 3 = Hoem®
|
Prism E's volume of lhoem® is 3 of Prism B's velume,
11. Total volume of sculpture: o’So;m3

Sherw calculations below.

36 4eb w9z Slo
+ 420 + 3¢ + 18 + 14D

%S¢ Hz Slo

David Smith (1906-1965), Cubi VI, 1963,
stainless steel. Art © Estate of David
Smith/Licensed by VAGA, New York, NY.

Photo: Yair Talmor.

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

Eu REKA Lesson 9: Apply concepts and formulas of volume to design a sculpture using
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A STORY OF UNITS Lesson 9 Problem Set m

Name Date

| reviewed project number

Use the rubric below to evaluate your friend’s project. Ask questions and measure the parts to determine
whether your friend has all the required elements. Respond to the prompt in italics in the third column.
The final column can be used to write something you find interesting about that element if you like.

Space is provided beneath the rubric for your calculations.

Element
Requirement Present? | Specifics of Element Notes
()
1. | The sculpture has 5 to 7 prisms. # of prisms:
2. | All prisms are labeled with a letter. Write letters used:
3. | All prisms have correct dimensions with List any prisms with
units written on the top. incorrect
dimensions or units:
4. | All prisms have correct volume with List any prism with
units written on the top. incorrect
dimensions or units:
. 1
5. | Prism D has = the volume of another Record on next
z age:
prism. page:
. 1
6. | Prism E has 3 the volume of another Record on next
prism. page:
7. | The total volume of all the parts Total volume:
together is 1,000 cubic units or less.
Calculations:
124 Lesson 9: Apply concepts and formulas of volume to design a sculpture using EUREKA
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A STORY OF UNITS Lesson 9 Problem Set m

8. Measure the dimensions of each prism. Calculate the volume of each prism and the total volume.
Record that information in the table below. If your measurements or volume differ from those listed on
the project, put a star by the prism label in the table below, and record on the rubric.

Prism Dimensions Volume

A by by
B by by
C by by
D by by
E by by

by by

by by

9. Prism D’s volume is % that of Prism

Show calculations below.

10. Prism E’s volume is % that of Prism

Show calculations below.

11. Total volume of sculpture:
Show calculations below.
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A STORY OF UNITS Lesson 9 Exit Ticket m

Name Date

A student designed this sculpture. Using the dimensions on the sculpture, find the dimensions of each
rectangular prism. Then, calculate the volume of each prism.

a. Rectangular PrismY

N\
Height: inches
Length: inches
18in
Width: inches
Volume: cubic inches
6in 10in
\ N/
\/\
\\
S
~
b. Rectangular Prism Z
Height: inches
Length: inches
Width: inches
Volume: cubic inches
c. Find the total volume of the sculpture. Label the answer.
126 Lesson 9: Apply concepts and formulas of volume to design a sculpture using EUREKA
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A STORY OF UNITS Lesson 9 Homework m

Name Date

1. Find three rectangular prisms around your house. Describe the item you are measuring (cereal box,
tissue box, etc.), and then measure each dimension to the nearest whole inch, and calculate the volume.

a. Rectangular Prism A

Iltem:

Height: inches
Length: inches
Width: inches
Volume: cubic inches

b. Rectangular Prism B

Iltem:

Height: inches
Length: inches
Width: inches
Volume: cubic inches

c. Rectangular Prism C

Item:
Height: inches
Length: inches
Width: inches
Volume: cubic inches
EUREKA Lesson 9: Apply concepts and formulas of volume to design a sculpture using 127
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A STORY OF UNITS Mid-Module Assessment Task m

Name Date

1. Tell the volume of each solid figure made of 1-inch cubes. Specify the correct unit of measure.

2. Jack found the volume of the prism pictured to the right by multiplying 5 x 8 and
then adding 40 + 40 + 40 = 120. He says the volume is 120 cubic inches.

a. lill says he did it wrong. He should have multiplied the bottom first (3 x 5) and
then multiplied by the height. Explain to Jill why Jack’s method works and is
equivalent to her method.

b. Use Jack’s method to find the volume of this right rectangular prism.

5 ft

2 ft 3ft

128 Module 5: Addition and Multiplication with Volume and Area
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3. |If the figure below is made of cubes with 2 cm side lengths, what is its volume? Explain your thinking.

4. The volume of a rectangular prism is 840 in. If the area of the base is 60 in?, find its height. Draw and
label a model to show your thinking.

5. The following structure is composed of two right rectangular prisms that each measure 12 inches by
10 inches by 5 inches and one right rectangular prism that measures 10 inches by 8 inches by 36 inches.
What is the total volume of the structure? Explain your thinking.

EUREKA Module 5: Addition and Multiplication with Volume and Area 129
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A STORY OF UNITS Mid-Module Assessment Task m

6. a. Find the volume of the rectangular fish tank. Explain your thinking.
45 cm
20cm
10cm
b. If the fish tank is completely filled with water and then 900 cubic centimeters are poured out, how
high will the water be? Give your answer in centimeters, and show your work.
7.

Juliet wants to know if the chicken broth in this beaker will fit into this rectangular food storage
container. Explain how you would figure it out without pouring the contents in. If it will fit, how much

more broth could the storage container hold? If it will not fit, how much broth will be left over?
(Remember: 1 cm3=1mL.)

15cm
7cm
20cm
Beaker Storage Container
130 Module 5: Addition and Multiplication with Volume and Area EUREKA
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A STORY OF UNITS Mid-Module Assessment Task m

Mid-Module Assessment Task Topics A-B

Standards Addressed

Geometric measurement: understand concepts of volume and relate volume to multiplication and to
addition.

] Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.

o A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of
volume, and can be used to measure volume.

o A solid figure which can be packed without gaps or overlaps using n unit cubes is said to
have a volume of n cubic units.

(] Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised
units.

] Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.

o Find the volume of a right rectangular prism with whole-number side lengths by
packing it with unit cubes, and show that the volume is the same as would be found by
multiplying the edge lengths, equivalently by multiplying the height by the area of the
base. Represent threefold whole-number products as volumes, e.g., to represent the
associative property of multiplication.

o Apply the formulas V=1/xw x hand V = b x h for rectangular prisms to find volumes of
right rectangular prisms with whole-number edge lengths in the context of solving real
world and mathematical problems.

o  Recognize volume as additive. Find volumes of solid figures composed of two non-
overlapping right rectangular prisms by adding the volumes of the non-overlapping
parts, applying this technique to solve real world problems.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for students is to achieve Step 4 mastery. These steps
are meant to help teachers and students identify and celebrate what the students CAN do now and what they
need to work on next.

EUREKA Module 5: Addition and Multiplication with Volume and Area 131

MATH

©2018 Great Minds ®. eureka-math.org



A STORY OF UNITS

Mid-Module Assessment Task m

A Progression Toward Mastery

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some | Evidence of some | Evidence of solid
reasoning without | reasoning without | reasoning with a reasoning with a
a correct answer. a correct answer. correct answer or correct answer.
evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)

1 The student has The student calculates The student calculates The student correctly
neither the correct the volume incorrectly | the volume for one calculates the volume
volume nor the correct | for both figures but figure correctly and and uses the correct
unit of measure for uses the correct unit of | uses the correct unit of | unit of measure for
either figure. measure. measure for both. both:

a. 12in3
b. 8in3

2 The student is unable The student makes an The student explains In part (a), the student
to explain the attempt to explain the the equivalence correctly explains the
equivalence of the two | equivalence of the two | between the two equivalence between
approaches and is approaches but uses approaches by the two approaches by
unable to find the faulty logic and is explaining that the explaining the sides
volume of the prism in unable to find the sides may be multiplied | may be multiplied in
part (b) using Jack’s volume of the prism in in any order because any order because any
method. part (b) using Jack’s any face can be used as | face can be used as the

method. the base of the figure base of the figure. The
but is unable to use student also uses Jack’s
Jack’s method to method to correctly
calculate the volume of | calculate the area of
the prism in part (b). the prism in part (b) as
The student may not (3ftx2ft)x5ft=
score more than 3 30 ft3.
points if the student
does not label part (b)
as cubic feet (ft3).

132 Module 5: Addition and Multiplication with Volume and Area EUREKA
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Mid-Module Assessment Task m

A Progression Toward Mastery

3 The student is neither The student uses a The student uses a The student correctly
able to calculate the correct method for correct method for answers 1,440 cm3 and
volume of the figure finding the volume of finding the volume of is able to explain the
nor explain the the cube but does not the cube and is able to | reasoning used.
reasoning used. consider the size of the | explain the reasoning

cubes (2 cm side used but does not

lengths) and does not consider the size of the

explain the reasoning cubes (2 cm side

used. lengths). The student
may not score more
than 3 points if the
student does not
correctly identify the
units as cubic
centimeters (cm3).

4 The student is neither | The student is able to The student draws a The student clearly
able to calculate the either find the missing labeled model showing does the following:
height of the prism nor | height or draws an 60 inZand some inches | = Draws a three-
able to draw and label | unlabeled model. high but makes a dimensional
a model. calculation error when rectangular prism as

finding the height of a model.

the prism. = Labels the model,
including inches for
height and inches
squared for the
base.

= Calculates the height

of the prism as 14 in.

5 The student is able to The student explains The student explains The student does the
calculate the volume of | the reasoning used but | the reasoning used but following:
one part of the figure makes more than one makes one calculation = Correctly calculates
but is unable to explain | calculation error. error. The student may the volume of the
the reasoning used. not score more than 3 prism as 4,080 in.

points if the student = Clearly explains the
does not correctly reasoning used.
identify the units as

cubic inches (in3).

EUREKA
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Mid-Module Assessment Task m

A Progression Toward Mastery

6 The student is unable The student correctly The student calculates | The student correctly
to correctly answer any | answers either part (a) | ejther part (a) or part does the following:
part of the task. or part (b) but does not | (p) correctly and 2. Calculates

explain the reasoning explains the reasoning 9.000 cm? and
used. used. The student may clearly explains the
not score more than 3 reasoning used.
points if the student
b. Calculates 18 cm
does not correctly
) ) ) and shows correct
identify the units as
. . work and
cubic centimeters reasonin
(cm3). &

7 The student attemptsa | Thestudentattempts | The student explains The student does the

calculation but does part of the answer but | her thinking and following:

not achieve an answer
or explain her thinking.

miscalculates or does
not explain her
thinking.

correctly calculates
either the volume in
the beaker or the
volume of the
container but makes a
mistake in the other,
leading to incorrect
answers.

= Clearly explains a
method for
determining if the
contents will fit
without pouring—
the volume of the
beaker is 2,400 mL =
2,400 cm3. The
volume of the
storage container is
2,100 cm3.

= Correctly answers
that the broth will
not fit.

= Correctly answers
that Juliet will have
300 mL more
(or300cm3), or0.3 L
more, broth that will
not fit in the storage
container.
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A STORY OF UNITS Mid-Module Assessment Task m

Name \X Ow“\e-a Date

1. Tell the volume of each solid figure made of 1-inch cubes. Specify the correct unit of measure.

a. : b.

12 ‘ms ~
2>

2. Jack found the volume of the prism pictured to the right by multiplying 5 x 8 and
then adding: 40 + 40 + 40 = 120. He says the volume is 120 cubic inches.
a. lill says he did it wrong. He should have multiplied the bottom first (3 x 5) and
then multiplied by the height. Explain to Jill why Jack’s method works and is
equivalent to her method.

Jdac\s “\'cwu.r.g,d of t Ve <\ices. He 'Q\SM_LA =i

‘\'&L ouga. oF one S\ica- L@?@)’W\m he e " 3in
2. wote S\vces ) S© ,Q\-L o-dded YO + \O + Yo m\m&\ >

\20. Thuw Wu Yo somse amswo Ra wo\uld Q«m
%O‘Q.% RS e P\"?-(i @XS)Xg .

b. Use Jack’s method to find the volume of this right rectangular prism.

5ft

2x2= (

2ft 3t

brbt+brbtrb=30
The volume 0€ Yeous r‘\g\,\j r&cfto.»«ju.(w- ?P\'SM [KS 30—@*5.
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3. |Ifthe figure below is made of cubes with 2 cm side lengths, what is its volume? Explain your thinking.

122 x 120 x10 = Y% x 16 = | 44D

bxX1= |2 Fif5+ \ ‘-OKM'\'&CL “'&-ﬂ. cu-‘.oes. SLAM‘_G._
eoclh cube ‘v worth 2 cem each, L

Lo Aoubled the nwmber on eadh side.
Then \ coudd have added Hie
‘l‘c\t L:J'-?c\:\&c‘.\:n%,‘\b \GBUS’ bt muﬂf.pb}ns o Sosthes.

4, The volume of a rectangular prism is 840 in®. If the area of the base is 60 in’, find its height. Draw and
label a model to show your thinking.

BuR 84
Q_ V= 34D ‘\03 GDQ b

‘Ttw. he'\S\d s 14 nches .

bx2=)n

Y in

6O in?*

The following structure is composed of two right rectangular prisms that each measure 12 inches by 10

inches by 5 inches and one right rectangular prism that measures 10 inches by 8 inches by 36 inches.
What is the total volume of the structure? Explain your thinking.

120 X 10in X Bin = 12010% x 5= DD w>
0D W x 2= \,'Z.OO '\ns

\0wn X Din X 3bn = 360'\-\1}( 2in -LF};-*?:Q\_M
360 2,320 w3 Struciuie
2‘5;3’2) I '?DW\ci "\‘e.v_ volume of Yhe -15 v 080 ;“3
) Yop piece, Yhon douwlled . ’ '
2,380 L odded that ‘o the -;
¥ 1,200 yolume of *Re widd e !/ ]:]

4,0%0 Prece .
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Mid-Module Assessment Task m

6. a. Find the volume of the rectangular fish tank. Explain yourthinking.
45 em X Wem X10em = 900em * 10em = 4,000cm>
45 cm
< >
: \ muﬂ-’l‘\{i\\u& a0 '\'e\e_ s\des
‘o g——‘\' The volume.
L | ) P——
' 10cm

_nm. vo\um& o-c +a.a. -Q—\S\n

Fank v 9,000 em®

L3
b: i the fish tank is completely filled with water, and then 900 cubic centimeters are poured out, how
high will the water be? Give your answer in centimeters, and show your work.

3 18 cake &
9,000 ew " Y5033, 100 The
- o0 e,

e 2100 cwm?® 4SS0 \S \Ream
' 2600 L\
?. f e g \n\s\n
Y45 cmn -'—"-——“O
7.

Juliet wants to know if the chicken broth in this beaker will fit into this rectangular food storage

container. Explain how you would figure it out without pouring the contents in. If it will fit, how much

more broth could the storage container hold? If it will not fit, how much broth will be left over?
(Remember 1 cm® =1 mL.)
é 15 cm

7 ¢cm
20 cm
beaker storage container
-‘Firs'\', \ 'G:aw»& ‘*\‘9;0_ vo \uwme o@ *&n. %‘\'Df‘du Cﬁw‘*alnd'.
20em X \Bem X 1om =

300 ewm *x Tewm = 2100ew = 2.1

Since eachh Line on the beaker w» UHo0 wml, the beaker
1S V\o\d'ms 24 L of bt‘o‘\‘e\ \ﬁ'\c. bn::"‘e\ LQLQ-QY\C’J( Q‘&

in e ontdiner . 24 L= 21 L= 6.2L  Jduwlietr wdl
hove 0.3 L or 200 wmL of breth Ls—h‘\' ouver,
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Mathematics Curriculum

GRADE

GRADE 5 e MODULE 5

Topic C
Area of Rectangular Figures with
Fractional Side Lengths

Focus Standards: u Apply and extend previous understandings of multiplication to multiply a fraction or
whole number by a fraction.

O  Find the area of a rectangle with fractional side lengths by tiling it with unit
squares of the appropriate unit fraction side lengths, and show that the area is
the same as would be found by multiplying the side lengths. Multiply fractional
side lengths to find areas of rectangles, and represent fraction products as
rectangular areas.

] Solve real world problems involving multiplication of fractions and mixed numbers,
e.g., by using visual fraction models or equations to represent the problem.

Instructional Days: 6

Coherence -Links from: G4-M4 Angle Measure and Plane Figures

-Links to: G6-M2 Arithmetic Operations Including Division of Fractions

In Topic C, students extend their understanding of area as they use rulers and right angle templates to
construct and measure rectangles with fractional side lengths and find their areas. They apply their extensive
knowledge of fraction multiplication to interpret areas of rectangles with fractional side lengths and

solve real-world problems involving these figures, including reasoning about scaling through contexts

in which areas are compared. Visual models and equations are used to represent the problems through the
Read-Draw-Write (RDW) protocol.

138 Topic C: Area of Rectangular Figures with Fractional Side Lengths Eu REKA
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A STORY OF UNITS Topic C m

A Teaching Sequence Toward Mastery of Area of Rectangular Figures with Fractional Side Lengths

Objective 1: Find the area of rectangles with whole-by-mixed and whole-by-fractional number side
lengths by tiling, record by drawing, and relate to fraction multiplication.
(Lesson 10)

Objective 2: Find the area of rectangles with mixed-by-mixed and fraction-by-fraction side lengths by
tiling, record by drawing, and relate to fraction multiplication.
(Lesson 11)

Objective 3: Measure to find the area of rectangles with fractional side lengths.
(Lesson 12)

Objective 4: Multiply mixed number factors, and relate to the distributive property and the area model.
(Lesson 13)

Objective 5: Solve real-world problems involving area of figures with fractional side lengths using visual
models and/or equations.
(Lessons 14-15)

Eu REKA Topic C: Area of Rectangular Figures with Fractional Side Lengths 139
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Lesson 10

Objective: Find the area of rectangles with whole-by-mixed and
whole-by-fractional number side lengths by tiling, record by drawing,
and relate to fraction multiplication.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (8 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Decimals (4 minutes)
= Change Mixed Numbers to Fractions (4 minutes)
= Multiply Mixed Numbers and Fractions (4 minutes)

Multiply Decimals (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 4 Lessons 17-18.

T: (Write2x2= .) Say the multiplication sentence with the answer.
S: 2x2=4,
T (Write2x0.2=___.) Onyour 2x2=4  2x02=04 02x02=004  0.02x0.2=0.004
personal white board, write the
number sentence and the answer. 3x4=12 3x0.4=1.2 0.3x0.4=0.12 0.03 x 0.4 = 0.012
S: (Write2x0.2=04.)
) , 5x7=35 05x7=35  05x07=035  0.5x0.07=0.035
T: (Write0.2x0.2 = .) Try this
problem.
S: (Write 0.2 x0.2=0.04.)
T: (Write0.02x0.2 = .) Try this problem.
S:  (Write 0.02 x 0.2 =0.004.)
Continue with the following possible sequence: 3x4,3x0.4,0.3x0.4,0.03x0.4,5x7,0.5%x7,0.5x0.7,
and 0.5 x 0.07.
Lesson 10: Find the area of rectangles with whole-by-mixed and
140 whole-by-fractional number side lengths by tiling, record by drawing, Eu REK_A
and relate to fraction multiplication. MATH
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Change Mixed Numbers to Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for today’s lesson.

S:

i e B

How many fourths are in 1?

4.

How many fourths are in 2?

8.

(Write 2%: .) How many fourths are in 2 %? Write Z%as an improper fraction on your

personal white board.

(Write 2 1= 2.)
4 4

Continue with the following possible sequence: 2 E, 21, 43, 3§, 25, 3 E, 45, and SZ.
472 73T %6 "8 '8 8

Multiply Mixed Numbers and Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for today’s lesson.

. ite3lxolo i 1 1 i L
T (Write 3 2 % 2 P Pointto 3 2.) Say 3 Sasa fraction greater than one. BJE X2 3 =
7
S: > _ __'Z: l
7 .1 1 1 =213
T: (Write==-x2-. Pointto 2-.) Say 2-as a fraction greater than one.
27 73 3 3 49
S: Z. 6
3
7.7 . . . . =& I
T: (Write= 3%3 Beneath it, write =—. Beneath it, write = ) =0
Multiply the fractions. Then, write the answer as a mixed number.
S:  (Write 3% X 2§= . Beneath it, write = % X % Beneath it, write = %. Beneath it, write = 8%.)
Continue with the following possible sequence: 3 é x 2% and 3% x 4%.
Application Problem (8 minutes) Heidi & Andrews
Heidi and Andrew designed two raised flowerbeds for their garden. ng oet
g . ) - 28
Heidi’s flowerbed was 5 feet long by 3 feet wide, and Andrew’s 58 Ser
flowerbed was the same length but twice as wide. Calculate how many a&+x 5 ?+£x ?;?*-= 26y 50t b8
30 ™ O

cubic feet of soil they need to buy to have soil to a depth of
2 feet in both flowerbeds.

Note: This Application Problem reviews the volume work from Topic B.

EU REKA Lesson 10: Find the area of rectangles with whole-by-mixed and
whole-by-fractional number side lengths by tiling, record by drawing,
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Concept Development (30 minutes)

Materials: (T) 3-unit x 2-unit rectangle, patty paper (units for tiling), large
chart paper (for recording dimensions of rectangles), personal
white board (S) 5 large mystery rectangles lettered A—E (1 of

each size per group), patty paper (units for tiling),
Problem Set

Note: The lesson is written such that the length of one standard
patty paper (5 % inches by 5 % inches) is one unit. Hamburger
patty paper (available from big box discount stores in boxes of
1,000) is the ideal square unit for this lesson due to its

translucence and size. Measurements for the mystery
rectangles are given in generic units so that any size square unit
may be used to tile, as long as the tiling units can be folded.
Any paper may be used if patty paper is not available. Consider
color-coding Rectangles A—E for easy reference.

Preparation: Each group needs one copy of Rectangles A—E.
The most efficient way of producing these rectangles is to use
the patty paper to measure and trace the outer dimensions of
one rectangle. Then, use that rectangle as a template to cut the
number required for the class. Rectangles should measure as
follows:

Demo Rectangle A: 3 units x 2 units
Rectangle B: 3 units x 2% units
Rectangle C: 1% units x 5 units
Rectangle D: 2 units x 1% units

3. .
Rectangle E: " unit x 5 units

Rectangle A

Zonts

r—-—*——*——ﬂ
Bunits

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Folding the square units allows
students to clearly see the relationship
of the fractional square unit while
maintaining the relationship to the
whole square unit. Consequently, if
students become confused about the
size of the fractional square unit, the
paper may be easily unfolded as a
reminder.

T:  We want to determine the areas of some mystery rectangles today. Find the rectangle at your table

labeled A. (Allow students time to find the rectangle.)

If we want to find the area of this mystery rectangle, what kind of units would we use to measure it?

S:  Square units.

(Hold up a patty paper tile.) This will be the square unit we will use to find the area of Rectangle A.
Work with your partner to find the number of squares that will cover this rectangle with no space
between the units and no overlaps. Please start at the top left-hand corner to place your first tile.

(Allow students time to work.)

Lesson 10: Find the area of rectangles with whole-by-mixed and
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T: How many square units covered the rectangle?

S: 6 square units. NOTES ON

T: Let’s sketch a picture of what our tiling looks like. MULTIPLE MEANS
Draw the outside of your rectangle first. (Model as OF ACTION AND
students draw.) EXPRESSION:

T:  Now, show the six tiles. (Allow students time to draw.) Students may use the tiles to measure

T: Look at the longest side of your rectangle. If we the outside dimensions of the rectangle
wanted to measure this side with a piece of string, how before tiling. For some, marking the
many units long would the string need to be? Explain length and width with tick marks to

show the lengths of the units may help
them visualize the linear measurement
more easily.

how you know to your partner.

S: Itis 3 units long. | can look at the edge of the units and
count. = To measure the length of the side, I'm not
looking at the whole tile; | only need to count the
length of each unit. There are 3 equal units on the
edge, so the string would need to be 3 units long.

T:. Let’srecord that. (Write the length of Rectangle A in
the chart.) What is the length of the shorter side? 3units

The dimensions can then be recorded
on the Problem Set prior to drawing
the rectangle and partial products.

2 units.
Let’s record that in our chart.

What is the area of Rectangle A?
6 square units.

A B

If we had only labeled the length and the
width in our sketch, could we still know the Rectangle | Length | Width Area
area? Why or why not?

A 3 units | 2 units | 6 units?

S:  Yes. We know the square units are there
even if we do not draw them all. > We still B 3 units | 2L units | 72 units?
just multiply the sides together. We can 2 2
imagine the tiles.

T: What would a sketch of this look like? Draw it with
your partner. (Allow students time to draw.)

T: Now, find Rectangle B. Compare its size to Rectangle
A. Will its area be greater than or less than that of
Rectangle A?

S:  Greater.

We see that Rectangles A and B are the same length.
What about the width?

S: Rectangle B is wider than two tiles but not as wide as
three tiles.

T: Fold your tiles to decide what fraction of another tile
we need to cover the extra width. Work with your
partner. (Allow students time to fold.)

Eu REKA Lesson 10: Find the area of rectangles with whole-by-mixed and
N whole-by-fractional number side lengths by tiling, record by drawing, 143
MATH and relate to fraction multiplication.
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Lesson 10 m

What fraction of the tile do you need to cover this part of the rectangle? How do you know?

I need half a tile. |laid a whole tile over the extra part, and it looked like half to me. > After |
folded up the part of the tile that was hanging off the rectangle, | could see that the fold split the tile

into two equal parts. That means it is halves.

Finish folding enough tiles to completely cover the width of Rectangle B.

(Fold to cover the rectangle completely.)

Let’s record by sketching and filling in the blanks on the Problem Set.
| will record in the chart. What is the length of Rectangle B?

3 units. (Record on the Problem Set.)
What is the width?

1.
2 - units.
2
What is the area? How do you know?

R R
The area is 75 units squared. | counted all of the

whole square units first and then added on the halves.
- | knew it was at least 6 square units, and then we

had 3 more halves, so that’s 7%square units.
>3x23=62=7-.

When we record our tiling, is it necessary to sketch
each tile? Why or why not?

No. We can just write down how many there are.
- We can show just the side lengths of 3 and 2%.

I'll know that means three squares across and two and
a half squares down. = It is like the area model with
whole numbers. If | know the sides, | can show the
total area by just multiplying.

Let’s sketch this rectangle again but without the
individual tiles. Draw the rectangle, and label the
length. (Allow students time to draw.)

1. .

Now, let’s decompose the 2 3 units on the width as
1 . .

2+ > (Label and draw a horizontal line across the

rectangle as pictured. Allow students time to draw.)

Let’s record the first partial product. (Point.) Three
units long by 2 units wide is what area?

6 square units.

3units

Rectangle B
S
Sunits x 2units
= G units” Gunits®

= +
1 2athaol)  Honedt

L units™

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

The spatial and visualization skills
involved in Lessons 10 and 11 are quite
natural for some students and quite
challenging for others. Consequently,
the time needed to accomplish the
tasks varies, but all students should be
given the opportunity to tile all the
rectangles. Both lessons offer two
challenging questions at the end of the
Problem Sets for those who finish the
tiling quickly.

Let’s record the second partial product. (Point.) What is the length of this portion?

3 units.
What is the width of this portion?
1 half unit.

Lesson 10:

and relate to fraction multiplication.
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T: What is the area of this part? How do you know?

Lesson 10 m

a1 . . 1. . 11
The area is 15 square units because 3 copies ofz is 3 halves. = 3 units long byE unit wide is 15

square units.

o1 . i
T: Does this 75 unit squared area make sense given our prediction? Why or why not?

. . . . 1.
S: It does make sense. It is only a little wider than the first rectangle, and 75 is not that much more

than 6. = You can see the first rectangle inside this one. There was a part that was 3 units by
2 units, and then a smaller part was added on that was 3 units by just half another unit. That is

1 . .
where the extra 15 square units come from. = Three times two was easy, and then | know that half

of 3is 1%. By decomposing the mixed number, it was easy to find the total area.

T:  Work with your partner to find the length, width, and area of Rectangles C, D, and E using the patty
paper and recording with the area model. Record your findings on your Problem Set, and then
answer the last two questions in the time remaining. You may record your tiling without drawing

each tile if you wish.
S:  (Work.)

Problem Set (5 minutes)

Students should do their personal best to complete the remainder of the Problem Set within the allotted five
minutes if they have finished the tiling problems. Some problems do not specify a method for solving.
Students should solve these problems using the RDW approach used for Application Problems.

Student Debrief (10 minutes)
Hame 3 :5'- I - Date
Lesson Objective: Find the area of rectangles with _ o _

. . . Shetch the rectanghes and your ting, Write the dimensions and the upits you W&llﬂedll\mgbninln
Whole_by_m|xed and Whole_by_fractlonal number S|de Then e multipBeation 1 confirm the ares. Show your work. We will do fiectangles A snd B together.
lengths by tiling, record by drawing, and relate to fraction e i i

ltioli . o | s 3 unasiong 2 unitswide
multiplication. s t__:‘_—] 2 .
The Student Debrief is intended to invite reflection and TR — Loneodets [T | kit eSuins Suant
active processing of the total lesson experience. e § Zont :r‘f i
. . . . - g P ] tawe?
Invite students to review their solutions for the Problem EL%:{ Bunis < i+ Iy ST
Set. They should check work by comparing answers with a Recangie 8 Gung? + o G Recmngici "
i s b 25 e = 2. units
partner before going over answers as a class. Look for st g _— v - -
. . . . Areas _J2 umits’ e MIAY
misconceptions or misunderstandings that can be
. . . . 4. Rectingle Dt % Rectangle E:
addressed in the Debrief. Guide studentsina % - : g
conversation to debrief the Problem Set and process the | | ) " B
cpvk : q
lesson. 3 i =3§:3% - 3w
Rectangis 0 Is Rectangh Eis 4
2. inhsiong 1% itz wide ____s___IImlku:mg i nite wide
Areas BN inns Arean 3 ’!j units’
EU REKA Lesson 10: Find the area of rectangles with whole-by-mixed and
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Any combination of the questions below may be used to
lead the discussion.

Record students’ answers to Problem 1 to complete the
class chart as answers are reviewed.

=  What relationship did you notice between the
areas of Rectangle C and Rectangle E? What
accounts for this relationship?

=  How was Rectangle E different from the other
rectangles you tiled? Describe how you tiled it.

=  How did you determine the area of Rectangle E?
Did you count the single units? Add repeatedly?
Multiply the sides?

= Could you place these rectangles in order of
greatest to least area by using relationships
among the dimensions but without actually
performing the calculations? Why or why not?

=  How did you determine the area of the rectangle
in Problem 67?

= Analyze and compare different solution strategies
for Problem 7.

Exit Ticket (3 minutes)

2%

B, The reclarise b the Tight & compased of squares that measure }fu:rn on .‘Mﬁi'.'
‘oach side. WhaY s its ea inaguare baches? Enplaln your thinking ualr | "
Ili(l\"!!i‘\clv)lrk:!. % ¥ ¥ e r

L T e 2 Ain |
RO RIS R
alia
; gii> L R e
il Bor Lot A= Lo S
7. Areetangle has o pedmeter of 355 dnct, Mibe bergih 1 12 feet what b Ahe atea ol the rattangle?
1254 Pevimeher: 35T H
1
Aot 25% {4_2_\5.@{-;"_1“
= [l 23 .cd
ke s Bapnt = h=5%R
3
L Hrear 12fbxGu
Jgas
: GO+ j‘“"
= Lo qf2
= BT

The area of
,.“,{4.:]\: i LaAEY

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name

Lesson 10 Problem Set m

Date

Sketch the rectangles and your tiling. Write the dimensions and the units you counted in the blanks.
Then, use multiplication to confirm the area. Show your work. We will do Rectangles A and B together.

1. Rectangle A:

2. Rectangle B:

Rectangle B is
units long

Area = units?

4. Rectangle D:

Rectangle D is
units long

Area = units?

Eu REKA Lesson 10:
MATH

Rectangle A is

units long units wide

Area = units?

3. Rectangle C:

Rectangle Cis

units wide units long units wide
Area = units?
5. Rectangle E:
Rectangle E is
units wide units long units wide
Area = units?
Find the area of rectangles with whole-by-mixed and
147

whole-by-fractional number side lengths by tiling, record by drawing,
and relate to fraction multiplication.
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N 1,
6. The rectangle to the right is composed of squares that measure ZZ inches on

each side. What is its area in square inches? Explain your thinking using
pictures and numbers.

7. Arectangle has a perimeter of 35% feet. If the length is 12 feet, what is the area of the rectangle?

Lesson 10: Find the area of rectangles with whole-by-mixed and

148 whole-by-fractional number side lengths by tiling, record by drawing, Eu REKA

and relate to fraction multiplication. MATH“
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Name Date

Emma tiled a rectangle and then sketched her work. Fill in the missing information, and multiply to find the

area.

* _L‘ :
2— un ‘J(AS 2. W *‘
’ .
I ——— Emma’s Rectangle:
i
i units long units wide
|
L |====l= = =] - Area = units?

s '
l
' ]
|

Eu REKA Lesson 10: Find the area of rectangles with whole-by-mixed and
whole-by-fractional number side lengths by tiling, record by drawing, 149
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Name Date

1. John tiled some rectangles using square units. Sketch the rectangles if necessary. Fill in the missing
information, and then confirm the area by multiplying.

a. Rectangle A: Rectangle A is
iunil&;

" 3 23
I| : units long 2 units wide

1 | \

2_2.units""—'|' - _l_‘ -
' gunits
I

— Area = units?
\ [_'-zl_uniu:'.2 !

b. Rectangle B: Rectangle B is

[}
7_ + "-{- units
1
I units long units wide
I S
I
L Bun {’SE _ E’-'il.ln;’r:'
Yumds ‘ ;
—_— : Area = units?
ISR
I
|

Buwiks  + .:'E.u,..;\.s

c. Rectangle C: Rectangle Cis

=
T e

units wide
Area=___ units?
Lesson 10: Find the area of rectangles with whole-by-mixed and
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d. Rectangle D: Rectangle D is

] ]
2 units long Lr units wide

Area = units?

. . . . 1. .
2. Rachel made a mosaic from different color rectangular tiles. Three tiles measured 35 inches x 3 inches.

Six tiles measured 4 inches x 3Z inches. What is the area of the whole mosaic in square inches?

3. A garden box has a perimeter of 27% feet. If the length is 9 feet, what is the area of the garden box?

Eu REKA Lesson 10: Find the area of rectangles with whole-by-mixed and
N whole-by-fractional number side lengths by tiling, record by drawing, 151
MATH and relate to fraction multiplication.
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Lesson 11

Objective: Find the area of rectangles with mixed-by-mixed and fraction-
by-fraction side lengths by tiling, record by drawing, and relate to fraction
multiplication.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (5 minutes)
Concept Development (33 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply Decimals (8 minutes)

= Multiplying Fractions (4 minutes)

Sprint: Multiply Decimals (8 minutes)

Materials: (S) Multiply Decimals Sprint

Note: This fluency activity reviews Module 4.

Multiplying Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 13.

L1001 e . .
T:  (Write 3%3= ___.) Say the multiplication equation with the answer.
1.1 1
S: =x==-,
273 6
L, 1.3 e . .
T:  (Write 3%3° ___.) Say the multiplication equation with the answer.
1.3 3
S: =x—=-,
24 8
L 22 . . S .
T:  (Write sX3° __.) Onyour personal white board, write the multiplication equation and the answer.
L 2.2 4
S: (Write=x-==—))
5 3 15
1 11 .33 _34_2 3.5
Continue with the following possible sequence: =x -, =x=,=x=,=x=,and = x -
§pP q 2 52 54 55 3 4 6
Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
152 fraction side lengths by tiling, record by drawing, and relate to Eu REKA

fraction multiplication. MATH“
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Application Problem (5 minutes)

Mrs. Golden wants to cover her 6.5-foot by 4-foot S et

bulletin board with silver paper that comes in 1-foot
squares. How many squares does Mrs. Golden need
to cover her bulletin board? Will there be any
fractional pieces of silver paper left over? Explain
why or why not. Draw a sketch to show your thinking.

Note: This Application Problem reviews Lesson 10’s
concept of tiling, now with one dimension as a
decimal fraction.

Concept Development (33 minutes)

24 fr2 2
f2
Gk '—2&'

. 41}%&— = 2§42
HEt Xhfp oz 002

Mrs. Golden
Needs 206 squn'e
Picces  oF papevo
Gover” ’Hm& oa_r(,{
o pieces lef+ over
because it malriphics evenly.

24 B2 s 2012

2 fr®

Materials: (T) Rectangles, patty paper units for tiling, personal white board (S) 1 demonstration and
5 mystery rectangles lettered A—E (1 of each size per group), patty paper units for tiling,

Problem Set

Note: Today’s lesson parallels the structure of Lesson 10.
Rectangles for each group should be prepared in advance
following yesterday’s instructions. The dimensions of today’s
rectangles are given below.

1. 1.
Rectangle A: 45 units x 2 3 units
3. 3.

Rectangle B: 11 units X 3 " units

3 . 1 .
Rectangle C: " unit x 1 E units

3 ..o 1 .
Rectangle D: 3 unitx —unit

2 o2
Rectangle E: 3 unit x 3 unit
The added complexities of today’s lesson involve the inclusion
of two mixed number or fractional side lengths. This is an
application of the fraction multiplication lessons of Module 4.

Students record partial products rather than draw
individual tiles.

EU REKA Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
fraction side lengths by tiling, record by drawing, and relate to

MATH“ fraction multiplication.
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Let’s start with Rectangle A. Work with your partner
to place as many whole tiles on Rectangle A as you
can. Remember to start at the top left corner of

the rectangle.

(Place whole tiles on Rectangle A.)

How many whole tiles fit?

8.

Is this the area of the rectangle?

No.

Fold some of your square units to cover the rest of
the rectangle’s length. (Allow time for students to
work.)

What fractional unit do you need to do this?
How many?

| needed 2 half units. = The unit was halves. | needed
2 of them.

Now, fold some units to cover the rest of the
rectangle’s width. (Allow time for students to work.)

What fractional unit did you use this time, and
how many?

| needed halves again. This time, it was 4. = It was
4 half units.

| see that we have covered almost all of the rectangle,
but there seems to be a part at the bottom that is even
smaller than the halves we just placed. How can we
find the fractional unit that will fit here? Turn and talk.

| can see that if | fold a square unit in half, it fits in one
direction, but it is too long in the other direction.
Maybe if | fold it again, it will fit. = If | fold it in half, it
fits the length. Then, if | fold that half in half again, it
fits perfectly in the space. = The part is half the size of
half a square unit. Half of a halfis 1 fourth of a

square unit.

Unfold the paper that you have made to fit in this part.
What fraction of a whole square unit covers this part?

1 fourth of a square unit.

Work with your partner to count the tiles to determine
the area.

(Count the tiles with partners.)

Lesson 11 m

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Include Rectangle E as an optional
challenge. Folding and tiling Rectangle
E requires students to fold thirds and to
reason about another area less than

1 square tile. Recording for Rectangle E
should be done on a separate piece of
paper, as it is not included on the
Problem Set.

The last two problems on the Problem
Set also offer extensions for students
who finish the tiling and multiplication
quickly.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

For some students, it may be more
effective to place a whole square unit
over the last corner of the rectangle
and then trace the outline or shade the
corner of the rectangle on the patty
paper. (Because the patty paper is
translucent, the edge of the rectangle
is clearly visible.) Students may then
fold until only the outlined portion of
the paper is visible. When the paper is
unfolded, only 1 of the 4 equal parts is
bordered (or shaded).

Also, guide students to isolate the last
corner of the rectangle and use a single
piece of patty paper to model the
multiplication of a fraction by a fraction
to produce a double-shaded area (as in
Module 4). This double-shaded portion
can then be laid on top of the
rectangle’s corner, fitting perfectly.

Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
fraction side lengths by tiling, record by drawing, and relate to Eu REKA

fraction multiplication.
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2 v 4 v 49

4 v 4 v 4w

Je 4 v 49

What is the area? How did you count it?

| counted the 8 squares first. 1 added 6 halves or 3 more squares. Then, | added % to 11. That's
11% square units. = | could see 2 rows of 4 % units. Thatis 9. Then, there were 4 halves and % ina
row. Thatis 2%+ 9= 11%. The area is 11% square units.

Let’s record our thinking. | will work on the board.
You record on your Problem Set. Sketch the rectangle
first. Decompose the length and width into ones and
fractional parts.

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Please note that the algorithm is
provided so that students are exposed
4 + l to a more formal representation of the
2 distribution. However, students should
not be required to be as formal in their

(Sketch and decompose the length and width.)
How did you decompose the length?

(Record in the algorithm.) The width?

2+ l own calculations. Using an area model
2 to keep track of students’ thinking is
(Record in the algorithm.) Let’s use multiplication to SUTrciantE

confirm the area we found with counting. Let’s start
with the ones. (Point, and then record each partial

Lo
product in the rectangle and in the algorithm.) Hunits + Zunit
2 units X 4 units equals ...?
8 square units. + B units™ 1wt Qunids”
2u‘\\ s
(Point and record.) 2 units X % unit equals...?
. . + \ = ‘ﬁg:z—
2 half square units. = 1 square unit. J’-j__wﬂt 2 units® I;ae*’r__‘_*i“___
(Point and record.) % unit X 4 units equals...? W& onts
4 half square units. = 2 square units.
Lok ot [9s2
(Point and record.) % unit X % unit equals...? é%x 12 L4* 2)x (24 3)
p A2 fL LY\
%square unit. :(\;_ankl}‘ l)’r{l“‘)’rkl*:.-/}
Find the sum. RNy
(Work to find 111 units2.) .ot
4 -z

Was the area the same using multiplication and the area model?
Yes!

Use your tiles to determine the area and dimensions of the other rectangles. Record your findings
on your Problem Set. Then, multiply to confirm the area.

Problem Set (10 minutes)

Students should do their personal best to complete the remainder of the Problem Set within the allotted
10 minutes if they have finished the tiling problems. Some problems do not specify a method for solving.
Students should solve these problems using the RDW approach used for Application Problems.

Eu REKA Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
fraction side lengths by tiling, record by drawing, and relate to 155
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Student Debrief (10 minutes)

Lesson Objective: Find the area of rectangles with mixed-
by-mixed and fraction-by-fraction side lengths by tiling,
record by drawing, and relate to fraction multiplication.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process

the lesson.

Any combination of the questions below may be used to
lead the discussion.

156

Compare the rectangles we tiled today to the
rectangles we tiled yesterday. What do you
notice? How did that change the way we had
to tile?

Which rectangle was the easiest to tile? Which
was the hardest? Why?

Explain your strategy for tiling Rectangle D (and
Rectangle E, where applicable). How was finding
the area of this rectangle similar to the fraction
multiplication we did in Module 4? How was

it different?

Explain your strategy for finding the areas of the
rectangles in Problem 5 and how you
compared them.

How is Problem 6 in today’s Problem Set like
Problem 7 in yesterday’s Problem Set (Lesson
10), and how is it different? Yesterday’s problem

read: Arectangle has a perimeter of 35%feet.

If the length is 12 feet, what is the area of the
rectangle?

Lesson 11:

fraction multiplication.
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Draw the rectangle and your tiling.

Write the dimensions and the units you counted in the blanks,
Then, use muftiplication to confirm the area. Show your wark.

1. Rectangle A: 2 RectangleB: 3
b &
2
2 { J
i %
N
Rectangle Ais Rectangle 8is
3 3
‘\‘i,,nmmw 2% anits wide 3% urglﬁlnng % uniswide
Area= HE units? Area = é;g units’
3
4wz seale 3.5
=R+ (28 k) (Ex)+Ex D) =%+ (R +(Fx34( Trg)
2841424 =3+ 42T+
=] =
3 r‘«twgh = 4. Rectangle D:
i =
2 2
2 2
L ¥
Rectangle Cis. Rectangle D is
L 3 3 P
12 untstong T units wide & unitslong 2 units wide
—LZ o : 3
- =ﬁ2_|L uAns? Area= B units
"“I{ 3 x—|~.,__3_
=(Fx)4(Fx2) Fhz=7g

:.%-y-.gi
=-§»+A§—= g—; IF

5. Callesn and Caroline each bisit 3 rectangle out of square tiles placed in 3 raws of 8, Colieen sied tes
#hat medsired 1§ o in Jength. Carofine uied ties that measured itemintengh
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A STORY OF UNITS Lesson 11 m

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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A Number Correct:
Multiply Decimals

1. 3x2= 23. 0.6x2=

2. 3x0.2= 24. 0.6x0.2=

3. 3x0.02= 25. 0.6x0.02 =

4. 3x3= 26. 0.2x0.06 =

5. 3x0.3= 27. 5x7=

6. 3x0.03= 28. 0.5x7=

7. 2x4= 29. 0.5x0.7 =

8. 2x0.4= 30. 0.5x0.07 =

9, 2x0.04 = 31. 0.7 x0.05 =

10. 5x3= 32. 2x8=

11. 5x0.3= 33. 9x0.2=

12. 5x0.03 = 34. 3x7=

13. 7x2= 35. 8x0.03 =

14, 7x0.2= 36. 4x6=

15. 7x0.02= 37. 0.6x7=

16. 4x3= 38. 0.7x0.7 =

17. 4%x03= 39. 0.8 x0.06 =

18. 0.4x3= 40. 0.09x0.6 =

19. 0.4x0.3= 41. 6x0.8=

20. 0.4x0.03= 42. 0.7x0.9 =

21. 0.3x0.04 = 43. 0.08 x0.8 =

22. 6x2= 44. 0.9x0.08 =
158 OSSO facton i lengtha by ting,record by orawing, and relteto EUREKA
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B

Multiply Decimals

Lesson 11 Sprint m

Number Correct:

Improvement:

L 4x2= 23. 0.8x2=
2. 4x02= 24. 0.8x0.2 =
3. 4x0.02= 25. 0.8x0.02 =
4. 2x3= 26. 0.2x0.08 =
5. 2x0.3= 27. 5x9=
6. 2x0.03= 28. 0.5x9=
7. 3x3= 29. 0.5x0.9=
3 3x0.3= 30. 0.5x0.09=
0. 3x0.03= 31. 0.9x0.05=
10. 4x3= 32. 2x6=
11. 4x0.3= 33. 7x0.2=
12. 4x0.03= 34, 3x8=
13, 9x2= 35. 9x0.03=
14. 9x0.2= 36. 4x8=
15, 9x0.02= 37. 0.7x6=
16. 5x3= 38. 0.6x0.6 =
17. 5x0.3= 39. 0.6 x0.08 =
18. 0.5x3= 40. 0.06 x0.9 =
19. 0.5x0.3= 41. 8x0.6=
20. 0.5x0.03= 42. 0.9x0.7=
21. 0.3x0.05= 43. 0.07x0.7 =
22. 8x2= 44, 0.8x0.09=

Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-

Eu REK_A fraction side lengths by tiling, record by drawing, and relate to 159
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Date

Name

Draw the rectangle and your tiling.
Write the dimensions and the units you counted in the blanks.
Then, use multiplication to confirm the area. Show your work.

1. Rectangle A: 2. Rectangle B:

Rectangle A is Rectangle B is

units long units wide units long units wide

Area = units? Area = units?

3. Rectangle C: 4. Rectangle D:

Rectangle Cis Rectangle D is

units long units wide unitslong _ units wide

. = its?
Area = units? Area units

Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
160 fraction side lengths by tiling, record by drawing, and relate to EUABrEHK_A
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A STORY OF UNITS Lesson 11 Problem Set m

5. Colleen and Caroline each built a rectangle out of square tiles placed in 3 rows of 5. Colleen used tiles
2 . . . 1 .
that measured 15 cm in length. Caroline used tiles that measured 35 cm in length.

a. Draw the girls’ rectangles, and label the lengths and widths of each.

b. What are the areas of the rectangles in square centimeters?

c. Compare the areas of the rectangles.

6. A square has a perimeter of 51 inches. What is the area of the square?

Eu REKA Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
fraction side lengths by tiling, record by drawing, and relate to 161

MATH“ fraction multiplication.
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Name Date

To find the area, Andrea tiled a rectangle and sketched her answer. Sketch Andrea’s rectangle, and find the
area. Show your multiplication work.

Rectangle is
1. 1.
2= units X 2=units
2 2

Area =

Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
162 fraction side lengths by tiling, record by drawing, and relate to Eu REKA
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Name Date

1. Kristen tiled the following rectangles using square units. Sketch the rectangles, and find the areas.
Then, confirm the area by multiplying. Rectangle A has been sketched for you.

a. Rectangle A:

Rectangle A is

2 un;-f”.s auni'i'

e - - units long X units wide
' —Z uvaits® rj_unrf'slq
pnit | Area = units?
|
' ", . 2
2 |._.,llr‘\|‘|"52 j““'“
wnit

b. Rectangle B:

Rectangle B is
1. 30
25 units long X " unit wide

Area = units?

c. Rectangle C:

Rectangle Cis
1. 1. .
35 units long X 25 units wide

Area = units?

Eu REKA Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
fraction side lengths by tiling, record by drawing, and relate to 163

MATH- fraction multiplication.
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d. Rectangle D:
Rectangle D is

1. 1
35 units long X 22 units wide

Area = units?

2. Asquare has a perimeter of 25 inches. What is the area of the square?

Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
164 fraction side lengths by tiling, record by drawing, and relate to EU“KA
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Lesson 12

Objective: Measure to find the area of rectangles with fractional side
lengths.

Suggested Lesson Structure

B Fluency Practice (10 minutes)

I Application Problem (5 minutes)
Concept Development (35 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiplying Fractions (4 minutes)

= Find the Volume (6 minutes)
Multiplying Fractions (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 13.
1.1

T (Write 3%31= .) Complete the multiplication number sentence.
. 1,1 1
374 12
L1002 T
T (Write 3%5= .) Complete the multiplication number sentence.
1.2 2
S: 5 X E = E
., 3.2 . . . .
T:  (Write X3 Beneath it, write = .) On your personal white board, write the complete

multiplication number sentence. Then, simplify the fraction.

. 3 2 6 . . 2
S:  (Write TX3T Beneath it, write = E')

. . . . 1 11 33 25 2 3 5
Continue with the following possible sequence: =x—-, =x—, =x—=,=x-,and = x -,
2 42 44 36 3 4 6

Eu REKA Lesson 12: Measure to find the area of rectangles with fractional side lengths. 165
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Find the Volume (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews volume concepts and formulas.

T: (Project a prism 5 units x 2 units x 4 units. Write V =

units x units.)

Find the volume.

40 cubic units.
How many layers of 20 cubes are there?
2 layers.

(Point.)
S:  (Write 2 units x 20 units? = 40 units3.)

Repeat the process with the following prisms.

Application Problem (5 minutes)

Margo is designing a label. The dimensions of the label
are 3% inches by 1% inches. What is the area of the label? Use
the RDW process.

Note: Students can use the area model used in Module 4 and in
Module 5 Lessons 10—-11 to solve. This bridges to today’s
lesson, which extends the use of the area model.

166 Lesson 12:
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S:  (Write 5 units x 2 units x 4 units = 40 units?.)

T: How many layers of 10 cubes are in the prism?

S: 4 layers.

T: (Write4x 10 units®>=____.) Four copies of 10 cubic units is...?
S: 40 cubic units.

T: How many layers of 8 cubes are there?

S: 5 layers.

T: (Write5x8units=____.) Five copies of 8 cubic units is...?
S:

T:

S:

T:

Measure to find the area of rectangles with fractional side lengths.

Werite a multiplication sentence to find the volume of the prism, starting with the number of layers.

3in + Z N
1.
lin 3int Zin|
+
fFinl__#n il
34T +F+T
=3+4+5+F
y2

The area of the label is 4% in®

EUREKA
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Concept Development (35 minutes)

Materials: (T) Ruler, projector (S) Ruler, Problem Set

Problem 1(a)

Project the first rectangle in the Problem Set.

T:

We will find the areas of more mystery rectangles today. What

) . ) 2in
was the relationship between the areas we found using square
tiles and the areas we found using multiplication?

S:  We got the same answers. - Tiling or finding partial products
using multiplication will always give the same area because the 2 ‘)’an
rectangle we are using is the same.

T: Today, we will use a ruler to help us find area. Turn and talk to i
your partner about how you think a ruler might be useful in n
finding the area of a rectangle. Zin 15n2 Lt

S: It’s not square units, but we can measure the edges. = The ——
ruler lets us measure the sides to find out the lengths we need 2in
to multiply.

T:  Work with your partner to measure in inches the
lengths of the first rectangle of the Problem Set.

Compare your measurements. NOTES ON
S:  (Measure the first rectangle.) MULTIPLE MEANS
T: What are the lengths of the sides? OF REPRESENTATION:
. 1. Some students will benefit from
S 2inchesand 2 2 inches. drawing each square inch as a tile,
T: Estimate the area of this rectangle. Turn and talk. connecting back to the tiling process.
. . . Others may need to use inch tile
S:  If this was just a 2-inch square, the area would be ) v )
- , ; N manipulatives to understand this
4 square inches. It’s a little longer than.tha.t, so it will e e
be a little more than 4. = The longer side is between materials should be foldable.)
2 and 3 inches, so the area should be somewhere E
X K ncourage students to return to
between 4 square inches and 6 square inches. ] B @ M8 e

T: Let’s find the actual area. Decompose the longer side needed during any lesson to scaffold
by marking the end of the 2 whole inches and labeling understanding.
the wholes and the half inch on our rectangles.

(Model on the board as shown.)

S:  (Decompose and label.)

T: Now, let’s use this decomposition to find the area of smaller parts of the rectangle. Using your ruler,
draw a line separating the ones from the fractional units. (Model.)

S:  (Separate the ones with a line.)

Eu REKA Lesson 12: Measure to find the area of rectangles with fractional side lengths. 167
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A STORY OF UNITS Lesson 12 m

T: Now, let’s multiply to find the areas of these sections. Let’s start with the ones by ones part.
Talk with your partner. What is the area of the part that is 2 inches by 2 inches? If it helps, imagine
or draw tiles in your rectangle.

S:  There are 2 going across and 2 rows of them, so 4 altogether. = | remember that | can multiply the
sides, so 2 inches x 2 inches is 4 square inches.

T: What is the area?

S: 4 square inches.

T: Record that.

T: Turnand talk. What is the area of the smaller part? How do you know?

. 1 .

S: Halfof2,s01. = Two times > Two halves make 1, so 1. = 1 square inch.

T: Yes, the areais 1 square inch. Let’s write that, too. (Model as shown in the image on the previous
page.)

T: What is the total area of the rectangle? Does our answer make sense?

S:  5square inches. = It makes sense because we said the area should be between 4 and 6 square
inches, and it is.

Problem 1(b)
Project the second rectangle in the Problem Set. . lin. £ in.

T: Measure the next rectangle with your ruler. N !

H H 3
T: What is the length? lin.| lin Fin
S: 1% inches. 9 |
3 2.2 2

T: And the width? g H |07

S 12inches. = Thisis a square, so the width is also 1 2 inches.

4 4 FESE S0

T: Estimate the area with your partner. + a

; 1z, 1=

S: It’s almost 2 inches by 2 inches. The area should be less than =g e T
4 square inches. = The area will be between 1 square inch ﬂ‘*‘?’%
and 4 square inches but closer to 4 because the sides are - 3_1_

. = o7
almost 2 inches long. © .
T: Decompose the sides into ones and fractional parts, and record ﬂwrea 's 3T n?
that on your Problem Set.
Circulate and assist students. Then, project a student’s work, or
record on the board as shown. NOTES ON
T:  Work with tner to find th f each of MIDLTIPLE VIEANS
: ork with your partner to find the area of each o OF ENGAGEMENT:
these four parts.
i For students who need to review

S:  (Find the area of each of the four parts.) fraction multiplication, model the
What is the area of the part that is 1 inch on each side? shaded area models from Module 4 to

S:  1squareinch. show a fraction times a fraction or a

fraction of a fraction.
168 Lesson 12: Measure to find the area of rectangles with fractional side lengths. EUREKA
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24 2 4 v A

S:

Then, we have two parts with 1 inch on one side and % inch on the other. What is the area of each
of those parts? How do you know?

It is not a whole square inch. = A whole tile would not fit in either of these places. We would have
to fold it to make it fit. = Three-fourths of a square inch because 3 fourths times 1 is 3 fourths.

(Record the measurements in each part of the area model.) Now we are left with the last little
.3 . . .

square. ltis " of an inch on each side. Is this area greater or less than the other parts?

How do you know?

It is smaller because both sides are shorter than the other parts. = It is only part of an inch on each
side, so it will be less area. = The area is a fraction of a fraction. We want 3 fourths of 3 fourths.

It is a fraction of an inch on each side. Three-fourths of a square inch would be like splitting a whole
into 4 parts and taking 1 part off.

What do we need to do to find the area of this last section of our square?

Just like before, we need to multiply the length times the width. = We need to multiplyz by %‘
What is the area of the small square?

2 inch

T Square inch.

How will we find the total area?

Add all the parts. = Add across each row, and then add the rows together.

Circulate and support students as they add the partial products. Review the need for common denominators
as necessary.

T:
S:

Repeat this sequence of questioning with each problem as
necessary. As students understand the concept, release
them to work independently.

Problem Set (10 minutes)

Students should do their personal best to complete the
remainder of the Problem Set within the allotted

10 minutes. Some problems do not specify a method for
solving. Students should solve these problems using the
RDW approach used for Application Problems.

What is the total area of the square?

1 .
3; square inches!

Eu REKA Lesson 12: Measure to find the area of rectangles with fractional side lengths. 169
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Student Debrief (10 minutes)

Lesson Objective: Measure to find the area of rectangles

with fractional side lengths.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem

Set. They should check work by comparing answers with a

partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process
the lesson.

Any combination of the questions below may be used to
lead the discussion.

Look back at the area model we did together in
Problem 1(b) (lzx 1%). How many squares do

you see in your area model? What patterns do
you see whenever you have an area model of a
square?

What is the relationship between Problem 1(e)
and Problem 1(f) in the Problem Set? (Both
rectangles have the same area. The length of
Problem 1(f) is 5 times the length of Problem
1(e). The width of Problem 1(f) is one-fifth the
width of Problem 1(e).)

. N
Using mental math, how can you find 3 times any

fraction? (Double the denominator.)

How is Problem 2(b) like the example we did
together, 1% x 1 2? (Both have two factors that
are the same.)

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more

effectively for future lessons. The questions may be read

aloud to the students.

170
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Name Date

1. . . .
1. Measure each rectangle to the nearest " inch with your ruler, and label the dimensions. Use the area
model to find each area.

a. b.
C d.
Eu REKA Lesson 12: Measure to find the area of rectangles with fractional side lengths. 171
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2. Find the area of rectangles with the following dimensions. Explain your thinking using the area model.

1 1 1
a. 1ftX15ft b. 1EYdXIEYd

1 3
C. Zzydxlﬁyd

172 Lesson 12: Measure to find the area of rectangles with fractional side lengths. EUREKA
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3. Hanley is putting carpet in her house. She wants to carpet her living room, which measures 15 ft x 12§

ft. She also wants to carpet her dining room, which is 10%ft x 10§ ft. How many square feet of carpet
will she need to cover both rooms?

4, Fredcuta 9%—inch square of construction paper for an art project. He cut a square from the edge of the

big rectangle whose sides measured 3% inches. (See the picture below.)

a. What is the area of the smaller square that Fred cut out?

b. What is the area of the remaining paper?

9-in
3-in
3-in
9-in
3-in
Eu REKA Lesson 12: Measure to find the area of rectangles with fractional side lengths. 173

MATH

©2018 Great Minds ®. eureka-math.org



A STORY OF UNITS Lesson 12 Exit Ticket m

Name Date

1. . . . .
Measure the rectangle to the nearest " inch with your ruler, and label the dimensions. Find the area.

174 Lesson 12: Measure to find the area of rectangles with fractional side lengths. Eu REKA
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Name Date

1. . . .
1. Measure each rectangle to the nearest " inch with your ruler, and label the dimensions. Use the area
model to find the area.

a. b.
C.
d.
e.
Eu REKA Lesson 12: Measure to find the area of rectangles with fractional side lengths. 175
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2. Find the area of rectangles with the following dimensions. Explain your thinking using the area model.

a. 21ydxlyd b. 21ftx 11t
4 4 2 4

3. Kelly buys a tarp to cover the area under her tent. The tent is 4 feet wide and has an area of 31 square
feet. The tarp she bought is 5§feet by 5 % feet. Can the tarp cover the area under Kelly’s tent? Draw a
model to show your thinking.

. 1 1
4. Shannon and Leslie want to carpet a 16 E'ft by 16 E'ft square room. They cannot put carpet under an
entertainment system that juts out. (See the drawing below.)

a. Insquare feet, what is the area of the space with no carpet? 161 ft
2
Entertainment 1
- 1
System 2 2 ft 16 3 ft
1
2-ft
2
b. How many square feet of carpet will Shannon and Leslie need
to buy?
176 Lesson 12: Measure to find the area of rectangles with fractional side lengths. EUREKA
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Lesson 13

Objective: Multiply mixed number factors, and relate to the distributive
property and the area model.

Suggested Lesson Structure

B Fluency Practice (10 minutes)

I Application Problem (7 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiplying Fractions (4 minutes)

= Find the Volume (6 minutes)
Multiplying Fractions (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity prepares students for today’s lesson.
1.1

T (Write 3%:= .) Say the complete multiplication number sentence..
1.1 1
S: 5 X E = E
L 22 e
T:  (Write 3%5 = .) Say the complete multiplication number sentence.
s 2x2-Z
375 15
., 3.2 . . . .
T (Write 2537 . Beneath it, write = .) On your personal white board, write the complete

multiplication sentence. Then, simplify the fraction.

. 3 2 6 . . 1
S:  (Write=x-=—. Beneath it, write =-.)
473 12 2

. . . . 1 32 33 45 3 3 5
Continue with the following possible sequence: =x—=, —=x =, =x—-,=x-,and = x -,
2 43 54 56 4 5 6

Eu REKA Lesson 13: Multiply mixed number factors, and relate to the distributive property 177
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Find the Volume (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews volume concepts and formulas. PR AR

T: (Project a prism 4 units x 2 units x 3 units.
Write V = units x units x _____units.) Find the volume. =3 | = o i
(Write 4 units x 2 units x 3 units = 24 units3.) |- i |

How many layers of 6 cubes are in the prism? ;
4 layers.

(Write 4 x 6 units®.) Four copies of 6 cubic units is...?

24 cubic units.

How many layers of 8 cubes are there?

3 layers.

(Write 3 x 8 units3.) Three copies of 8 cubic units is...?

24 cubic units.

How many layers of 12 cubes are there?

2 layers.

S dv 490 40 A9 49

Write a multiplication equation to
find the volume of the prism, starting e ] ey
with the number of layers. S ' - | LA

S: (Write 2 x 12 units® = 24 units?.) T 1T 1 71 ' ' P

Repeat the process for the prisms pictured.

Application Problem (7 minutes)

The Colliers want to put new flooring in a 6%—foot by 7 3
2.25
1 . . .

7 ;-foot bathroom. The tiles they want come in 12-inch b wr | 2| wy X 48

i ? M 1 [ 4 2"% o0
squares. What is the area of the bathroom floor? If the 1 3L |e|t2c 1300
tiles cost $3.25 per square foot, how much will they 47 —:'; 15600

ing?

spend on the flooring* The oxea o 0a bathroom e 47 3042 Since
Note: This type of tiling applies the work from Lessons Yoy cont buy o partial Fle, ey need
10-12 and bridges to today’s lesson on the distributive Yo ouy 18 Hles. The ‘?’]“30'"‘“"5] will (ost
property. $15¢.
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Concept Development (33 minutes)

Materials: (S) Personal white board

In this lesson, students reason about the most efficient strategy to use for multiplying mixed numbers:
distributing with the area model or multiplying improper fractions and canceling to simplify.

Problem 1

. 1. 3. . . . .
Find the area of a rectangle 15 inches x 3; inches, and discuss strategies for solving. 1% in

T: (Project Rectangle 1.) How is this rectangle different from the
rectangles we have been working with?

S:  We know the dimensions of this one. = The side lengths are given to
us, so we don’t need to tile or measure.

T: Find the area of this rectangle. Use an area model to show 3% in
your thinking.

(Find the area using a model.)
What is the area of this rectangle?
5 inches squared.

U A

We have used the area model many times in Grade 5 to
help us multiply numbers with mixed units. How are |
these side lengths like multi-digit numbers? | +
Turn and talk.

S:  Atwo-digit number has two different size units in it. : (1x3)+ (.L“ 5)
The ones are the smaller units, and the tens are the -
bigger units. These mixed numbers are like that. 34w - 4 .
The ones are the bigger units, and the fractions are the (”\ a)i_[_g.,j})

a2

.

B w

smaller units. + | ERN
- Mixed numbers are another way to write decimals. :— 4 ¥
Decimals have ones and fractions, and so do these. ‘ = U ‘
. . 4 +\ =
T: (Point to the model and calculations.) When we add A = 5 sauare nches
partial products, what property of multiplication are '
we using?
S:  The distributive property. 4
3 L \25-
T: Let’s find the area of this rectangle again. This time, let’s =
use a single unit to express each of the side lengths. 5 = ‘5’;\;
a1 S ? . )
What is 17 expressed in thirds? 41N S
S: 4 thirds. = 5
3 A=5in"
T: (Record on the rectangle.) Express 3Z using only fourths.
S: 15 fourths.
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T: (Record on the rectangle.) Multiply these fractions to find
the area. NOTES ON

S: (Multiply to find the area.) MULTIPLE MEANS

T: Whatis the area? OF ENGAGEMENT:

S:  5in2 Some students may need a quick

T:  Which strategy did you find to be more efficient? Why? ref_reSher on Chan,gmg mlx_ed numbers

to improper fractions or vice versa.

S: llike the strategy of expressing the dimensions as a Students should be reminded that a
fraction greater than one. This way was a lot faster for mixed number is an addition sentence.
me! > These fractions were easy to simplify before | So, when converting to an improper
multiplied, so there were fewer calculations to do to fraction, the whole number can be
find the area. expressed in the unit of the fractional

T L. part and then both like fractions

T: Do you think it will always be true that multiplying the -~ dded
fractions will be the most efficient? Why or why not? ’

S:  This seems easier because it’s multiplying whole numbers. = | like the distributive property better
because the numbers stay smaller doing one part at a time. = I’'m not sure—some larger mixed
numbers might be a lot more challenging.

T: There are lots of different viewpoints here. Let’s try another example to test these strategies again.

. [
Problem 2 __16in. Zin,
. o S Yin Btint
Determine when the distributive property or the multiplication of o 6bin
fractions is more efficient to solve for area. [T Fia] $ipin"
L. 2
L 1. Togin
T: (Draw a rectangle with side lengths 165 inches and B &l
4% inches.) Which strategy do you think might be . sl \
—_ . . 4 g In 33 _Jow
more efficient to find the area of this rectangle? — AT $/56 |
Turn and talk. B _5(%__
. I
S:  The fractions are pretty easy, so | think the distributive \bin X A,tif: in '%32? -0
]
property will be quicker. = The numerators will be big. | =325 X .le
think distributing will be easier. = 1 like to simplify T
fractions, so | think it would be easier to work with & |
— ral
improper fractions. =Tog I

T:  Work with a partner to find the area of this rectangle. Partner A, use the distributive property with

an area model. Partner B, express the sides using fractions greater than 1.
(Allow students time to work.)
What is the area? Which strategy was more efficient?
S:  The improper fractions were messy. When | converted to improper fractions, the numerators were
o . 561, .

33 and 17, and there weren’t any common factors to help me simplify. The area is % in?, which is
right, but it’s weird. | had to use long division to figure out that the area was 70§square inches.
—> The distributive property was much easier on this one. The partial products were all easy to do in
my head. | just added the sums of the rows and got 70% square inches.
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T: Does the method that you choose matter? Why or why not? Turn and talk.

S: Either way, we got the right answer. = Depending on the numbers, sometimes distributing is easier,
and sometimes just multiplying the improper fractions is easier.

Repeat the process to find the area of a square with side length 3% m.

T: When should you use each strategy?

Talk to your partner. - z
yourp . 3m 5 3
S: If the numbers are small, fraction L
multiplication might b‘e bgtFer, especially if | 121 ) 3 C) 3]4+2-1)
some factors can be simplified. = Forlarge — /q‘m
mixed numbers, | think the area model is 2 T (a2l 2.4. 94
easier, especially if some of the partial 33 13 “ta7 29
products are Wh(?|€ numbers or have As 3 >
common denominators. = You can always i
start with one strategy and change to the
other if it gets too hard.
3.
=1
4

Problem 3

An 8-inch by 10-inch picture is resting on a mat. Three-fourths inch of the
mat shows around the entire edge of the picture. Find the area of the mat
not covered by the picture.

T: Compare this problem to others we have done. Turn and talk.

S:  There are two rectangles to think about here. = We have to think
about how to get just the part that is the mat—not the area of the
whole thing. = Itis a little bit of a mystery rectangle because they 3
are asking about the mat. They gave us the measurements of the
picture and only what we see of the mat.

T: Work with your partner, and use RDW to solve. (Allow students time to work.)
What did you think about to solve this problem?

S: | started by imagining the mat without the picture on top. | added the extra part of the mat
(1% inches) to the picture to find the length and width of the mat. Then, | multiplied and found the
area of the mat. | subtracted the picture’s area from the mat and got the answer. = | started to
use improper fractions, but the numbers were really large, so | used the area model. = | used the
area model for the mat’s area because | saw the measurements were going to have fractions. Then,
| just multiplied 8 x 10 to find the area of the picture. = After | figured out the area of the mat, |
drew a tape diagram to show the part | knew and the part | needed to find. = | visualized 4
rectangles and then added their areas.

_ Grea of whole mat
Mot . Int :
Areo. o mat - AL 0% ~20 = 29%
lin|  O9in2 sy Jo4zin® ] 8oin” ?_| Theoreaof the mat nel
e 4 gin - P/m coveved b\j .Hne,P\'C\‘UI’(’,
S rea
il T 1597 2 waoeed el (e 0% in®

109 5in? -80in2 = 297 in™
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Multiply mixed number factors, and
relate to the distributive property and the area model.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a conversation
to debrief the Problem Set and process the lesson.

Any combination of the questions below may be used to
lead the discussion.

=  What are the strategies that we have used to find
the area of a rectangle? Which one do you find
the easiest? The most difficult? How do you
decide which strategy you will use for a given
problem? What kinds of things do you think
about when deciding?

= |nthe Problem Set, when did you use the
distributive property, and when did you multiply
improper fractions? Why did you make those
choices?

=  How did you solve Problem 3?

= What are some situations in real life where
finding the area of something would be needed or
useful?
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name Date

1. Find the area of the following rectangles. Draw an area model if it helps you.

5 12 1 1
a. kax?km b. 165m><4§m

C. 4lydxszyd d. Zmix4=mi
3 3 8 3

I . . . 3. . 2.
2. Julie is cutting rectangles out of fabric to make a quilt. If the rectangles are ZE inches wide and 35 inches
long, what is the area of four such rectangles?
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3. Mr. Howard’s pool is connected to his pool house by a sidewalk as shown. He wants to buy sod for the
lawn, shown in gray. How much sod does he need to buy?

1

1
24 vyd
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Name Date

Find the area of the following rectangles. Draw an area model if it helps you.

7 14 7 18
1. —mmx=—mm 2. 5-km x—km
2 5 8 4
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Name Date

1. Find the area of the following rectangles. Draw an area model if it helps you.

8 24 32 3

a. —cmx—cm b. —ftx3=ft
3 4 5 8
4, 3. 5 3

c. 5-inx4=in d —mx6=-m
6 5 7 5

. . . . 1. 3
2. Chris is making a tabletop from some leftover tiles. He has 9 tiles that measure 35 inches long and 2 "
inches wide. What is the greatest area he can cover with these tiles?
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3. Ahotelis recarpeting a section of the lobby. Carpet covers the part of the floor as shown below in gray.
How many square feet of carpeting will be needed?

191 ft

A
N}
v

317+t
8

17 ft
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Lesson 14

Objective: Solve real-world problems involving area of figures with

fractional side lengths using visual models and/or equations.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

Concept Development (38 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Fractions (4 minutes)
= Find the Volume (5 minutes)
= Physiometry (3 minutes)

Multiply Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 4 Lessons 13-16.

L1 1 S

T: (ertezxz—l = .) Complete the multiplication number sentence.
s lxlol
274 8

. 11 1.1
Continue the process with 3%s and 3%

L1 1 .
T (Write 3%Xs= .) On your personal white board, complete the number sentence.
L1 o1 1
S: (Write-x=-=—))
278 16
., 1.5 T
T (Write 3%Xs= .) Say the complete multiplication sentence.
1.5 5
S: x=-=—,
278 16
.1 .51 9 3.1
Repeat the process with - x =, = x>, and = x .
47 5'3"°8 4" 7
., 3.3 S
T:  (Write %= .) Complete the multiplication sentence.
. 3.3 9
S: (Write-x===.)
475 20
Eu REKA Lesson 14: Solve real-world problems involving area of figures with fractional side
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. .23
Continue the process with PRl

T:

S:

T:

S:

(Writez—l‘xg = .) Complete the number sentence.
(Write Ix2= 3.)
478 32
L 2.3 .
(Write 3% .) Try this problem.

(Writezxz:gzl.)
3727 6

Find the Volume (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews volume concepts and formulas.

T:

A /v 49

A

S:

(Project a prism 3 units x 2 units x 7 units.
Write V = units x units x units.) Find the volume.

(Write 3 units x 2 units x 7 units = 42 units>.)
How many layers of 6 cubes are in the prism?

7 layers.

Write a multiplication sentence to find the volume starting with the
number of layers.

(Write 7 x 6 units® = 42 units3.)
How many layers of 21 cubes are there?
2 layers.

Write a multiplication sentence to find the volume starting with the
number of layers.

(Write 2 x 21 units® = 42 units3.)
How many layers of 14 cubes are there?
3 layers.

Write a multiplication sentence to find the volume starting with the
number of layers.

(Write 3 x 14 units® = 42 units3.)

Repeat the process for the other prisms.

190
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Physiometry (3 minutes)

Materials: (S) Personal white board

Note: Kinesthetic memory is strong memory. This fluency activity prepares students for Lesson 16.

T: Stand up.

S:  (Stand up.)

T: (Point at the side wall.) Point to the wall that runs parallel to the one | am pointing to.

S:  (Point to the opposite wall.)

T: (Point to the back wall.)

S:  (Point to the front wall.)

T: (Point to the side wall.)

S:  (Point to the opposite side wall.)

T: (Point at the front wall.)

S:  (Point at the back wall.)

T: (Stretch one arm up, directly at the ceiling. Stretch the other arm directly toward a wall, parallel to
the floor.) What type of angle do you think | am modeling with my arms?

S:  Aright angle.

Model a right angle with your arms.

S:  (Stretch one arm up, directly at the ceiling. Stretch another arm directly toward a wall, parallel to
the floor.)

T: (Stretch the arm pointing toward a wall directly up toward the ceiling. Move the arm pointing
toward the ceiling so that it points directly toward the opposite wall.) Model another right angle.

S:  (Stretch the arm pointing toward a wall directly up toward the ceiling. Move the arm pointing
toward the ceiling so that it points directly toward the opposite wall.)

Concept Development (38 minutes)

Materials: (S) Problem Set

Note: The Problem Set has been incorporated into the Concept Development. The problems in today’s
lesson can be time intensive. It may be that only two or three problems can be solved in the time allowed.
Students will approach representing these problems from many perspectives. Allow students the flexibility to
use the approach that makes the most sense to them.

Suggested Delivery of Instruction for Solving This Lesson’s Word Problems

1. Model the problem.

Have two pairs of students who can successfully model the problem work at the board while the others work
independently or in pairs at their seats. Review the following questions before beginning the first problem:
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= Canyou draw something? This may or may not be a tape diagram today. An area model may
be more appropriate.

=  What can you draw?
=  What conclusions can you make from your drawing?

As students work, circulate. Reiterate the questions above. After two minutes, have the two pairs of students
share only their labeled diagrams. For about one minute, have the demonstrating students receive and
respond to feedback and questions from their peers.

2. Calculate to solve and write a statement.

Give everyone two minutes to finish working on that question, sharing his work and thinking with a peer.
All students should write their equations and statements of the answer.

3. Assess the solution for reasonableness.

Give students one to two minutes to assess and explain the reasonableness of their solutions.

Problem 1

George decided to paint a wall with two windows. Both windows are 3%—ft by 4%—ft rectangles. Find the area
the paint needs to cover.

Students must keep track of three different areas to solve 12§ft
Problem 1. Using a part—whole tape diagram to represent these
areas may be helpful to some students, while others may find

using the area model to be more helpful. Students have choices

in the strategy for computing the areas as well. Some may
choose to use the distributive property. Others may choose to 8 ft
multiply improper fractions. Once students have solved, ask
them to justify their choice of strategy. Were they able to tell
which strategy to use from the beginning? Did they change
direction once they began? If so, why? Flexibility in thinking
about these types of problems should be a focus.
|O3 Watl: 1
‘12 + B - .
Aea of wall 33 ? . hreo oc window s ;
I P‘;"”’f b4 Ak 7| 1034+ 3'23\"_11—2 =)2+2 +|"2 4-'?:}5;;
\ 6_ oL
los-213-713 2x|54:-30%7313
Window) ! £ Area of «JU-.“'- )
Anaa*c\oe/ an‘rai\s _Hliﬂ',?' 1 j ‘ ‘ﬁ . |;'j'a" Qp + 7= 03
3 L zk .
Sl jEenz=iz Prec to PR
‘=T 2ri-23 jo3-312=713
|5% Thae eaint ¥ veed s to Cover
\5%%2 - 204 Ng sagare FeET
wWindew = 5\%'”1
axveo—
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Problem 2

Joe uses square tiles, some of which he cuts in half, to make the figure pictured <% s
to the right. If each square tile has a side length of 2% inches, what is the total

area of the figure? 1

:-zﬁm-z_ﬁm _.

The presence of the triangles in the design may prove challenging for some il Wl Whas el Y
students. Students who understand area as a procedure of multiplying sides— 3".'4'5 3".'4'-1 az*.f
but do not understand the meaning of area—may need scaffolding to help

them reason about mentally reassembling the 6 halves to find 3 whole tiles.

10 whole files+ 6 half +iles = 13 +iles

R 2 3
Prea of a tile: 25624 N NOTES ON
N MULTIPLE MEANS
| 3% 6nin &lgin* ohin OF ACTION AND
EXPRESSION:
I 3 _|~:5.: !C| If students struggle with this problem,
X b 4 give them 13 square units, and allow
_']__g ) \ ) them to make designs with the tiles
T he 4otol grea 1S ca>1fJ Squafe inches. and find the areas. They quickly see
that the layout of the tiles does not
change the area the tiles cover. They
can then re-create the design in
Problem 2, physically reassembling the
Problem 3 half tiles as necessary to reason about
the wholes.
All-In-One Carpets is installing carpeting in three rooms.
How many square feet of carpet are needed to carpet all
three rooms?
) 25pr ggle NOTES ON
' MULTIPLE MEANS
ROOM B .
15%& ROOM A 195 OF ENGAGEMENT:
Problem 3 might be extended by
H inviting students to research actual
2 ROOM C \ carpet prices from local ads or the
lo & 27: ft Internet and calculate what such a
project might cost in real life.
Comparison between the costs of using
different types of flooring (hardwood
versus carpet, for example) may also
be made.
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While this problem is a fairly straightforward, additive area problem, an added complexity occurs in finding
the dimensions of Room C. The complexity of this problem also lies in the need to keep three different areas
organized before finding the total area. Again, once students have had an opportunity to work through the
protocol, discuss the pros and cons of various approaches, including the reasoning for their choice of

strategy.
R%MA" 25% 1[5';', :315+%r%+%
25 2915 ¢ (25405 ¢S
1S - 240 + %
125 - aal} 3 3
*_Z—_E{L Ao = 30T EE™ 2q1%+ 3502+ 351N
7 o 3.4 &
= Jpad+ gttty
1 19 )
Quow B 182 19 = 342 + 7 :1]°q3 ,‘,—8}‘
= 342+4% s
1 - 25\ - - 10oa4 g
- A . 35\1‘— T p
152 feomg = C [‘qu—g'_u"a.c
- ‘10 carf()r is f\-‘-!ék&a-
342
% 2x3
QOQMQ‘ ?_1,1[»4:331-:& q
( R -"—’%
1 3
x16 : 33%; 155
m—
12b = 3915 .
0 3 v
"1;& hﬂ“h‘(,f’ ?51 “4 g*
L
R fs L Rn B Rm(C  25%-44:1
A v .
o . Total® 318
i o | i3
342 ‘ 3 E)
d L 551%
i 15
" = 336+15% \095°8
5 2. - 65\% ZI)DD]L{_S?.
l
All-in-Ore.needs 074 3 £
of carPe'\'.
194 Lesson 14: Solve real-world problems involving area of figures with fractional side EUREI( A

©2018 Great Minds®. eureka-math.org

lengths using visual models and/or equations.

MATH



A STORY OF UNITS

Lesson 14 m

Problem 4
) Sod Prices
Mr. Johnson needs to buy sod for his front lawn. -
, Area Price per Square
a. If the lawn measures 365 ft by 45§ ft, how many Foot
square feet of sod will he need? First 1,000 sq ft $0.27
b. Ifsod is only sold in whol feet, h ho | NextS00sqft 20.22
. sod is only sold in whole square feet, how muc Additional square feet $0.19
will Mr. Johnson have to pay?

The dimensions of the yard are larger than any others in the Problem Set to encourage students to use the

distributive property to find the total area. Because the total area (1,656% ft?) is numerically closer to 1,656,

. 1 . .
students may be tempted to round down. Reasoning about the 5 ft2area can provide an opportunity to

discuss the pros and cons of sodding that last fraction of a square foot. In the final component of the
protocol, ask the following or similar questions:

Is it worth the extra money for such a small amount of area left to cover? While 19 cents is a small
cost, what if the sod had been more expensive?

What if the costs had been structured so that the last whole square foot of sod had lowered the
price of the entire amount?

What could Mr. Johnson do with the other 8 ninths?

z
S VB
-y
e . o)
O. =2(Z <457 b. 1657 whole <. F. ¢ 4’6 |20 20 —
Sbz 2 p.27 = 3270.00
] 00O x $0-27 2
At 2 scox 30.22=%110-99 + 6%
C 3Lxg=6 \ 57 "SD--'W =% Qq\e_?__ A 7]
X 36  Ysxk=35 - fUOT. %32 L .
|‘3‘_\;] %I“A:z_'la (S‘-.Joq-g—ia IIGSGZT
A= 1620+ 30+ 6% 5 = [( S6° i
e=? o 776> . Mr Tohnson needs Yo
He ne :J.I < | (S - r~ 2 ™ o HF IJ.-I | L‘u'ﬁ".\." gt =Y ¥ F d
J - LDl § <t ot So0-, ", v II Y ?’l 1 bU\ﬁ \(05“[ Sq \‘ o sSo
s & U7 0. : "
P ond 1+ will cost 440985,
Problem 5

Jennifer’s class decides to make a quilt. Each of the 24 students will make a quilt square that is 8 inches on
each side. When they sew the quilt together, every edge of each quilt square will lose 2 of an inch.

a.

Draw one way the squares could be arranged to make a rectangular quilt. Then, find the perimeter
of your arrangement.

b. Find the area of the quilt.
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There are many ways to lay out the quilt squares. Allow students to draw their layouts, and then compare

the perimeters. Ask the following questions:

= Does the difference in perimeter affect the area? Why or why not?

=  Are there advantages to one arrangement of the blocks over another (e.g., lowering the cost for an
edging by minimizing the perimeter or fitting the dimensions of the quilt to a specific wall or bed

size)?

Problem 5 harkens back to Problem 2 but with an added layer of

complexity. Students might be asked to compare and contrast
the two problems. In this problem, students must account for
the seam allowances on all four sides of the quilt squares before
finding the area. Students find that each quilt block becomes

42 i—inches square after sewing and may simply multiply this

area by 24. i
largest perimeter and then the
smallest. The problem can also be
changed to having seams only between
squares so there are three different
square areas to calculate. Another
extension could be offered by asking
students to find the area of the seams.
(Find the unfinished area of the 24
squares, and subtract the finished
area.)
Zeun ‘
Q) =7l N CRAS .
2w = b [T The penmeter of
S % "
¢ I.;'I l 5‘7 ‘ ) m3arrm5(’,mm+ \S A5 inches-
W5 X\3D 3 i
= 29 Seuwn S_’_:in{’ 32_ = '%’M?_
—¢
. [y J g__z;u% ok :Eﬂ, 52
8% ! | s BZ )
- 7;‘;-5&1 P= |qi+\qli+ 52+52
b&n = 23 +\Oo4%
= WD
b. Each square’s asea A e squares:
i, TS
@ — I3in= Lzin 42% x24
1+ [
- LS R
6| 3L \3| 29 AT
L
3 s = \0\4
42%
The C‘\AH’S Orao NS \,O\‘Hn."
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Student Debrief (10 minutes)

Lesson Objective: Solve real-world problems involving
area of figures with fractional side lengths using visual
models and/or equations.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the

lesson.

Any combination of the questions below may be used to
lead the discussion.

MATH

Do these problems remind you of any others that
we have seen in this module? In what ways are
they like other problems? In what ways are they
different?

What did you learn from looking at your

classmates’ drawings? Did that support your
understanding of the problems in a deeper way?
When you checked for reasonableness, what
process was used?

When finding the areas, which strategy did you
use more often—distribution or improper
fractions? Is there a pattern to when you used
which? How did you decide? What advice would
you give a student who was not sure what to do?

Which problems did you find the most difficult?
Which one was easiest for you? Why?

©2018 Great Minds ®. eureka-math.org
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Date

Name
1. George decided to paint a wall with two windows. Both windows are 3§—ft by 4%—ft rectangles. Find the

area the paint needs to cover.
1221
8

8 ft

Joe uses square tiles, some of which he cuts in half, to make the figure below. If each square tile has a

2.
side length of 2 % inches, what is the total area of the figure?
PERER
S o e B B

i
=

2551 18-t
3. All-In-One Carpets is installing carpeting in three rooms. < >< >
How many square feet of carpet are needed to carpet all ROOM B
three rooms? 153ft ROOMA 19 ft
<
2ft \
. ROOM C
lﬁzft Zlﬂ'.
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4. Mr. Johnson needs to buy sod for his front lawn.

a. If the lawn measures 36% ft by 45§ ft, how many square feet of sod will he need?

b. Ifsodis only sold in whole square feet, how much will Mr. Johnson have to pay?
Sod Prices
Area Price per Square
Foot
First 1,000 sq ft $0.27
Next 500 sq ft $0.22
Additional square feet $0.19

5. Jennifer’s class decides to make a quilt. Each of the 24 students will make a quilt square that is 8 inches

on each side. When they sew the quilt together, every edge of each quilt square will lose 2 of an inch.
a.

Draw one way the squares could be arranged to make a rectangular quilt. Then, find the perimeter
of your arrangement.

b. Find the area of the quilt.
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Name Date

Mr. Klimek made his wife a rectangular vegetable garden. The width is 5%ft, and the length is 9§ft. What is

the area of the garden?

200 Lesson 14: Solve real-world problems involving area of figures with fractional side Eu REKA
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Name Date

1. Mr. Albano wants to paint menus on the wall of his 25 ft
café in chalkboard paint. The gray area below

A
v

shows where the rectangular menus will be. Each
. . 1
menu will measure 6-ft wide and 7§—ft tall.

2
13§ft

=  How many square feet of menu space will Mr. Albano have?

=  What is the area of wall space that is not covered by chalkboard paint?

2.  Mr. Albano wants to put tiles in the shape of a dinosaur at the front entrance. He will need to cut some
tiles in half to make the figure. If each square tile is 471 inches on each side, what is the total area of the

dinosaur? - g
’.I‘ ‘J' J’
ER TR Ll i 5
B e i
A A A A P
R R RN
L A £ L
[
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3. A-Plus Glass is making windows for a new house that is 15 windows 4 >-ft long and 33 wide
being built. The box shows the list of sizes they must 4 5
make. 7 windows 2 g-ft wide and 6%—ft long
How many square feet of glass will they need?
4.

Mr. Johnson needs to buy seed for his backyard lawn.

4 7 . :
= |f the lawn measures 405 ft by 505 ft, how many square feet of seed will he need to cover the entire
area?

One bag of seed will cover 500 square feet if he sets his seed spreader to its highest setting and

300 square feet if he sets the spreader to its lowest setting. How many bags of seed will he need if
he uses the highest setting? The lowest setting?

202 Lesson 14: Solve real-world problems involving area of figures with fractional side
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Lesson 15

Objective: Solve real-world problems involving area of figures with
fractional side lengths using visual models and/or equations.

Suggested Lesson Structure

Bl Fluency Practice (10 minutes)
Concept Development (40 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Divide Whole Numbers by Unit Fractions and Unit Fractions by Whole Numbers (6 minutes)

= Quadrilaterals (4 minutes)

Divide Whole Numbers by Unit Fractions and Unit Fractions by Whole Numbers (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 4.

T. (Writel+ %.) Say the division expression.
13,

2

How many halves are in 1?
2.

(Write 1 + % = 2. Beneath it, write 2 + %.) How many halves are in 2?
4,
(Write 2 + % =4. Beneath it, write 3 + %.) How many halves are in 3?

6.

(Write 3 + % =6. Beneath it, write 7 + %.) On your personal white board, write the complete division

2 v 40 A4 9 A4 @

sentence.
S (Write 7+ % =14

Continue with the following possible sequence: 1 + %, 2+ %, 9+ %, and 3 + g

Eu REKA Lesson 15: Solve real-world problems involving area of figures with fractional side 203
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T (Write % +2= .) Say the complete division sentence.
1 1
S: -+2=-,
2 4
T (Write % +2= Z—l‘. Beneath it, write % +3= .) Say the complete division sentence.
1
S: -+3=-=
6
L1 1 . L1 -
T:  (Write 3F 3= - Beneath it, write 3 4= .) Say the complete division sentence.
1
S: -+4=-
8
T: (Write % +9= .) On your personal white board, write the complete division sentence.

S: (Writes+9=—)
2 18

Continue with the following possible sequence: §+ 2, e

+3,1+5,and1+4.
5 5 8

Quadrilaterals (4 minutes)

Materials: (T) Shape sheet (Template)

Note: This fluency activity reviews
Grade 3 geometry concepts in

anticipation of Module 6 content. The ‘X Number of Sides
sheet can be duplicated if preferred. D

Length of Sides

Attributes to Consider

T: (Project the shape sheet
template and the list of Angle Measures
attributes.) Take one minute
to discuss the attributes of the

Shapes
shapes you see. You can use
the list to support you.

Quadrilateral
S:  Some have right angles. = All

have straight sides. = They all Rhombus
have four sides. = B and G,
and maybe H and K, have all
equal sides. | am not really Rectangle

sure.
T: If we wanted to verify whether iv Parallelogram
the sides are equal, what could

we do? Trapezoid

Square

S:  Measure with a ruler.
What about the angles? How could you verify that they are right angles?

S: | could compare it to something that | know is a right angle. = | could use a set square. = | could
use a protractor to measure.

204 Lesson 15: Solve real-world problems involving area of figures with fractional side Eu REKA
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T: Now, look at the shape names. Determine which shapes might fall into each category. (Post the
shape names.)

S:  Band G might be squares. = All of them are quadrilaterals. = H and K might be rhombuses. Itis
hard to know if their sides are equal. = D and | are rectangles. Oh yeah, and B and G are, too.
- Land A look like trapezoids.

Which are quadrilaterals?

All of them.

Which shapes appear to be rectangles?

B, D, G, andl.

Which appear to have opposite sides of equal length but are not rectangles?
C, H, and K. = A and L have one pair of opposite sides that look the same.

S 490 49 A

Squares are rhombuses with right angles. Do you see any other shapes that might have four equal
sides without right angles?

S: HandK.

Concept Development (40 minutes)

Materials: (S) Problem Set

Note: The Problem Set has been incorporated into the Concept Development. While there are only four
problems, most are multi-step and require time to solve.

Suggested Delivery of Instruction for Solving This Lesson’s Word Problems

1. Model the problem.

Have two pairs of students who can successfully model the problem work at the board while the others work
independently or in pairs at their seats. Review the following questions before beginning the first problem:

= Canyou draw something? This might be a tape diagram or an area model.
=  What can you draw?
= What conclusions can you make from your drawing?

As students work, circulate. Reiterate the questions above. After two minutes, have the two pairs of students
share only their labeled diagrams. For about one minute, have the demonstrating students receive and
respond to feedback and questions from their peers.

2. Calculate to solve and write a statement.

Give everyone two minutes to finish working on that question, sharing her work and thinking with a peer.

All students should write their equations and statements of the answer.

3. Assess the solution for reasonableness.

Give students one to two minutes to assess and explain the reasonableness of their solutions.
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Problem 1

The length of a flowerbed is 4 times as long as its width. If the width is Z meter, what is the area?

\
| + 2 — -
width =) AR .
lenat? 2 ¢ i i
2 ( : ) |
1 ! ' ’
\eﬂaﬁ%:—%m TR S N I R
. -
Gfeo. = '?"E;m X %m’— _?E o 4%
-, 3 _4a.
o Fie =1

o A d
m.
The Flowerbed's area 1S le

While this problem is quite simple to calculate, two complexities must be navigated. First, the length is not
given. Second, the resulting area is less than a whole square meter. Once students have arrived at a solution,
ask if their results make sense and why. If students need support, discuss what this might look like if the
flowerbed was tiled with 1-meter square tiles. The length of the bed necessitates that 2 whole tiles be used.
(How is it that the area is less than 1?) Students might draw or represent the problem with concrete materials
to explain their thinking. The folding for these units may prove challenging but worthwhile because these types
of problems are often done procedurally by students rather than with a deep understanding of what their
answers represent. As in Lesson 14, continue to have students explain their choice of strategy in terms of
efficiency. As students share their approaches with the class, encourage those who had difficulty to ask how
the presenters got started with their drawings and calculations. Also, encourage students to explain any false
starts they experienced when solving and how and why their thinking changed.

Problem 2

. . 5 .
Mrs. Johnson grows herbs in square plots. Her basil plot measures 3 yd on each side.

Find the total area of the basil plot. 5

Mrs. Johnson puts a fence around the basil. If the <§_y:
fence is 2 ft from the edge of the garden on each side,
what is the perimeter of the fence in feet?

c.  What is the total area, in square feet, that the fence

encloses?

S5
[}

X » , wd
%3‘\ —2‘:;? The Aotl area of the basil plot is f%ycla.
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As in Problem 1, the fraction multiplication involved in completing Part (a) is not rigorous. However, this
problem offers an opportunity to explore the relationships of square yards to square feet and the importance

. . . . 25
of understanding the actual size of such units. The expression of the area as ” yd? may be conceptually

challenging for students. They might be encouraged to relate this to a benchmark of 1 half or 1 third square
yard (which is 3 square feet). Students might be asked to show what a tiling of this garden plot would look
like.

It may even be helpful to use yardsticks to show the actual size
of the herb plot. The area expressed as a bit more than 5 NOTES ON
square feet may be surprising to students. Help students make MULTIPLE MEANS
connectlons. to the shading models of Modulg 4 and how the OF ENGAGEMENT:
representation of the area model for the basil plot compares .
and contrasts to the representation of fraction multiplication. Ptm:ler: 2 may I:i:thended by, ha:'ng
. . . . . stuaents conver e Tence perimeter

Part (b) offers a bit of complexity in that the dimensions of the ) P

. . . back into yards and the fenced area
garden are given in yards, yet the distance from the garden to e e S TR Ve, 1HE
the fence is given in feet. Part (c) requires that students use the understanding that 1 yd2= 9 ft2 makes
fence measurements to find the total area enclosed by the this an interesting challenge.
fence. Multiple methods may be used to accomplish this.
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Problem 3

Janet bought 5 yards of fabric 2%—feet wide to make curtains. She used % of the fabric to make a long set of
curtains and the rest to make 4 short sets.

a. Find the area of the fabric she used for the long set of curtains.
b. Find the area of the fabric she used for each of the short sets.

¢ L

Total ‘ £ Horic, a. ?:3;? x5 b 33% % =222
L) oxeQq. ©

\SE+ _—(33*1_;,),. (2+%)

LY 225 x & B
30"'\—\'1' 5’.; 2 = \‘i-:? L%‘?—‘)(' 4> CZ‘A
= 3330y _ el 5

) The area oF Hy lom curtaun = S
L = "
A 3«”;_\ 5 Nk F42 I

ﬂ’u,are,a o;\ cadmsd‘ s
of Short carlping & St

8

As in Problem 2, there are different units within a multi-step

problem. After students have solved the problem, allow them to share whether they converted

both measurements to feet or yards and the advantages and disadvantages of both. A discussion of the
relationship of the square yards to the square feet may also be fruitful. Discuss the various strategies
students may have used to find the fabric left for the shorter curtains.

Problem 4

o - . 3
Some wire is used to make 3 rectangles: A, B, and C. Rectangle B’s dimensions are - cm larger than Rectangle
A’s dimensions, and Rectangle C’s dimensions are scm larger than Rectangle B’s dimensions. Rectangle A is

2cm by3§cm.

l"**

a. What s the total area of all
three rectangles?

b. If a 40-cm coil of wire was 5;_ %}\ 15 5 ‘
used to form the rectangles, ] ——

how much wire is left?

ot

5

ES 2250“ %*‘%wl—

_.(050,“

Z
| 425 em”
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The complexity of this problem stems from students making
sense of the way each rectangle increases in dimension. As
always, encourage students to start by drawing each of the
three rectangles. Since the denominators are easily expressed
as hundredths, some students may use decimals to calculate
these areas. Should this occur, help make the connection for
other students to that learning from Module 4.

For part (b), students must shift their thinking to the perimeter
and use the outer dimensions of the rectangles to find the total
amount of wire used. Again, students may use decimals for the
calculations. Be sure to have students compare their decimal
and fraction solutions with one another for equivalence and
explain why they chose each type of fraction.

Lesson 15 m

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Encourage students to look for
patterns in the growth of the
perimeters. As a challenge, ask
students to tell the perimeter of the
fifth or tenth rectangle in the series.
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Student Debrief (10 minutes)

Lesson Objective: Solve real world problems involving
area of figures with fractional side lengths using visual
models and/or equations.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

= Compare the problems for which the distributive
property seems most efficient and the problems
for which multiplying improper fractions (or using
decimals to multiply) seems so. What influences
your choice of strategy?

= Sort problems from yesterday’s and today’s
lessons (Lessons 14 and 15) from simple to
complex. What do the problems have in
common? Have students compare their sort to a

Marne _—HV‘ﬁ Date:

L The targth Fa fwssbad i 4 tinas 3¢ i ae A€W 1F b it e £ st doian 1 the 3rea?
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.
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Name Date

1. The length of a flowerbed is 4 times as long as its width. If the width is Z meter, what is the area?

2. Mrs. Johnson grows herbs in square plots. Her basil plot measures Z yd on each side.

a. Find the total area of the basil plot.

basil

b. Mrs. Johnson puts a fence around the basil. If the fence is 2 ft from the edge of the garden on each
side, what is the perimeter of the fence in feet?
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A STORY OF UNITS Lesson 15 Problem Set m

c. Whatis the total area, in square feet, that the fence encloses?

3. Janet bought 5 yards of fabric Zi—feet wide to make curtains. She used § of the fabric to make a long set
of curtains and the rest to make 4 short sets.

a. Find the area of the fabric she used for the long set of curtains.

b. Find the area of the fabric she used for each of the short sets.
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Lesson 15 Problem Set m

o oy . 3
4. Some wire is used to make 3 rectangles: A, B, and C. Rectangle B’s dimensions are = cm larger than
Rectangle A’s dimensions, and Rectangle C’'s dimensions are Scm larger than Rectangle B’s dimensions
. 1
Rectangle Ais 2 cm by 35 cm.
a. What s the total area of all three rectangles?
b. If a 40-cm coil of wire was used to form the rectangles, how much wire is left?
214 Lesson 15:
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Name Date

. . 1. 3. . .
Wheat grass is grown in planters that are 35 inch by 12 inch. If there is a 6 x 6 array of these planters with no
space between them, what is the area covered by the planters?
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Name Date

1. The width of a picnic table is 3 times its length. If the length is %—yd long, what is the area of the picnic

table in square feet?

2. A painting company will paint this wall of a building. The owner gives them the following dimensions:

521t
2

Window A is 6%ft X 5%ft.

Window B is 3§ ft x 4 ft.
Window C is 9% ft2.
Door D is 4 ft x 8 ft.

What is the area of the painted part of 33 ft

the wall?
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Lesson 15 Homework m

A decorative wooden piece is made up of four rectangles as shown to the
. 1. 3. 1
right. The smallest rectangle measures 45 inches by 7; inches. If ZZ

inches are added to each dimension as the rectangles get larger, what is
the total area of the entire piece?
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O\ O~
s~ A T
SN
eV

shape sheet
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Mathematics Curriculum

GRADE

GRADE 5 e MODULE 5

Topic D
Drawing, Analysis, and Classification

of Two-Dimensional Shapes

Focus Standards: ] Understand that attributes belonging to a category of two-dimensional figures also
belong to all subcategories of that category. For example, all rectangles have four right
angles and squares are rectangles, so all squares have four right angles.

] Classify two-dimensional figures in a hierarchy based on properties.

Instructional Days: 6

Coherence -Links from: G3-M7 Geometry and Measurement Word Problems
G4-M4 Angle Measure and Plane Figures
-Links to: G6-M4 Expressions and Equations

In Topic D, students draw two-dimensional shapes to analyze their attributes and then use those attributes to
classify them. Familiar figures, such as parallelograms, rhombuses, squares, and trapezoids, were defined in
earlier grades. By Grade 4, students gained an understanding of shapes beyond the intuitive level. Grade 5
extends this understanding through an in-depth analysis of the properties and defining attributes of
quadrilaterals.

Grade 4’s work with the protractor is applied in this topic to construct various quadrilaterals. Using
measurement tools illuminates the attributes used to define and recognize each quadrilateral. Students see,
for example, that the same process they used to construct a parallelogram also produces a rectangle when
all angles are constructed to measure 90°. Students then analyze defining attributes and create a
hierarchical classification of quadrilaterals.

Eu REKA Topic D: Drawing, Analysis, and Classification of Two-Dimensional Shapes 219
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A Teaching Sequence Toward Mastery of Drawing, Analysis, and Classification of Two-Dimensional

Shapes

Objective 1: Draw trapezoids to clarify their attributes, and define trapezoids based on those attributes.
(Lesson 16)

Objective 2: Draw parallelograms to clarify their attributes, and define parallelograms based on those
attributes.
(Lesson 17)

Objective 3: Draw rectangles and rhombuses to clarify their attributes, and define rectangles and
rhombuses based on those attributes.
(Lesson 18)

Objective 4: Draw kites and squares to clarify their attributes, and define kites and squares based on
those attributes.
(Lesson 19)

Objective 5: Classify two-dimensional figures in a hierarchy based on properties.
(Lesson 20)

Objective 6: Draw and identify varied two-dimensional figures from given attributes.
(Lesson 21)
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Lesson 16

Objective: Draw trapezoids to clarify their attributes, and define trapezoids
based on those attributes.

Suggested Lesson Structure

B Fluency Practice (9 minutes)
I Application Problem (6 minutes)

Concept Development (30 minutes) '
Il Student Debrief (15 minutes)

Total Time (60 minutes)

Fluency Practice (9 minutes)

= Divide Whole Numbers by Unit Fractions and Unit Fractions by Whole Numbers (5 minutes)

= Quadrilaterals (4 minutes)
Divide Whole Numbers by Unit Fractions and Unit Fractions by Whole Numbers (5 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Module 4.

T (Writel+ %.) Say the division expression.

S 1+1,
2
T: How many halves are in 1 one?
S: 2.
T: (Writel= % = 2. Beneath it, write 2 + % = .) How many halves are in 2 ones?
S: 4
T: (Write2 =+ % =4. Beneath it, write 3 + % = .) How many halves are in 3 ones?
S: 6.
T: (Write3 =+ % = 6. Beneath it, write 7 +% = .) Complete the division sentence.

S (Write 7+ % =14

1

Continue with the following possible problems: 1 + %, 2+ " 9+ %, and 3 + g

Eu REKA Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based 221
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T: (Write % +2= .) Say the division sentence with the answer.
S t:i2=1
2 4
T: (Write % +2= %. Beneath it, write % +3= .) Say the division sentence with the answer.
S 2:3==,
2 6
T: (Write % +3= %. Beneath it, write % +4= .) Say the division sentence with the answer.
s 1:a=1
2 8
T: (Write % +9= .) Complete the number sentence.
S (Writes+9=—))

Continue with the following possible sequence: %+ 2, % +3, % +5, and % +4,

Quadrilaterals (4 minutes)

Materials: (T) Shape sheet (Lesson 15 Template) (S) Personal white board

Note: This fluency activity reviews Grade 3 geometry concepts in anticipation of Module 5 content.

T: (Project the shape sheet that includes the
following: square; rhombus that is not a square;

rectangle that is not a square; and several

quadrilaterals that are not squares, rhombuses, or D X
rectangles.) How many sides are in each polygon?

S: 4.

On your personal white board, write down the \ A b
name for any four-sided polygon.

S:  (Write quadrilateral.)

(Point to Shape B.) This quadrilateral has four
equal sides and four right angles. On your board,
write the name of this quadrilateral that is the
most specific.

S:  (Write square.)
T: Rhombuses are parallelograms with four equal sides. 5

(Point to Shape G.) Is this polygon a rhombus?

S: Yes.
T: lsitarectangle?
S: Yes.
T: s asquare also a rhombus?
S: Yes!
222 Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based Eu REKA
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T: (Point to Shape K.) This polygon has four equal sides. Is it a square?

S: No.

T: Isarhombus always a square?

S: No!

T: (Point to Shape I.) This polygon has four equal angles, but the sides are not equal. Write the name
of this quadrilateral. There is more than one answer.

S:  (Write rectangle. = Parallelogram. = Trapezoid.)

T: Draw a quadrilateral that is not a square, rhombus, or rectangle.

S:  (Draw.)

Application Problem (6 minutes)

Kathy spent 3 fifths of her money on a necklace and 2 thirds of the
remainder on a bracelet. If the bracelet cost $17, how much N $171
money did she have at first?

luaih = I3y = %28
IS wntkss 1ad26 = Lo + 3.9¢
s b31s
he hod 363.75 ot Ptk

Note: Today’s Application Problem should be a quick review of a
fraction of a set, as well as decimal multiplication from Modules 2
and 4.

Concept Development (30 minutes)

Materials: (T) Collection of polygons (Template 1), ruler, protractor, set square (or right angle template),
guadrilateral hierarchy: color (Template 3) (S) Collection of polygons (Template 1, 1 per pair of
students); ruler; protractor; set square (or right angle template); scissors; crayons, markers, or
colored pencils; blank paper for drawing; quadrilateral hierarchy (Template 2)

Note: The color hierarchy of quadrilaterals may be used to make color-coded cut-outs of each quadrilateral.

Problem 1

a. Sort polygons by the number of sides.

b. Sort quadrilaterals into trapezoids and non-trapezoids. NOTES ON
MULTIPLE MEANS
T: Work with your partner to sort the collection of OF ENGAGEMENT:
polygons by the number of sides they have. Problem 1 in the Concept Development
S:  (Sort.) provides an opportunity for a quick
T: What are polygons with four sides called? formative assessment. If students have
S:  Quadrilaterals. diffi.culty sorting and artic.ulating
attributes, consider a review of
T: Which Shapes are quadrilateralS? concepts from Grade 4 Module 4.
S: Shapes A, B,D, F,G,H,J, K, and N.
Eu REKA Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based 223
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T: What attribute do you need to consider to separate the quadrilaterals into two groups—
trapezoids and non-trapezoids?
S:  We look for sides that are parallel. = Trapezoids have at least one set of parallel sides, so
quadrilaterals with parallel sides go in the trapezoid pile.
T: Separate the trapezoids in your collection of
quadrilaterals from the non-trapezoids. NOTES ON
S:  (Sort. The trapezoid set includes Shapes A, B, D, J, DRAWING FIGURES:
and K.)
. If student d ifi ffolding fi
T: Talk to your partner. How are the shapes in the st el L e
. . R drawing figures, please see Grade 4
trapezoid group alike? How are they different? Module 4.
S:  They all have four straight sides, but they don’t all look Ta draw parallel lines with alset square:
the same. - They are all quadrilaterals, but they have 1 Draw aline.
different side lengths and angle measures. = Some of . .
. 2. Line up one side of the set
the trapezoids are rhombuses, rectarTgIes, or squares. square on the line.
- They all have at least one pair of sides that are 5 Uisupenlerede
parallel. perpendicular side of the set
square.
Problem 2 4. Slide the set square along the
a. Draw a trapezoid according to the definition of a ey i) e ) oln e
t i a second line is reached.
rapezoid. 5. Draw along the side of the set
b. Measure and label its angles to explore their square to mark the second,
relationships. parallel line.
6. Remove the set square, and
T: Look at the sorted shapes. | am going to ask you to extend the second line with
L. . . the ruler, if necessary.
draw a trapezoid in a minute. What attributes do you
need to include? Turn and talk.
S:  We have to draw four straight sides.
- Two of the sides need to be parallel
to each other. = We could draw any
of the shapes in our trapezoid pile. =2
If we have one set of parallel sides, it
will be a trapezoid.
T: Use your ruler and set square (or right
angle template) to draw a pair of
parallel lines on your blank paper
positioned at any angle on the sheet.
S:  (Draw.)
Finish your trapezoid by drawing a third and fourth segment that cross the parallel pair of lines.
Make sure they do not cross each other.
S:  (Draw.)
224 Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based Eu REKA
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Compare your trapezoid with your partner’s. What is alike? What is different?

My horizontal parallel sides are closer together

than my partner’s. = My trapezoid is a rectangle, -
but my partner’s isn’t. = My trapezoid is taller :u_'L)R
than my partner’s. = | have right angles in mine, [
but my partner does not. > My trapezoid is a

square, but my partner’s f
is not. ,
Label the angles of one of the trapezoids as A, B, C,

and D on the inside of the shape. Label the top left I
angle as angle A. Label the top right angle as angle |

B. On the bottom, label the left angle as angle C, ';\'\D

and finally, label the last angle on the bottom right o
as angle D. Now, measure these four interior

angles of your trapezoid with your protractor, and

write the measurements inside each angle.

Cut out your trapezoid.

Cut your trapezoid into two parts by cutting between the parallel sides
with a wavy cut (as shown to the right).

Place £A alongside £C. (See the image.) What do you notice in your
trapezoid and in your partner’s?

The angles line up. = The two angles make a straight line.

- If | add the angles together, it is 180 degrees. = It is a straight line,
but my angles only add up to something close to 180 degrees. > My
partner’s trapezoid did the same thing.

| heard you say that the angles make a straight line. What is the
measure of a straight angle?

| also heard a few of you say that your angles did not add up to
exactly 180 degrees. How do you explain that?

Lesson 16 m

v

It sure looked like a straight line, so maybe we read our protractor a little bit wrong. = | might not

have lined up the protractor exactly with the line | was using to measure.

Place 4B alongside £D. (See the image.) What do you notice?

It’s the same as before. The angles make a straight line. = These angles add up to 180 degrees,

How many pairs of angles add up to 180 degrees?

T:
S:
T:
S:  (Measure.)
T:
S:  (Cut.)
T:
S:  (Cut.)
S:
T:
S: 180 degrees.
S:
S:
too.
T:
S:  Two pairs.

EUREKA
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T: Cut each part of your trapezoid into two pieces
using a wavy cut.

S:  (Cut.)

Place all four of your angles together at a point.
(Demonstrate. See the image.) What do you
notice about the angles?

S: They all fit together like a puzzle. = The angles
go all the way around. = Angles A and C made a
straight line, and angles B and D made a straight
line. | could put the straight lines together. The
two straight angles make 360 degrees.

T: How does this compare to your partner’s
trapezoid? Turn and talk.

S: It’s the same in my partner’s trapezoid. = The
angles in my partner’s trapezoid weren’t the
same size as mine, but they still all fit together all
the way around.

T: (Distribute the Problem Set to students.) Let’s
practice drawing more trapezoids and thinking
about their attributes by completing the Problem
Set.

S:  (Complete the Problem Set.)

Please note the extended time designated for the Student
Debrief of today’s lesson.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Note: Today’s Problem Set should be kept for use in
the Lesson 17 Student Debrief.

Student Debrief (15 minutes)

Lesson Objective: Draw trapezoids to clarify their
attributes, and define trapezoids based on those
attributes.

226 Lesson 16:
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Name Z'I \<€_\'C\.. Date

1, Draw a palr of parallel lines in each box. Then use the parallel ines to draw a trapezoid with the
follawing:

b. Only1 obtuse angle

a. N right angles

2. Usé the trapazoids you drew to complete the tasks below.
A Measure the angles of the trapezoid with your protractor, and record the measurements on the
figures.
b Useamarker or crayon to circle pairs of angles inside each trapezoid with = sum equatto 180°, Usea
different color for each pair.

3 Lt the properties that are shared by 3 the tragezolds that ywou worked with loday.

They hawe 4 sthraight sides, but thiy dowt all leak “he same.
1 e G ri s - P o i
ey :fle il berads '\1»15 hawe diffirent side k.\\‘}tﬂ\; awd mj.c.

ey baoe af kast one paie of sides that are faratiel.
4 When can & guadiilateral aiso be called a trapesesd ?
A rbu\n.\:l\"u\tx’ln-‘»—l con ales be callid o ‘Iﬂa.pt.:o:cl
wihes % Thas ot least eer pair oF epposite
Pcu'm.\\q_.\ Sides .

5. Fobow the Srections 1o driw cee st trapezaid
® Graw 3 segment A parafiel 1o the bostam of i page that 1s 5 cm g
b, Orew two 557 sngles with vertices a1 4 and 5 so that an nosceles trangle is formed with AB a5 the.
base of the gl

Label the top verbes of yous trisngie as £

. Use yout set squane to draw @ line paratiel to AT that intersects both AT and BT

£

Shirthe thet traperoid that you drew.
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The Student Debrief is intended to invite reflection and active processing of the total lesson experience.
Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to lead the discussion.

= (Allow students to share the myriad of trapezoids that are produced in Problem 1 of the Problem
Set. Consolidate the lists of attributes students generated for trapezoids in Problem 3.) Where do
these pairs seem to occur consistently? Is this true for all quadrilaterals? Just trapezoids?

= (Use the trapezoids that students produce in Problem 1 to articulate the formal definition of
trapezoids. Post these definitions in the classroom for reference as Topic D proceeds.)

A trapezoid:

= |s a quadrilateral in which at least one pair of opposite
sides is parallel.

= (Begin the construction of the hierarchy diagram, see Template 2 following this lesson. Students
might draw or glue examples of trapezoids and quadrilaterals and/or list attributes within the
diagram.) Explain how you decided to place each of the figures on the hierarchy. What are
guestions you asked yourself as you classified them?

= Respond to the following statements with true or false. Explain your reasoning.
= All trapezoids are quadrilaterals. (True. All trapezoids have 4 straight sides.)

= All quadrilaterals are trapezoids. (False. A trapezoid must have at least one pair of opposite,
parallel sides, but quadrilaterals need only 4 sides. No side needs to be parallel to another.)

=  The trapezoid you drew in Problem 5 is called an isosceles trapezoid. Think back to what you know
about isosceles triangles. Why is this a good name for this quadrilateral? (Isosceles triangles have
2 equal sides. The quadrilateral drawn in Problem 5 has 2 equal sides.) How is it like some of the
other trapezoids that you drew today? How is it different?

= (Over the course of several days, students explore the formal definition of a quadrilateral, see the
boxed text below, through the examination of counter examples.)

Formal Definition of a Quadrilateral:
(Only the first bullet is introduced today.)

= Consists of four different points (4, B, C, D) in the plane
and four segments (AB, BC,CD, DA).

= |sarranged so that the segments intersect only at their
endpoints.

= Has no two adjacent segments that are collinear.
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Step 1: Ask students to tell what they know about a quadrilateral. The T
response is most likely a polygon with four straight sides. 44

Step 2: Use straws joined with sticky tack to represent two segments on the _
plane and two segments off the plane. Ask: “Is this figure also a “
quadrilateral? What must we add to our definition to eliminate the
possibility of this figure?”

Step 3: Lead students to see that a four-sided figure is only a quadrilateral if -
all four segments lie in the same plane. Then, provide only the first /
part of the formal definition (first bullet above).

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name Date

1. Draw a pair of parallel lines in each box. Then, use the parallel lines to draw a trapezoid with the

following:
a. Noright angles. b. Only 1 obtuse angle.
c. 2 obtuse angles. d. Atleast 1 right angle.
EUREKA Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based 229
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2. Use the trapezoids you drew to complete the tasks below.

a. Measure the angles of the trapezoid with your protractor, and record the measurements on the
figures.

b. Use a marker or crayon to circle pairs of angles inside each trapezoid with a sum equal to 180°.
Use a different color for each pair.

3. List the properties that are shared by all the trapezoids that you worked with today.

4. When can a quadrilateral also be called a trapezoid?

5. Follow the directions to draw one last trapezoid.
a. Draw a segment 4B parallel to the bottom of this page that is 5 cm long.

b. Draw two 55° angles with vertices at A and B so that an isosceles triangle is formed with AB as the
base of the triangle.

c. Label the top vertex of your triangle as C.
d. Use your set square to draw a line parallel to AB that intersects both AC and BC.

e. Shade the trapezoid that you drew.

230 Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based Eu REKA
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Name Date

a. Usearuler and a set square to draw a trapezoid.

b. What attribute must be present for a quadrilateral to also be a trapezoid?
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Name

Lesson 16 Homework m

Date

1. Use astraightedge and the grid paper to draw:

a. Atrapezoid with exactly 2 right angles.

2. Kaplanincorrectly sorted some quadrilaterals into trapezoids and non-trapezoids as pictured below.

a. Circle the shapes that are in the wrong group, and tell why they are sorted incorrectly.

b. Atrapezoid with no right angles.

Trapezoids

Non-Trapezoids

]

L1

[

[]

&

b. Explain what tools would be necessary to use to verify the placement of all the trapezoids.

232 Lesson 16:
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3. a. Use astraightedge to draw an isosceles trapezoid on the grid paper.

b. Why is this shape called an isosceles trapezoid?
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collection of polygons
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Trapezoids

Quadrilaterals

qguadrilateral hierarchy
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[72]
8
o
N
[
Q.
©
S
-
i)
©
S
()]
-
©
‘=
©
(1]
=]
‘ (of
quadrilateral hierarchy: color
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Lesson 17

Objective: Draw parallelograms to clarify their attributes, and define
parallelograms based on those attributes.

Suggested Lesson Structure

B Fluency Practice (10 minutes)
I Application Problem (4 minutes)

Concept Development (31 minutes) V
B Student Debrief (15 minutes)

Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiply by Multiples of 10 and 100 (4 minutes)
= Divide Whole Numbers by Unit Fractions and Fractions by Whole Numbers (6 minutes)

Multiply by Multiples of 10 and 100 (4 minutes)

Note: This fluency activity reviews Modules 1 and 2.

J v 40 A

S:

(Write31 x10=____.) Say the multiplication sentence.

31 x 10 =310.

(Write 31 x 10 = 310. Below it, write 310x2=___ .) Say the multiplication sentence.

310x 2 =620.

(Write 310 x 2 = 620. Below it, write 31 x 20 =31 x x = .) Say 31 x 20 as a three-

factor multiplication sentence with 10 as one factor.
31x10x2=620.

Follow the same process for 21 x 40.

T:

S:

(Write 32 x30=32x x = .) Write 32 x 30 as a three-factor multiplication sentence,
and solve.

(Write 32 x30=32x 10 x 3 =960.)

Repeat the process for 241 x 20.

T: (Write21x100=___ .) Say the multiplication sentence.

S: 21x100=2,100.

T: (Write 21 x 100 = 2,100. Below it, write 2,100 x3=____ ) Say the multiplication sentence.

S: 2,100 x 3 =6,300.
EUREKA Lesson 17: Draw parallelograms to clarify their attributes, and define 237
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S:
T:

(Write 2,100 x 3 = 6,300. Below it, write 21 x 300 = .) Say 21 x 300 as a three-factor
multiplication sentence with 100 as one factor.

21 x 3 x 100 = 6,300.
(Write 21 x 300 = 6,300.)

Direct students to solve using the same method for 42 x 400 and 34 x 300.

Divide Whole Numbers by Unit Fractions and Fractions by Whole Numbers (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 4 Lessons 25—-27 and prepares students for today’s lesson.

T. (Write2 + é = .) Say the complete division sentence.
S: 2:1=6
3
T: (Write2+ % = 6. Beneath it, write 3 +§ = .) Say the complete division sentence.
L1
S: 3+ o= 15.
T (Write3+ § =15. Beneath it, write 6 +% = .) On your personal white board, complete the
division sentence.
S (Write 6+ % =12))
Continue this process for 3 + l, 9+ l, 1+ i, 2+ i, 8+ i, and 10 + —.
4 3 10 10 10 10
T: (Write % +2= .) Say the complete division sentence.
S: 1.2= 1.
2 4
T: (Write % +2= %. Beneath it, write % +5= .) Say the complete division sentence.
1,.._1
S. 5 -~ - 15.
T: (Write é +5= % Beneath it, write % +5= .) On your personal white board, write the complete
division sentence.
S: (Write=+5=—)
6 30
T: (Write % +4= .) Say the complete division sentence.
s f:4=1
4 16

Continue this process for the following possible sequence: 9 + %, -+9,5

238

1 11 1 1
+=,=+5-+8and8+-.
4 8’8 7 7
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Application Problem (4 minutes)

Ava drew the quadrilateral to the right and called it a
trapezoid. Adam said Ava is wrong. Explain to your partner
how a set square can be used to determine who is correct.
Support your answer using the properties of trapezoids.

They can use a set
Squlare and _r‘ule]a{“ Ehs
see € 2 of the lines

oare pamlel. 1€ S0,

then it is a trapezoid.

Concept Development (31 minutes)

Materials: (T) Ruler, protractor, set square (or right angle NOTES ON
template), quadrilateral hierarchy with MULTIPLE MEANS
parallelogram: color (Template 2) (S) Ruler; )
protractor; set square (or right angle template); 7 Al e
scissors; crayons, markers, or colored pencils; blank If students need specific scaffolding for
paper for drawing; quadrilateral hierarchy with Al Wi, wlseie soe St &
parallelogram (Template 1) ULl

Problem 1

a. Draw a parallelogram, and articulate the definition.

c

Measure and label its angles to explore their relationships.

c. Measure to explore diagonals of parallelograms.

T:  What name could we give to all of the shapes we drew yesterday?

S: Quadrilateral. = Trapezoid.

T: Use your ruler and set square to draw a pair of parallel lines on
your blank paper positioned at any angle on the sheet.

S:  (Draw.)
Because we are about to draw a quadrilateral beginning with one
pair of parallel sides, what name can we give every figure we will
draw today?

S:  Trapezoid.

If | want to draw a trapezoid that can also be called a
parallelogram, what will | need to draw next?

S:  Parallelograms have two sets of parallel sides, so you have to draw
another pair of parallel lines. - Draw another pair of parallel lines
that cross the first ones.

T: Use your tools to draw a second pair of parallel lines that intersect
your first pair.

S:  (Draw.) oL

EUREKA Lesson 17: Draw parallelograms to clarify their attributes, and define 239
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Measure the sides of your parallelogram, and compare your parallelogram with your partner’s.
What is alike? What is different?

The opposite sides in my parallelogram are the same lengths, and my partner’s are, too. = My
parallel sides are closer together than my partner’s. = My parallelogram is a rectangle, but my
partner’s isn’t. = My parallelogram has four equal sides, and my partner’s has two different pairs of
equal sides. = | have right angles in mine, but my partner does not. - | drew a square, and my
partner drew a rectangle.

Label the angles of your parallelogram inside the shape. Label the upper angle on the left as angle A

and the upper angle on the right as angle B. Continue clockwise by labeling the lower right angle as
angle C and the angle directly below A as angle D. Then, measure the angles of your parallelogram

A

with your protractor, and write the measurements inside each angle.

(Measure.)
Cut out your parallelogram.
(Cut.)

Make a copy of your parallelogram on another blank sheet by tracing it and labeling the vertices with

the same letters.
(Trace and label.)

Cut your first parallelogram into four parts by cutting between each set of parallel sides with a wavy

cut.
(Cut.)

Put angle A on top of angle C, and put angle B on top
of angle D. What do you notice about your
parallelogram’s angles and about your partner’s?
Turn and talk.

Angles A and C are the same size, and so are angles B
and D. = Our parallelograms don’t look anything
alike, but the angles opposite each other in each of our
parallelograms are equal.

Place your angles alongside each other, and find as
many combinations that form straight lines as you can.

(Work.)

Compare your findings with your partner’s. What do
you notice? How many pairs did you find?

We both found four pairs that make straight lines.

- Yesterday, some of us only had two pairs of angles
that made straight lines. Today, all of us have

four pairs.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

The discussion of parallelograms as
special trapezoids is based on the
inclusive definition of a trapezoid as a
quadrilateral with at least one set of
parallel sides. That is, trapezoids may
have more than one set of parallel
sides.

Also note that the dialogue as written
here assumes recall of Grade 4
geometric concepts. Additionally,
scaffolded questions may be necessary
for students to verbalize the conditions
necessary to classify a trapezoid as a
parallelogram.

So, thinking about what we drew and what we have discovered about these angles, when can a

trapezoid also be called a parallelogram? Turn and talk.

When a trapezoid has more than one pair of parallel sides, it can be called a parallelogram.
- Trapezoids have at least two pairs of angles that add up to 180 degrees. When they have more

than that, they can also be called a parallelogram.

Lesson 17:
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T: Place all four of your angles together at a point. What do you notice about the angles in your
parallelogram and in your partner’s?

S: (Work.) All four of my angles add up to 360 degrees. = My parallelogram was different than my
neighbors, but the angles go all the way around again, like they did with our trapezoids.
Use your ruler to draw the diagonals on the copy you made of your parallelogram.
S:  (Draw.)
Measure each diagonal, and record the measurements on your paper.
Are these segments equal to each other?

S: ldrew along skinny parallelogram, and my diagonals aren’t the same
length. But my partner drew a square, and his are the same length.
- Some people have equal diagonals, and some people don’t.

T: | hear you saying that the diagonals of a parallelogram may or may not
be equal to each other. Label the point where your diagonals intersect
as point M.

S:  (Draw and label.)

Measure from each corner of your parallelogram to point M. Record
all of the measurements on the figure. Compare your measurements
to those of your partner.

S:  (Measure and compare.)

What do you notice about the diagonals of your parallelogram now?

S:  The length from opposite corners to point M on the same diagonal is equal. - The diagonals cut
each other into two equal parts. = One diagonal crosses the other at its midpoint. = M is the
midpoint of both diagonals. = Even though our parallelograms look really different, our diagonals
still cross at their midpoints.

The diagonals of a parallelogram bisect each other. Say, “bisect.”

S:  Bisect.

T: Let’s break down this word into parts. Think about the first part, bi-. How many wheels are on a
bicycle?

S: Two.

T:  What does the word section mean?

S:  Parts of something. NOTES ON

T: Sect also means to cut. Turn and talk to your partner MULTIPLE MEANS
about why bisect is a good name for what you see in all OF ENGAGEMENT:
the parallelograms’ diagonals. For early finishers of the Problem Set,

S:  Bi- means two. These segments are cut in two equal offer this challenge:
parts. = Bi- means two, and sect means cut, so bisect In parallelogram ABCD, £A isithe
means to cut in two equal parts. measure of £B. Find the measures

T: (Distribute the Problem Set to students.) Let’s practice ol e rnes i fine .

drawing more parallelograms and thinking about their
attributes by completing the Problem Set.

Please note the extended time designated for the Student Debrief of today’s lesson.
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Note: Today’s Problem Set from Lessons 16 and 17 should
be kept for use in Lesson 18’s Student Debrief as well.

Student Debrief (15 minutes)

Lesson Objective: Draw parallelograms to clarify their
attributes, and define parallelograms based on those
attributes.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

Any combination of the questions below may be used to
lead the discussion.

= (Allow students to share all the different
parallelograms that are produced in Problem 1 of
the Problem Set. Consolidate the lists of
attributes students generated for parallelograms
in Problem 4.) What attributes do all
parallelograms share? Where do these pairs
seem to occur consistently? Is this true for all
quadrilaterals? Trapezoids? Parallelograms?

= (Use the parallelograms that students produce in
Problem 1 to articulate the formal definition of a
parallelogram. Continue posting these definitions
in the classroom for reference as Topic D
proceeds.)

242 Lesson 17:
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=  When can a quadrilateral also be called a parallelogram? When can a trapezoid also be called a
parallelogram? Respond to the following statements with true or false. Explain your reasoning.

= All parallelograms are trapezoids. (True. The defining attribute of a trapezoid is that it has at
least one set of parallel sides. Since parallelograms have two sets of parallel sides, they also fit
the definition of a trapezoid.)

= All trapezoids are parallelograms. (False. If the trapezoid has only one set of parallel sides, it is
not also a parallelogram.)

= All parallelograms are quadrilaterals. (True. All parallelograms have four straight sides.)

= All quadrilaterals are parallelograms. (False. There are many four-sided shapes that do not
have two pairs of parallel sides.)

A parallelogram: A quadrilateral:

= |s aquadrilateral in = Consists of four different points 4, B, C, D in the plane
which both pairs of and four segments, AB, BC, CD, DA,
opposite sides are .

Is arranged so that the segments intersect only at

parallel. their endpoints, and

= Has no two adjacent segments that are collinear.

= (Continue the construction of the hierarchy diagram from Lesson 16. Students might draw or glue
examples of parallelograms and/or list attributes within the diagram. Encourage students to explain
their placements of the figures in the hierarchy.)

= (Continue exploring the formal definition of a quadrilateral through the examination of counter-
examples. See the boxed text above.)

Step 1: Begin by asking students to tell what they know about a quadrilateral. Today’s response should be
a polygon with four straight sides that lie in the same plane.

Step 2: Follow the first bullet in the definition verbatim to draw four straight [N ¢
segments in the same plane, but have the segments intersect as shown
to the right.
Ask, “Is this figure also a quadrilateral? What must we add to our o D

definition to eliminate the possibility of this figure?”

Step 3: Lead students to see that a four-sided figure is only a quadrilateral if all four segments lie in
the same plane and the segments intersect only at their endpoints. Then, add the second
bullet of the definition to that written in Lesson 16.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

Eu REKA Lesson 17: Draw parallelograms to clarify their attributes, and define 243
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Name

1.

244

Lesson 17 Problem Set

Date

Draw a parallelogram in each box with the attributes listed.

a.

No right angles.

b. At least 2 right angles.

C.

Equal sides with no right angles.

d. Allsides equal with at least 2 right angles.

Lesson 17: Draw parallelograms to clarify their attributes, and define
parallelograms based on those attributes.
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2. Use the parallelograms you drew to complete the tasks below.

a. Measure the angles of the parallelogram with your protractor, and record the measurements on the
figures.

b. Use a marker or crayon to circle pairs of angles inside each parallelogram with a sum equal to 180°.
Use a different color for each pair.

3. Draw another parallelogram below.

a. Draw the diagonals, and measure their lengths. Record the measurements to the side of your figure.

b. Measure the length of each of the four segments of the diagonals from the vertices to the point of
intersection of the diagonals. Color the segments that have the same length the same color. What
do you notice?

4. List the properties that are shared by all of the parallelograms that you worked with today.

a. When can a quadrilateral also be called a parallelogram?

b. When can a trapezoid also be called a parallelogram?

Eu REKA Lesson 17: Draw parallelograms to clarify their attributes, and define 245
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Name Date

1. Draw a parallelogram.

2. Whenis a trapezoid also called a parallelogram?

246 Lesson 17: Draw parallelograms to clarify their attributes, and define Eu REKA
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Date

Name

1. 2£A measures 60°.

a. Extend the rays of £A, and draw parallelogram ABCD
on the grid paper.
A <
b. What are the measures of 2B, £C, and 4D?

2. WXYZ is a parallelogram not drawn to scale.

a. Using what you know about parallelograms, give the X Y
measure of sides XY and YZ.
3cm M
b. «WXY =113°. Use what you know about angles in a
parallelogram to find the measure of the other angles. w p Z
cm
° LZIWX = °

¢XYZ = 2LYZW =

Jack measured some segments in Problem 2. He found that WY =8 cm and MZ = 3 cm.

3.
Give the lengths of the following segments:
WM = cm MY = cm
XM = cm XZ = cm
Lesson 17: Draw parallelograms to clarify their attributes, and define 247
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4. Using the properties of shapes, explain why all parallelograms are trapezoids.

5. Teresa says that because the diagonals of a parallelogram bisect each other, if one diagonal is 4.2 cm, the
other diagonal must be half that length. Use words and pictures to explain Teresa’s error.

248 Lesson 17: Draw parallelograms to clarify their attributes, and define Eu REKA
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Trapezoids

Parallelograms

Quadrilaterals

guadrilateral hierarchy with parallelogram

Eu REKA Lesson 17: Draw parallelograms to clarify their attributes, and define 249
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Trapezoids

Parallelograms

Quadrilaterals

quadrilateral hierarchy with parallelogram: color

250 Lesson 17: Draw parallelograms to clarify their attributes, and define EUREKA
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Lesson 18

Objective: Draw rectangles and rhombuses to clarify their attributes, and
define rectangles and rhombuses based on those attributes.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

I Application Problem (6 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Divide Whole Numbers by Fractions and Fractions by Whole Numbers (9 minutes)
= Multiply by Multiples of 10 and 100 (3 minutes)

Sprint: Divide Whole Numbers by Fractions and Fractions by Whole Numbers (9 minutes)
Materials: (S) Divide Whole Numbers by Fractions and Fractions by Whole Numbers Sprint

Note: This fluency activity reviews Module 4.

Multiply by Multiples of 10 and 100 (3 minutes)

Note: This fluency activity reviews Modules 1-2.

T: (Writed42x10=___ .) Say the multiplication sentence.

S: 42x10=420.

T: (Write 42 x 10 =420. Below it, write 420x2=___.) Say the multiplication sentence.

S: 420 x 2 =840.

T: (Write 420 x 2 = 840. Below it, write 42 x 20 =42 x X = .) Say 42 x 20 as a three-

factor multiplication sentence with 10 as one of the factors.
S: 42x10x2=2840.

Follow the same process for 23 x 30.

T: (Write 213 x30=213 x x = .) Write 213 x 30 as a three-factor multiplication
sentence with 10 as one of the factors, and solve.

S:  (Write 213 x30=213x 10 x 3=6,390.)

Eu REKA Lesson 18: Draw rectangles and rhombuses to clarify their attributes, and define 251
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Repeat the process for 4,213 x 20.

T: (Write31x100=___ .) Say the multiplication sentence.

S: 31x100 = 3,100.

T: (Write 31 x 100 = 3,100. Below it, write 3,100 x3=___.) Say the multiplication sentence.
S: 3,100 x 3 =9,300.

T: (Write 3,100 x 3 =9,300. Below it, write 31 x300=____ .) Say 31 x 300 as a three-factor

multiplication sentence with 100 as one of the factors.
S: 31x100x 3 =9,300.
T: (Write 31 x 300 =9,300.)

Direct students to solve 43 x 300 using the same method.

Application Problem (6 minutes)

How many 2-inch cubes are needed to build a rectangular prism that measures 10 inches by 14 inches by
6 inches?

0&
1) 5xTy3=los -
o, o
t“"‘ﬁl \f: iOamH.‘Mfa{ntgqo;n‘
[0S Z-indn c»‘o_es Vewoe = 2in x ZinxZinz §in’
ore needed o build
b L
5 o e i . - = 0s
T 4 - | e frism — [
(2w )

Note: Today’s Application Problem requires that students reason about volume concepts from earlier in this
module.

Concept Development (32 minutes)

Materials: (T) Quadrilateral hierarchy with square: color (Template 2) (S) Ruler, set square or square
template, protractor, scissors, quadrilateral hierarchy with square (Template 1)

Problem 1

a. Draw arhombus, and articulate the definition.
b. Measure and label its angles to explore their relationships.
c. Measure to explore diagonals of rhombuses.

Give the least specific name for all the shapes we have drawn so far.
S:  Quadrilaterals.

252 Lesson 18: Draw rectangles and rhombuses to clarify their attributes, and define Eu REKA
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T: Tell your partner a more specific name for a shape we have drawn, and explain what property it has
that gives it that name.

S: Trapezoids because we have drawn shapes with at least one pair of parallel sides. = Some of the
quadrilaterals could be called trapezoids and parallelograms. Parallelograms have two pairs of
parallel sides.

T: How did we start drawing the trapezoids and parallelograms?

S: By drawing a pair of parallel sides.

T: If we wanted to draw a parallelogram that is also a rhombus, what would we need to think about?

S: It would need to have four sides the same length. = It would need another pair of parallel sides, but
we would need to measure to be sure we drew all the sides the same length.

T: Draw an angle with sides that are equal length. Then, label the vertex as B and the endpoints of the
sidesas Aand C.

S:  (Draw an angle.)

T: Draw a line parallel to one of the sides through the endpoint of the other side.

S:  (Draw a parallel line.)

T: Now, do the same for the second side.

S: (Draw a second parallel line.) }

T: Label the last angle as D. i‘

S:  (Label the angle.) \

T: Measure the sides, and compare your figure with your \
partner’s. What is the most specific name for this shape? \

How do you know?

S: My sides were two inches long. My partner’s were three
inches long, but they both have two sets of parallel sides, and
the sides are all the same length. So, we both drew a rhombus.
- It’s a parallelogram with four equal sides. = Mine is a
parallelogram with equal sides, but my partner’s is a square.
We both drew a rhombus with four equal sides, even though |
started with an acute angle and he started with a right angle.

Measure the angles, and mark them inside the rhombus.
(Measure and mark the angles.)
What do you notice? Turn and talk.

RAN I

The angles that are beside each other add up to a straight angle.

- There are two pairs of angles. Each pair adds up to 180°. = Angles
between parallel lines equal 180°. = The opposite angles are the
same size.

T: Use your ruler to draw the diagonals of your rhombus. Then, measure
them and the distance from each corner to the point where they
intersect. Tell your partner what you notice.

S:  These diagonals are equal. = The diagonals bisect each other. = The
point where they cross is the midpoint of both diagonals.
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T: Now, measure the angles formed by the diagonals. What is the measure?

S:  They are right angles. = The angles are all 90°.

T: What is the name for lines that intersect at a right angle?

S:  Perpendicular lines.

T: Because they bisect each other at a 90° angle, we call these diagonals
perpendicular bisectors.

T: From our drawing, what attribute needs to be present to call this
parallelogram a rhombus?

S: All four sides must be equal.
What else did we discover about the diagonals of a rhombus?

S:  The diagonals are perpendicular bisectors.

Problem 2

a. Draw arectangle according to the definition of a rectangle.

b. Measure and label its angles to explore their relationships.

c. Measure to explore the diagonals of rectangles.
If I want to draw a parallelogram that is also a rectangle, what must | include in my drawing?

S: Rectangles are parallelograms, so they need two sets of parallel sides. - Rectangles have right
angles and opposite sides that are parallel and equal.
Use your ruler and set square to draw a rectangle.

S: (Draw a rectangle.)
Cut out your rectangle, and by folding, confirm that the angles are all 90° and the opposite sides are
the same lengths.

S:  (Cut and fold the rectangle.)
Now, measure the diagonals, the segments of the diagonals, and the angles around the intersection
point. Record your measurements on the figure.

S:  (Measure and record on the figure.)
What do you notice? Turn and talk.

S: The diagonals are equal lengths. = The segments of the diagonals are equal. = The angles
between the parallel lines equal 180°. > The diagonals are equal and bisect each other.

T: Are the diagonals perpendicular bisectors? How do you know?

S:  They are not perpendicular bisectors because they don’t form right angles.

T:  What properties must be present for a parallelogram to also be a rectangle?

S: The sides across from each other have to be the same length. = All angles are 90°. - Diagonals
bisect each other.
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T: (Distribute the Problem Set to students.)
Let’s practice drawing more rhombuses and
rectangles and think about their attributes by
completing the Problem Set.

S:  (Complete the Problem Set.)

Problem Set

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Note: Along with today’s Problem Set, the Problem Sets
from Lessons 16 and 17 should be used in today’s Student
Debrief.

Student Debrief (10 minutes)

Lesson Objective: Draw rectangles and rhombuses to
clarify their attributes, and define rectangles and
rhombuses based on those attributes.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

Lesson 18:
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Any combination of the questions below may be used to lead the discussion.

256

(Allow students to share all the different rhombuses and rectangles that are produced in Problem 1
of the Problem Set.) What attributes do all rhombuses share? What attributes appear on the
rhombus list that were not on the list for parallelograms? What attributes do all rectangles share?
Is this true for all quadrilaterals? Rhombuses? Rectangles? (Use the rhombuses and rectangles
produced in Problem 1 to articulate the formal definitions. Continue posting definitions for
comparisons.)

When can a quadrilateral also be called a rhombus? When can a quadrilateral also be called a
rectangle?

Respond to the following statements with true or false. Explain your reasoning.

= All parallelograms are rhombuses. (False.
Parallelograms have pairs of opposite sides that are

the same length, but both pairs do not necessarily A rhombus:
have the same length.) = |s a quadrilateral with all sides
= Allrhombuses are parallelograms. (True. Rhombuses of equal length.

have all sides that are equal in length, and the

o A rectangle:
opposite sides are also parallel.)

. = |s a quadrilateral with four
= All parallelograms are rectangles. (False. Itis

. . . . right angles.
possible to have a quadrilateral with two pairs of & &
parallel sides that do not have four right angles.)
= All rectangles are parallelograms. (True. Ifa
quadrilateral has four right angles, it must have two
pairs of parallel sides.)
= All trapezoids are rhombuses. (False. Trapezoids NOTES ON
have at least one pair of parallel sides, but the MULTIPLE MEANS
lengths of the sides do not have to be equal.) OF ENGAGEMENT:
= All rhombuses are trapezoids. (True. Ifa If students are confused about the
guadrilateral has four equal sides, then the opposite segments of a quadrilateral lying in the
sides will be parallel.) same plane or intersecting only at their

endpoints, use the straws from Lesson

= All trapezoids are rectangles. (False. All rectangles
16 to demonstrate counter examples.

must have four right angles. The defining attribute of
a trapezoid is that it must have at least one pair of
parallel sides.)

= All rectangles are trapezoids. (True. In order to be a trapezoid, a quadrilateral needs
to have at least one pair of parallel sides, and all rectangles have two pairs of parallel
sides.)

Continue the construction of the hierarchy diagram from Lessons 16 and 17. Students might
draw or glue examples of rhombuses and rectangles and list attributes within the diagram.
Encourage them to explain their placement of the figures in the hierarchy.
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= Continue exploring the formal definition of a quadrilateral through the examination of counter-
examples. (See the text box with the definition.)

Step 1:

Step 2:

Step 3:

A quadrilateral:

= Consists of four different points, 4, B, C, D, in the plane
and four segments, E, B_C, C_D, ﬁ,

= |s arranged so that the segments intersect only at their
endpoints, and

= Has no two adjacent segments that are collinear.

Begin by asking students to tell what they know about a quadrilateral. Today’s response
should be a polygon with four straight sides that lie in the same plane and segments that
only intersect at their endpoints.

Follow the first and second bullets in the definition
verbatim to draw four straight segments in the same plane
that only intersect at their endpoints but have collinear

endpoints as shown to the right. ®
- . C
Ask: “Is this figure also a quadrilateral? What must we A D
add to our definition to eliminate the possibility of this
figure?”

Lead students to see that a four-sided figure is only a quadrilateral if all four segments lie in
the same plane, the segments intersect only at their endpoints, and no two segments are
collinear. Then, add the third bullet of the definition to that written in Lesson 17.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

EUREKA
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A Number Correct:

Divide Whole Numbers by Fractions and Fractions by Whole Numbers
L. Y, +2= 23. 4+1, =
2. Y, +3= 24. 1, +3=
3. Y, +4= 25. 2/, +3=
4. Y, +7= 26. Yy+2=
5. 7+1,= 27. 3/, +2=
6. 6+1/;= 28. g +2=
7. 5+1/, = 29. 3/ +2=
8. 3+1, = 30. Ye+2=
9. 2+ 1 = 31. e +2=
10. 3+ 1Y = 32. 5/ +3=
11. 4+ 1/ = 33. 1 +3=
12. 7+ 1Y = 34. 3+ Y=
13. Ys +7= 35. 6+ 1 =
14. Y3+2= 36. 7+, =
15. 2+ 15 = 37. 8+ g =
16. Yy+2= 38. 9+ 1/ =
17. 2+ 1Y, = 39. e +7=
18. Ys +2= 40. 9+ 1=
19. 2+ 1Y = 41. e +7=
20. 31/, = 42 7+ Y=
21. Yy +3= 43. 9+ 1/, =
22. Yy +4= 44, 1 +9=
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Number Correct:

Improvement:
Divide Whole Numbers by Fractions and Fractions by Whole Numbers
L Y, +2= 23. 3+ 1/, =
2. Ys +3= 24, Y, +4=
3. Ys 4= 25. 3/, +4=
4. Ys +7= 26. Yy +3=
5. 7+ Y = 27. 2/y+3=
6. 6+ s = 28. e +2=
7. 5+ 1/ = 29. e +2=
8. 3+ 1= 30. 1 +5=
9. 2+ 1, = 31. 3/s +5=
10. 3+ 1/, = 32. 3 +4=
11 4+1/, = 33. s +6=
12. 7+, = 34, 6+ 1/ =
13. Y, +7= 35. 6+ 1/, =
14. Yy 2= 36. 7+ 1=
15. 2+1/, = 37. 8+ 1/, =
16. Y, +2= 38. 9+ 1 =
17. 2+1/5 = 39. 1o +8=
18. Y, +2= 40. 9+ 1=
19. 2+1/, = 41. 1/, +8=
20. 4+ 1, = 42. 7+, =
21. Y3 +4= 43, 9+ 1 =
22. Y3 +3= 44. 1y +6=
Eu REKA Lesson 18: Draw rectangles and rhombuses to clarify their attributes, and define 259
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Name

1.

260

Lesson 18 Problem Set

Date

Draw the figures in each box with the attributes listed.

a.

Rhombus with no right angles

b. Rectangle with not all sides equal

C.

Rhombus with 1 right angle

d. Rectangle with all sides equal

Use the figures you drew to complete the tasks below.

a.

b.

Measure the angles of the figures with your protractor, and record the measurements on

the figures.

Use a marker or crayon to circle pairs of angles inside each figure with a sum equal to 180°.

Use a different color for each pair.

Lesson 18: Draw rectangles and rhombuses to clarify their attributes, and define
rectangles and rhombuses based on those attributes.
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3. Draw arhombus and a rectangle below.

a. Draw the diagonals, and measure their lengths. Record the measurements on the figure.

b. Measure the length of each segment of the diagonals from the vertex to the intersection point of the
diagonals. Using a marker or crayon, color segments that have the same length. Use a different
color for each different length.

4. a. Listthe properties that are shared by all of the rhombuses that you worked with today.

b. List the properties that are shared by all of the rectangles that you worked with today.

¢c.  When can a trapezoid also be called a rhombus?
d. When can a parallelogram also be called a rectangle?

e. When can a quadrilateral also be called a rhombus?
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Name Date

1. Draw arhombus.

2. Draw arectangle.
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Name Date

1. Use the grid paper to draw.

a. Arhombus with no right angles b. A rhombus with 4 right angles
c. Arectangle with not all sides equal d. Arectangle with all sides equal
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2. Arhombus has a perimeter of 217 cm. What is the length of each side of the rhombus?

3. List the properties that all rhombuses share.

4. List the properties that all rectangles share.
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Trapezoids

Parallelograms

Quadrilaterals

quadrilateral hierarchy with square
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Trapezoids

:
5
B

Rhombuses

Quadrilaterals

4

quadrilateral hierarchy with square: color
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Lesson 19

Objective: Draw kites and squares to clarify their attributes, and define
kites and squares based on those attributes.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (4 minutes) &
Concept Development (34 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply by Multiples of 10 and 100 (8 minutes)
= Divide by Multiples of 10 and 100 (4 minutes)

Sprint: Multiply by Multiples of 10 and 100 (8 minutes)
Materials: (S) Multiply by Multiples of 10 and 100 Sprint

Note: This fluency activity reviews Module 2.
Divide by Multiples of 10 and 100 (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Module 2.

T: (Write240+10=____  .) Say the division sentence.

S: 240+10=24. ) .

T: (Write 240 + 10 = 24. To the right, write 240+10=24 24+2=12
24+2=____ ) Say the division sentence. 240 =20 = 12

S: 24+2=12.

T: (Write 24 +2=12. Below it, write 240+20=___ ) /\
Say 240 + 20 as a division sentence, but divide first by 10 X 2

10 and then by 2 rather than by 20.
S: 240+10+2=12.
T: (Write240+20=12))

Continue the process for the following possible sequence: 690 + 30, 8,600 + 20, 4,800 + 400, and
9,600 + 300.
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Application Problem (4 minutes)

Zoch s not correct. Kg\ﬁeé

The teacher asked her class to draw parallelograms ﬂgma S @ Yet*.an_q"lé The opposﬁe

that are rectangles. Kylie drew Figure 1, and Zach
drew Figure 2. Zach agrees that Kylie has drawn a
parallelogram but says that it is not a rectangle.

Is he correct? Use properties to justify your answer. — I H 0
Note: Today’s Application Problem gives students - —-— - -
another opportunity to verbalize the hierarchical I

nature of the relationships between types of
quadrilaterals.

sides ate equal ’\eanﬁ\s, pacallel, and
cd"\ Y Q_\\S‘lte‘% afe 510"

[ |
¥ 1
Figure 1 Figure 2

Concept Development (34 minutes)

Materials: (T) Quadrilateral hierarchy with kite: color (Template 2) (S) Ruler, set square or square template,

protractor, scissors, quadrilateral hierarchy with kite (Template 1)

Problem 1

a.
b.

o

S v 44 v ©w A

©w

268

Draw a square, and articulate the definition.
Measure and label its angles to explore their relationships.
Measure to explore diagonals of squares.

What shapes have we drawn so far?

Quadrilaterals. > Rhombuses and rectangles. = Trapezoids and parallelograms, but in a rhombus
all sides are the same length.

Can a rectangle ever be a rhombus? Can a rhombus ever be a rectangle? Turn and talk.

Well, a rectangle and a rhombus are both parallelograms. A rectangle must have right angles, but a
rhombus can have angles that are not right angles. - Rhombuses must have four equal sides, but
rectangles might not. = A square is a rhombus and a rectangle at the same time.

Let’s see if we can answer this question by drawing.
Draw a segment 3 inches long on your blank paper, and label the endpoints 4 and B.
(Draw a segment.)

(Demonstrate.) Now, using your set square, draw three-inch segments from both point A and
point B at a 90° angle to AB. Draw both line segments toward the bottom of your paper.

(Draw additional line segments.)
Label the endpoints as C and D. Are AC and BD parallel? How do you know?

| checked with my set square. They are parallel. & They must be parallel because we drew them
both as right angles to the same segment.

Use your straightedge to connect points C and D.

Lesson 19: Draw kites and squares to clarify their attributes, and define kites and Eu REKA
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Measure segment CD. What is its length?

CD is also 3 inches long.

What have we drawn? How do you know?

A square. It has four right angles and four equal sides.

Based on the properties of parallel sides, tell your partner another name

for this shape, and justify your choice.

It is a trapezoid. It has a pair of parallel sides. = | can call this a
parallelogram because there are two sets of parallel sides.

F | _DE
. | .
L
c 3" D

Use your protractor to measure angles C and D. What are their measures?

90°. - All of the angles are 90°.

Since this is a parallelogram with four right angles and two sets of opposite equal sides, what can we

call it?
A rectangle.

Since this is a parallelogram with four equal sides, what
can we call it?

A rhombus.

Let’s return to our question, can a rhombus ever be a
rectangle? Can a rectangle ever be a rhombus? Why
or why not?

Yes. A square is a rhombus and a rectangle at the
same time. = A rectangle can be a rhombus ifitis a
square. = A rhombus can be a rectangle ifitis a
square.

Using what you just drew, list the attributes of a square
with your partner.

A square has four sides that are equal and four right
angles. = A square has opposite sides that are
parallel, four right angles, and sides that are all equal in
length. = A square is a rectangle with four sides that
are equal length. = A square is a rhombus with four
right angles.

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

English language learners and others
may feel overwhelmed distinguishing
terms in this lesson. To support
understanding, point to a picture or
make gestures to clarify the meaning
of parallel, rhombus, attribute, etc.,
each time they are mentioned.
Building additional checks for
understanding into instruction may
also prove helpful, as might recording
student observations of shape
attributes and definitions in a list,
table, or graphic organizer.

Draw the diagonals of the square. Before we measure them, predict whether the diagonals will
bisect each other, and justify your predictions using properties. Turn and talk.

The parallelograms we drew had bisecting diagonals, and this is definitely a parallelogram. | think
the diagonals will bisect. = | think they will bisect each other because a square is a rectangle, and all
the rectangles’ diagonals we measured bisected each other. = We drew rhombuses yesterday, and
all those diagonals bisected each other. A square is a rhombus, so that should be true in a

square, too.

Measure the lengths of the diagonals. Then, to test your prediction, measure the distance from each

corner to the point where they intersect.
(Draw and measure.)

Lesson 19:
squares based on those attributes.
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T:  What did you find?
S:  The diagonals do bisect each other.
Now, use the protractor to measure the angles where the
diagonals intersect.
S:  (Measure the intersecting angles.)
What did you find?
S:  They intersect at right angles. = All the angles are 90°.
- The diagonals are perpendicular to each other.
T: When the diagonals of a quadrilateral bisect each other at a
90° angle, we say the diagonals are perpendicular bisectors.
Problem 2
a. Draw a kite, and articulate the definition.
b. Measure and label its sides and angles to explore their P
relationships. ®
c. Measure to explore diagonals of kites.
T: We have one more quadrilateral to explore. Let’s see if you
can guess the figure if | give you some real-world clues. It
works best outside on windy days, and it is flown with a
string. (Give clues until the figure is named.)
S:  Akite.
T. Sketch a kite.
S:  (Sketch.)
T: Compare your kite to your neighbor’s. How are they alike?
How are they different? Turn and talk.
S:  Mine is narrow, and my partner’s is wider. = Mine is taller, &
and my partner’s is shorter. = They all have four sides. £
T: Let’s draw a kite using our tools. Draw an angle of any
measure with two sides that are the same length but at
least two inches long. Mark the vertex as [ and the
endpoints of the segmentsas K and T.
S: (Draw a kite.)
T: Use your scissors to cut along the rays of your angle.
S:  (Cut along the rays.)
T: Fold your angle in half matching points K and T. (Refer to
the image.) Open it, and mark a point on the fold, and
label it E.
S:  (Fold and label.)
Use your ruler to connect your point to the ends of the other segments. Then, cut out your kite.
S:  (Cut out the kite.)
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T: Measure the two sides that you just drew. What do you notice about the sides? How are they
different from parallelograms?

S:  There are two sets of sides that are equal to each other, but they are next to each other, not across
from each other. = Opposite sides are not equal on mine, but adjacent sides are. = None of these
sides are parallel to each other.

T: Use your protractor to measure the angles of your kite, and record the measurements on your
figure.

S:  (Measure and record the angles of the kite.)
What do you notice? Turn and talk. (Allow students time to share with a partner.)

S:  There are always at least two angles of equal measure.
They are across from each other where the unequal
sides meet. = My kite is also a square. It has two NOTES ON
pairs of equal angles. - KITES:

T: Now, draw the diagonals of the kite. Measure the
length of the diagonals, the segments of the diagonals, If no student produces a concave kite

and the angles where the diagonals intersect. (an arrowhead) through the process of
drawing in the lesson, draw one for

S:  (Draw and measure the diagonals, segments, and N T

angles.) note that although the diagonals do
T:  What can you say about the diagonals of a kite? Turn not intersect within the kite, the same
and talk. relationships hold true. The lines

containing the diagonals intersect at a

S: My diagonals cross outside my kite, but they are still right angle, and only one bisects the

perpendicular. = The diagonals are not the same

; R other. Students who produce such a
length. 9 The dlagonals.meet at 90 angles; they are i e e e el g
perpendicular. = One diagonal bisects the other, but diagonals.
they are not both bisected.

What are the attributes of a kite? Tell your partner.

S:  Akite is a quadrilateral with equal adjacent sides. = It is a quadrilateral with two pairs of adjacent
sides that have equal lengths.
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T: Akite is a quadrilateral that has adjacent sides, or sides next to each other, that are equal. Can a
kite ever be a parallelogram? Can a parallelogram ever be a kite? Why or why not? Turn and talk.

S:  Yes, a parallelogram can be a kite. A square and a rhombus both have all equal sides, so that fits the
definition of a kite. = Squares and rhombuses have sides next to each other that are equal. They
are the only parallelograms that could also be called kites. = Any quadrilateral with all sides equal
would have adjacent sides equal, so a rhombus and a square are kites.

T: (Distribute the Problem Set to students.) Let’s practice drawing more squares and kites and thinking

about their attributes by completing the Problem Set.

S:  (Complete the Problem Set.)

Problem Set

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problem:s.

Student Debrief (10 minutes)

Lesson Objective: Draw kites and squares to clarify
their attributes, and define kites and squares based on
those attributes.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

Any combination of the questions below may be used to
lead the discussion.

= (Allow students to share the myriad of squares
and kites that are produced in Problem 1 of the
Problem Set.) Compare and contrast these
quadrilaterals.

= (Use the figures produced in Problem 1 to
articulate the formal definitions of both squares
and kites. Continue to post the definitions.)

272 Lesson 19:
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Draw kites and squares to clarify their attributes, and define kites and
squares based on those attributes.

A square:
= |s a rhombus with four right angles.

= |s a rectangle with four equal sides.

A kite:

= |s a quadrilateral in which two
consecutive sides have equal length.

= Has two remaining sides of equal length.

EUREKA
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= (Consolidate the lists of attributes students
generated for squares and kites in Problem 3.)
What attributes do all squares share? What
attributes do all kites share? Whenis a
quadrilateral a kite but not a square or rhombus? Thoen ave H %, v cight{mngles!

= When can a quadrilateral also be called a square?
= Respond to the following statements with

true or false. Explain your reasoning. Wobas hee 2 acks of odincad sides tione squal i lah
. They bove oF lased oue seb ot oppeuila mrgles ek

= All squares are quadrilaterals. (True. All T

squares have four sides.) Wiged Bl FREAR ol
= All quadrilaterals are squares. (False. Not all e & -l I

guadrilaterals have equal side lengths.) S R e
= Al rhombuses are squares. (False. All o S

rhombuses must have four equal sides, but Sk Wi W A 4 :-‘ées ot equal

T osd M o avales,
the angles do not have to be 90°.) i ol SR
. \Wihan cana trapenoid als b ealied 3 kae?

= All squares are rhombuses. (True. The B e SR et e

defining attribute of a rhombus is that its e T

Lisk thio properties sharsd By all af the squares that you worked with today.

Squaves kvt M mides et are equalin lemghh

O ppesibe. widas ane porlleh,

The diagensle are perpedionlan loizmetons

L5t the gimperties shared by all of the kites that pauwarked with todap.

Wikes have Y sides.

ides,

four sides must be equal in length. Squares
also have four sides of equal length.)

All rectangles are squares. (False.
Rectangles do not have to have four sides of
equal length.)

All squares are rectangles. (True. The defining attribute of a rectangle is that it must have four
right angles. All squares have four right angles.)

All squares are parallelograms. (True. All parallelograms have two sets of parallel sides.

All squares have two sets of parallel sides.)

All parallelograms are squares. (False. Squares must have four right angles and four equal
sides. If a shape has four right angles, it will also have two sets of parallel sides. Parallelograms
only need to have two sets of parallel sides.)

All kites are quadrilaterals. (True. All kites are closed, four-sided figures.)

All quadrilaterals are kites. (False. There are many four-sided shapes that do not have two sets
of equal adjacent sides.)

All kites are squares. (False. Squares must have 4 equal sides, but kites only need to have
2 pairs of equal sides.)

All squares are kites. (True. Squares have 2 pairs of equal sides.)

= (Finish the construction of the hierarchy diagram. (See Templates 1 and 2 at the end of this lesson.)
Students might draw or glue examples of squares and kites or list attributes within the diagram.
Encourage students to explain their placement of the figures in the hierarchy.)

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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A Number Correct:
Multiply by Multiples of 10 and 100

1. 2x10= 23. 33x20=

2. 12x10= 24. 33x200=

3. 12 x 100 = 25. 24x10=

4. 4x10= 26. 24 x20=

5. 34x10= 27. 24 x 100 =

6. 34 x100 = 28. 24 x200 =

7. 7x10= 29. 23x30=

8. 27x10= 30. 23 x300 =

9, 27 x100 = 31. 71x2=

10. 3x10= 32. 71x20=

11. 3x2= 33, 14 x 2=

12. 3x20= 34. 14x3 =

13. 13 x10= 35. 14x30=

14. 13x2= 36. 14 x 300 =

15. 13x20= 37. 82x20=

16. 13 x 100 = 38. 15 x 300 =

17. 13 x 200 = 39. 71 x 600 =

18. 2x4= 40. 18 x40 =

19. 22 x4 = 41. 75 %30 =

20. 22 x40 = 42. 84 x 300 =

21. 22 x400 = 43. 87 x60 =

22. 33x2= 44, 79 x 800 =
274 Lesson 19: Draw kites and squares to clarify their attributes, and define kites and EUREKA
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B Number Correct:
Improvement:

Multiply by Multiples of 10 and 100

1. 3x10= 23. 44 x 20 =

2. 13x10= 24, 44 x 200 =

3. 13x100= 25. 42 x 10 =

4, 5x10= 26. 42 x 20 =

5. 35x10= 27. 42 x 100 =

6. 35x100= 28. 42 x 200 =

7. 8x10= 29. 32x30=

8. 28x10= 30. 32x300=

9. 28 x 100 = 31. 81x2=

10. 4x10= 32. 81x20=

11. 4x2= 33. 13x3 =

12. 4x20= 34. 13 x4 =

13. 14x10= 35. 13x40=

14. 14x2 = 36. 13 x400 =

15. 14 x20= 37. 72x30=

16. 14 x 100 = 38. 15x 300 =

17. 14 x 200 = 39. 81 x 600 =

18. 2x3= 40. 16 x40 =

19. 22x3= 41. 65 x30 =

20. 22x30= 42. 48 x 300 =

21, 22 x300 = 43. 89 x60=

22, 44 x 2 = 44, 76 x 800 =
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Name

1.

2.

276

Date

Lesson 19 Problem Set

Draw the figures in each box with the attributes listed. If your figure has more than one name, write it in
the box.

a.

Rhombus with 2 right angles b. Kite with all sides equal

(oN

Kite with 4 right angles

d. Kite with 2 pairs of adjacent sides equal
(The pairs are not equal to each other.)

Use the figures you drew to complete the tasks below.

a.

b.

Measure the angles of the figures with your protractor, and record the measurements on the

figures.

Use a marker or crayon to circle pairs of angles that are equal in measure, inside each figure. Use a

different color for each pair.

Lesson 19: Draw kites and squares to clarify their attributes, and define kites and
squares based on those attributes.
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3. a. Listthe properties shared by all of the squares that you worked with today.

b. List the properties shared by all of the kites that you worked with today.

c.  When can arhombus also be called a square?

d. When can a kite also be called a square?

e. When can a trapezoid also be called a kite?
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Name Date

1. List the property that must be present to call a rectangle a square.

2. Excluding rhombuses and squares, explain the difference between parallelograms and kites.
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Name Date

1. a. Draw a kite that is not a parallelogram on the grid paper.

b. List all the properties of a kite.

¢.  When can a parallelogram also be a kite?

2. If rectangles must have right angles, explain how a rhombus could also be called a rectangle.

3. Draw arhombus that is also a rectangle on the grid
paper.
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4. Kirkland says that figure EFGH below is a quadrilateral because it has four points in the same plane and
four segments with no three endpoints collinear. Explain his error.

F
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Trapezoids

Parallelograms

e

Quadrilaterals

guadrilateral hierarchy with kite
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Trapezoids

Parallelograms

Quadrilaterals

quadrilateral hierarchy with kite: color
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Lesson 20

Objective: Classify two-dimensional figures in a hierarchy based on
properties.

Suggested Lesson Structure

B Fluency Practice (10 minutes)

I Application Problem (7 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Divide by Multiples of 10 and 100 (4 minutes)

= Find the Volume (6 minutes)
Divide by Multiples of 10 and 100 (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Module 2.

T: (Write930+10=___ .) Say the competed division 930+ 10 = 93 93:3=31
sentence.

S: 930+10=93. 930+30=31

T: (Write930+10= . To the right, write 93 + 3 = .
(Say the complete Mm sentencg. — /\

S: 93+3=31. 10 x 3
(Write 93 + 3 =31. Below it, write930+30=___ )

Say 930 + 30 as a division sentence, but divide first by
10 and then by 3.

S: 930+10+3=31.
T: (Write930+30=31.)
Continue the process for the following possible sequence: 420 + 20, 4,800 + 40, 8,400 + 400, and 6,900 + 300.
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Find the Volume (6 minutes)

Materials: (S) Personal white board NOTES ON
MULTIPLE MEANS
Note: This fluency activity reviews Topic B. OF ACTION AND
T: Say the formula for finding the volume of a rectangular EXPRESSION:
prism. Some students may benefit from
S:  Length times width times height. building the composite three-

dimensional figures for the Find the
Volume fluency activity. Consider
offering cubic units, and then, have
them reanalyze the drawing after
having built the figure.

Visualize a line that breaks the figure into two
rectangular prisms.

3 cm

T: Find the volume of the composite figure by adding the volumes of

each rectangular prism. | J.
S: (Write3cmx1cmx1cm=3cubiccm,4cmx1cmx1cm = / 2 4cm
4 cubic cm, and 3 cubic cm + 4 cubic cm = 7 cubic cm.) |- 3em
Continue the process for the composite figure to the right. =
5cm em

Application Problem (7 minutes)

Nita buys a rug that is 10% feet x 12% feet. What is the area of the rug? Show your thinking with an area

model and a multiplication sentence.

Tl )
10 %« 12+

\2 | 120 1| 129 20 D)+ (10x£)+ (rx12)r (res)
= |0+ 5+ 9 +%&

| 21 &

- 4+

The area ot the g 15 1344 £

s T3 5%
" o%

o
-

Note: Today’s Application Problem reviews areas of regions with fractional sides from earlier in this module.
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Concept Development (33 minutes)

Materials: (T) Quadrilateral hierarchy with kite: color (Lesson 19 Template 2), image of a trapezoid that is

Part 1

not a parallelogram (S) Personal white board, shape name cards (Template 1, 1 per pair of
students), shapes for sorting (Template 2, 1 per pair of students), protractor, ruler, set square,
quadrilateral hierarchy with kite (Lesson 19 Template 1, 1 per pair of students), scissors, glue

Justify responses to true or false statements about
guadrilaterals based on properties.

. . NOTES ON
a. Trapezoids are always quadrilaterals.
MULTIPLE MEANS
b. Quadrilaterals are always trapezoids. OF REPRESENTATION:
T: (Project Sentence (a) on the board.) Talk to your Depending on the English pmf'c'en,cy
. level of English language learners, it
partner about whether the statement is true or false. .
) . ) might be helpful to demonstrate how
Justify your answer using properties of the shapes. o ST 78 TS 6 e o (e

S:  This is true because all trapezoids have the properties statements, give extra response time,
of quadrilaterals. They just have an extra property; or provide sentence frames or starters,
they have at least one set of parallel sides. = Look at such as the following:
this trapezoid | drew. It has four segments in the same * The statement is true or false
plane that only intersect at their endpoints. You because ...
cannot draw a trapezoid without these properties of = | disagree because ...
qguadrilaterals. It is true that trapezoids are always
quadrilaterals.

T: (Project Sentence (b) on the board.) What about this statement? Trapezoids are always
qguadrilaterals. Are quadrilaterals always trapezoids? Why or why not? Turn and talk.

S:  This is not true. There are lots of quadrilaterals that do not have any parallel sides. 2 If a
guadrilateral does not have parallel sides, it cannot be a trapezoid. This statement is false.

T:  (Write on the board: are always . Give pairs of students one copy of the
shape name cards.) Write this sentence frame on your personal white boards, and turn all your
cards facedown on your table.

S:  (Write the sentence frame.)

T: Each partner should choose a shape name card and place it in one of the blanks in the sentence
frame. Work together to decide whether your statement is true or false, and use the properties of
the figures to justify your answer. Then, switch the cards in the frame, and repeat the sequence.
Finally, put the cards back on the table facedown. (Allow students time to work.)

EUREKA Lesson 20: Classify two-dimensional figures in a hierarchy based on properties. 285

MATH

©2018 Great Minds ®. eureka-math.org



A STORY OF UNITS Lesson 20 m

Part 2
Classify two-dimensional figures in a hierarchy using tools to confirm properties.
T: (Project an image of a trapezoid that is not a parallelogram and the quadrilateral hierarchy with kite:
color (Lesson 19 - Template 2) for students to see.) What does this shape look like?
S: Quadrilateral. = A trapezoid.

How could | use my tools to be sure of these classifications? What properties would | need to
confirm in order to classify this shape as a trapezoid? Turn and talk.

S: Itis two-dimensional, and it has four sides, so we know it is a quadrilateral. = I can seeitisa
quadrilateral, but to be sure it is a trapezoid, | could use my set square to check if it has at least one
pair of parallel sides.

T: 1 will confirm for you that this figure does have four segments in the same plane, and they only
intersect at their endpoints. None of the endpoints are collinear, and it has one pair of parallel sides.
With that information, could | place this figure inside the quadrilateral on the hierarchy diagram?
Why or why not?

S:  Yes. ltis a quadrilateral.

(Place the figure on the diagram inside the quadrilateral only.) Could I place it inside the trapezoid
on the hierarchy diagram? Why or why not?

Yes, it can go there because it has one set of parallel sides.
Can | place it inside the parallelogram on the hierarchy? Why or why not?
No. It does not have two sets of parallel sides, so it cannot go inside the parallelogram.

A 4

This figure is inside the quadrilateral ring and the trapezoid ring. What does that mean for its
properties?

v

It has all the properties of a quadrilateral and all the properties of a trapezoid.

T: (Give a copy of quadirlateral hierarchy with kite (Lesson 19 — Template 1) and one shapes for sorting
sheet to each pair of students.) Work with your partner to classify the shapes on your sheet. Use
your tools to confirm their properties. Then, cut out the shapes, and glue them on the hierarchy
diagram. Be prepared to defend their placements.

S: (Work.)

Circulate and ask questions of students as they confirm properties and sort. Encourage students to verbalize
that attributes belonging to a category of figures also belong to all subcategories of the figure. The following
sentence frame might be used: Because a is a , it must have

(For example: Because a rhombus is a trapezoid, it must have at least one set of parallel sides.)

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For
some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students should solve these problems using the
RDW approach used for Application Problems.
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Student Debrief (10 minutes)

Lesson Objective: Classify two-dimensional figuresin a

hierarchy based on properties.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers
with a partner before going over answers as a class.
Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the

lesson.

Any combination of the questions below may be used to
lead the discussion.

(The false statements in Problem 1 may be
corrected in many ways. Allow students the
opportunity to share approaches.)

(Students might be challenged to draw counter-
examples for false statements in Problem 1.)

(Ask students to draw other quadrilaterals with
the same attributes as those in Problem 2.) What
is the most specific name for the shape? What is
the least specific name?

(Review the formal definitions of all the
guadrilaterals from the topic. Compare them
with a view toward noticing the hierarchical
nature. For example, a rhombusis a
parallelogram with four equal sides. Point out
that because a rhombus is a parallelogram, it has
all the attributes of a parallelogram and four
equal sides.)

As the most specific quadrilateral that we have
explored, can a square can be correctly classified
as any of the quadrilaterals on the hierarchy?
(Making a list of all of a square’s attributes using
sides, angles, and diagonals, can help drive home
the understanding of the hierarchy.)

Lesson 20:

Name . JaAE (Y Date

1. True—False. If the statement is false, rewtite it to make it true.

[ Ali trapezoids are quadrilaterals,

b. Al parallelograms are hombuses.

Some pacallelograms are rhombuses.

e All squares are trapezoids.

d. All rectangles are squares.

A\ SgUares gre rectmagles

& Rectangles are always paralielograms.

. Al parallelograms are traperoids.

g Al thombuses are rectangles.

Somg.  Fhembutes are

rectipgles.

h.  Kites are never rhombuses

Fhombuses,

Ki4as are sometimes
i Allsquares are kites,
[T Allkites are squares
Seme  kives are squares.

k. Allthombuses are squares.

Al Squares gre

2. Fillin the blanks.

What other names does this figure have?

Gurad i loteral

s a rectangle. Find the meastrements isted befow.
Zk inches

Line RC

cr=_1\ inches

11 inches
ZE, BB »
ZERM=__ D o

cerr=__ Qg ¢

2 inches

What other names does this figure have?

Queodrilatesal
Tropezeid
Pour. k\\c.\nsm—m

. PARLIsa parsllelogram. Find the measurements listed below.
Linedt=_\G inehes
unepr=_|4 inches
cARL=__]D
2pAR=_108 *

ZRLP = 8% s

What other narmes does this figure have?
Quodi \akerald
Tropezoid

EUREKA
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

288 Lesson 20: Classify two-dimensional figures in a hierarchy based on properties. EUREKA

MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS Lesson 20 Problem Set m

Name Date

1. True or false. If the statement is false, rewrite it to make it true.

T F
a. All trapezoids are quadrilaterals.
b. All parallelograms are rhombuses.
c. All squares are trapezoids.
d. Allrectangles are squares.
e. Rectangles are always parallelograms.
f.  All parallelograms are trapezoids.
g. Allrhombuses are rectangles.
h. Kites are never rhombuses.
i. Allsquares are kites.
j. All kites are squares.
k. Allrhombuses are squares.
Eu REKA Lesson 20: Classify two-dimensional figures in a hierarchy based on properties. 289
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2. Fill in the blanks.

B
a. ABCD is atrapezoid. Find the measurements listed below. ‘
LA = °
2D = °
<O C
What other names does this figure have? 4
D
b. RECT is arectangle. Find the measurements listed below.
Line TE =
Line RC = E C
Line CT =
11 inches
LERM = °
3 inches
£CTR = °
35°
What other names does this figure have? R T
c. PARLis a parallelogram. Find the measurements listed below.
Line AL =
A R
Line PR = 9c¢
ZARL = ° L
£PAR = °
ZRLP = °
What other names does this figure have? 50°
p L
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Name Date

Use your tools to draw a square in the space below. Then, fill in the blanks with an attribute. There is more
than one answer to some of these.

a. Because asquare is a kite, it must have

b. Because a square is a rhombus, it must have

c. Because asquare is a rectangle, it must have

d. Because a square is a parallelogram, it must have

e. Because asquare is a trapezoid, it must have

f.  Because a square is a quadrilateral, it must have
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Name Date

1. Follow the flow chart, and put the name of the figure in the boxes.

YES 4 right YES 4 sides of YES
Quadrilateral angles equal length
NO
NO
2 sets of YES YES
opposite 4 sides of
angles the equal length
same size
NO
NO
at Ie?ast 1 NO 2 pairs of equal YES
pair of sides that are
parallel sides adjacent
YES
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A STORY OF UNITS Lesson 20 Homework m

2. SQRE is a square with an area of 49 cm?, and RM=4.95 cm. Find the measurements using what you
know about the properties of squares.

a. RS-= cm
b. QF-= cm
c. Perimeter = cm
d. m<QRE = °
e. M4RMQ = °
Eu REKA Lesson 20: Classify two-dimensional figures in a hierarchy based on properties. 293
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Quadrilaterals Trapezoids

Parallelograms Rectangles

Rhombuses Kites

Squares Polygons

shape name cards
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A STORY OF UNITS Lesson 21 m

Lesson 21

Objective: Draw and identify varied two-dimensional figures from given
attributes.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (38 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Divide by Multiples of 10 and 100 (8 minutes)

= Find the Volume (4 minutes)
Sprint: Divide by Multiples of 10 and 100 (8 minutes)
Materials: (S) Divide by Multiples of 10 and 100 Sprint

Note: This fluency activity reviews Module 2.

Find the Volume (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Topic B.

T: Say the formula for finding the volume of a rectangular 4 cm
prism. :
Becm !
S:  Length times width times height. i —om
(Project a figure as shown to the right.) Visualize a line that e e
breaks the figure into two rectangular prisms. - 10om 2 cm
T: Find the volume of the composite figure by adding the . et
volumes of each rectangular prism. 2cm | '
S:  (Write 6cm x 3 cm x 2 cm = 36 cubic cm. 1|4 cm .
7 cm x 2 cm x 2 cm = 28 cubic cm. :/ - £ om
36 cubic cm + 28 cubic cm = 64 cubic cm.) - .
Allow early finishers to continue on to the next figure. .
10cm 2 cm
Eu REKA Lesson 21: Draw and identify varied two-dimensional figures from given 297
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Concept Development (38 minutes)

Materials: (S) Task cards, 6 for each pair of students (Templates 1-4), ruler, set square, protractor, Problem
Set (or blank paper)

Note: The drawing tasks in the Concept Development are time-consuming. In order to give students ample
time, no Application Problem is included in today’s lesson.

Note: Today’s Concept Development asks students to apply the nested relationships among quadrilaterals
that have been explored throughout this topic. It should be conducted following a protocol similar to that of
a problem-solving lesson involving word problems. Allow students to wrestle with the drawing tasks and then
share the work during the Student Debrief. Allow students to redraw, as necessary, after the Student Debrief

discussion. Task cards (24 per set) should be copied in sufficient quantity that pairs of students can share six

cards.

T: (Project on the board: Draw a quadrilateral that has two pairs of equal sides. Tell as many names as
you can for this shape. Circle the most specific name.) What shape could you draw to satisfy the
attributes of this task? Turn and talk. Then, draw your shape.

S: Il could draw a parallelogram. It has two pairs of equal sides. = A rectangle would work because it
has two pairs of equal sides. = It says “two pairs of equal sides.” | would draw a square. It has two
sets of equal sides. The two sets also happen to be equal to each other. = A rhombus would work,
too, because it is like a square. It has two sets of equal sides. = | could draw a kite. It has two pairs
of equal sides. The sides that are equal are just next to each other rather than across from each
other.

T: Compare your shape with your neighbor’s. Did we all
draw the same shape? Is there only one shape that NOTES ON
would be correct for this task? MULTIPLE MEANS

S:  (Share work with partner.) OF ENGAGEMENT:

This is the shape | drew. (Project a rectangle.) The task cards for today’s lesson are
Name this shape. numbered from simplest to most

S: Rectangle. > Parallelogram. - Quadrilateral. aniglfests (DRt et dem b7
S Polygon S Trapezoid assigning tasks based on student need.

T: (Record student responses.) Which of the names we
listed is the most specific?

S:  Rectangle. NOTES ON

. . MULTIPLE MEANS
(Circle rectangle on the board.) Is there a quadrilateral e
that we should not construct for this task? Why not? ’

S:  Atrapezoid that is not a parallelogram because it Z:elzf:'03:2Lzz:)eizvl\;e:anns;:fjeagjan
would not have two pairs of equal sides. = An intgerestinqg extension. Students can
isosceles trapezoid would not work for this task e i CTEaS of. ST e
because there would only be one set of equal sides. lengths on angle size, and vice versa,

with online tools like Interactive
Quadrilaterals at:
http://www.mathsisfun.com/geometry
/quadrilaterals-interactive.html.

298 Lesson 21: Draw and identify varied two-dimensional figures from given EUREKA
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A STORY OF UNITS

T: Pull six task cards from the envelope on your
table. Record the number of the task and a brief
summary of the task in the boxes on your
Problem Set. Follow the directions on the cards
to draw the shapes in the boxes.

S: (Work.)

The Problem Set serves as a recording sheet for the
drawings in the lesson. Time should be given for students
to share their approaches to constructing the figures on
the task cards.

Student Debrief (10 minutes)

Lesson Objective: Draw and identify varied two-
dimensional figures from given attributes.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

=  Find someone who completed two of the same
tasks you did. Compare the shapes that you
drew. Must they be the same shape to correctly
follow the directions on the card? Why or why
not?

= Which tasks produced quadrilaterals with the
same specific name on everyone’s Problem Set?
Which tasks produced the most varied
quadrilaterals?

= Choose three of your quadrilaterals, and paste
them in the correct part of the hierarchy diagram.
Explain why they belong there.

= Explain to your partner how you corrected John's
error in Problem 2.

Lesson 21:
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A STORY OF UNITS Lesson 21 m

=  What part of a kite’s definition did Jack not understand in Problem 3? How did you correct his
thinking?
=  How do all the shapes that were drawn today fit the definition of a quadrilateral?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

300 Lesson 21: Draw and identify varied two-dimensional figures from given EUREKA
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A STORY OF UNITS Lesson 21 Sprint m

A Number Correct:

Divide by Multiples of 10 and 100
1. 30+10= 23. 480+ 4 =
2. 430+10= 24. 480 +40 =
3. 4,300+ 10= 25. 6,300+ 3 =
4. 4,300 + 100 = 26. 6,300 +30 =
5. 43,000 + 100 = 27. 6,300 + 300 =
6. 50+10= 28. 8,400 +2 =
7. 850+10= 29. 8,400 +20 =
8. 8,500+ 10 = 30. 8,400 + 200 =
9. 8,500 + 100 = 31. 96,000 + 3 =
10. 85,000 + 100 = 32. 96,000 + 300 =
11. 600 + 10 = 33. 96,000 +30 =
12. 60+3= 34. 900 +30=
13. 600 + 30 = 35. 1,200+ 30 =
14. 4,000 + 100 = 36. 1,290+ 30 =
15. 40+2= 37. 1,800 + 300 =
16. 4,000 + 200 = 38. 8,000 + 200 =
17. 240 +10= 39. 12,000 + 200 =
18. 24+2= 40. 12,800 + 200 =
19. 240+ 20 = 41. 2,240+ 70 =
20. 3,600 + 100 = 42. 18,400 + 800 =
21. 36+3= 43. 21,600 +90 =
22. 3,600 + 300 = 44, 25,200 + 600 =

Eu REKA Lesson 21: Draw and identify varied two-dimensional figures from given 301
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A STORY OF UNITS Lesson 21 Sprint m

B Number Correct:
Improvement:

Divide by Multiples of 10 and 100

1. 20+10= 23. 840 +4 =

2. 420+10 = 24. 840 +40 =

3. 4,200+ 10= 25. 3,600 +3 =

4. 4,200 + 100 = 26. 3,600+ 30 =

5. 42,000 + 100 = 27. 3,600 + 300 =

6. 40+10= 28. 4,800 +2=

7. 840+ 10= 29. 4,800+ 20=

8. 8,400+ 10 = 30. 4,800 + 200 =

9, 8,400 + 100 = 31. 69,000 + 3 =

10. 84,000 + 100 = 32. 69,000 + 300 =

11. 900+ 10= 33. 69,000 + 30 =

12. 90+3= 34. 800 +40=

13. 900 +30= 35. 1,200 + 40 =

14. 6,000 + 100 = 36. 1,280+ 40 =

15. 60+2= 37. 1,600 + 400 =

16. 6,000 + 200 = 38. 8,000 + 200 =

17. 240+10= 39. 14,000 + 200 =

18. 24+2= 40. 14,600 + 200 =

19. 240+ 20 = 41. 2,560+ 80 =

20. 6,300 + 100 = 42. 16,100 + 700 =

21. 63+3= 43. 14,400 + 60 =

22. 6,300 +300 = 44, 37,800 + 900 =
302 Lesson 21: Draw and identify varied two-dimensional figures from given Eu REKA
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Name Date

1. Write the number on your task card and a summary of the task in the blank. Then, draw the figure in the
box. Label your figure with as many names as you can. Circle the most specific name.

Task #__ : Task #__ :
Task#___: Task #___:
Task# Task#___:
Eu REKA Lesson 21: Draw and identify varied two-dimensional figures from given 303
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A STORY OF UNITS Lesson 21 Problem Set m

2. John says that because rhombuses do not have perpendicular sides, they cannot be rectangles. Explain
his error in thinking.

3. Jack says that because kites do not have parallel sides, a square is not a kite. Explain his error in thinking.

304 Lesson 21: Draw and identify varied two-dimensional figures from given Eu REKA
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Name Date

1. Use the word bank to fill in the blanks. trapezoids parallelograms

All are , but not all are
2. Use the word bank to fill in the blanks. kites rhombuses
All are , but not all are
Eu REKA Lesson 21: Draw and identify varied two-dimensional figures from given 305
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Name Date

1. Answer the questions by checking the box. Sometimes Always

a. Isasquare arectangle?

b. Isarectangle a kite?

c. Isarectangle a parallelogram?

d. Isasquare atrapezoid?

o

Is a parallelogram a trapezoid?

bl

Is a trapezoid a parallelogram?

g. Isakite a parallelogram?

h. For each statement that you answered with sometimes, draw and label an example that justifies
your answer.

2. Use what you know about quadrilaterals to answer each question below.

a. Explain when a trapezoid is not a parallelogram. Sketch an example.

b. Explain when a kite is not a parallelogram. Sketch an example.

306 Lesson 21: Draw and identify varied two-dimensional figures from given EUREKA
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A STORY OF UNITS
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A STORY OF UNITS
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A STORY OF UNITS
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A STORY OF UNITS
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A STORY OF UNITS End-of-Module Assessment Task m

Name Date

1 3. —
1. Use your ruler to draw a rectangle that measures 45 by ZZ inches, and find its area.

2. Heather has a rectangular yard. She measures it and finds out it is 24% feet long by 12% feet wide.

a. She wants to know how many square feet of sod she will need to completely cover the yard.
Draw the yard, and label the measurements.

b. How much sod will Heather need to cover the yard?

c. If each square foot of sod costs 65 cents, how much will she have to pay to cover her yard?

EUREKA Module 5: Addition and Multiplication with Volume and Area 311
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A STORY OF UNITS End-of-Module Assessment Task m

3. Arectangular container that has a length of 30 cm, a width of 20 cm, and a height of 24 cm is filled with
water to a depth of 15 cm. When an additional 6.5 liters of water are poured into the container, some
water overflows. How many liters of water overflow the container? Use words, pictures, and numbers
to explain your answer. (Remember: 1 cm3=1mL.)

. 1. 1. . . . . .
4. Jimsaysthata Zzlnch by 3Z inch rectangle has a section that is 2 inches x 3 inches and a section that is

1. 1. . 1. .
3 inch x " inch. That means the total area is just the sum of these two smaller areas, or 65 in2. Why is

Jim incorrect? Use an area model to explain your thinking. Then, give the correct area of the rectangle.

5. Miguel and Jacqui built towers out of craft sticks. Miguel’s tower had a 4-inch square base. Jacqui’s
tower had a 6-inch square base. If Miguel’s tower had a volume of 128 cubic inches and Jacqui’s had a
volume of 288 cubic inches, whose tower was taller? Explain your reasoning.

312 Module 5: Addition and Multiplication with Volume and Area EUREKA
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A STORY OF UNITS End-of-Module Assessment Task m

6. Read the statements. Circle True or False. Explain your choice for each using words and/or pictures.

a. All parallelograms are quadrilaterals. True False
b. All squares are rhombuses. True False
c. Squares are rhombuses but not rectangles. True False
d. The opposite angles in a parallelogram have the same measure. True False
e. Because the angles in a rectangle are 90°, it is not a parallelogram. True False

f.  The sum of the angle measures of any trapezoid is greater than the sum of the angle measures of

any parallelogram. True False
g. The following figure is a parallelogram. True False
(150

\60°
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End-of-Module Assessment Task m

End-of-Module Assessment Task Topics A-D
Standards Addressed

fractions.

Apply and extend previous understandings of multiplication and division to multiply and divide

Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.

]

Find the area of a rectangle with fractional side lengths by tiling it with unit squares of
the appropriate unit fraction side lengths, and show that the area is the same as
would be found by multiplying the side lengths. Multiply fractional side lengths to
find areas of rectangles, and represent fraction products as rectangular areas.

Solve real world problems involving multiplication of fractions and mixed numbers, e.g.,
by using visual fraction models or equations to represent the problem.

Geometric measurement: understand concepts of volume and relate volume to multiplication and to

addition.
m  Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.

o A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of
volume, and can be used to measure volume.

o A solid figure which can be packed without gaps or overlaps using n unit cubes is said
to have a volume of n cubic units.

m  Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and
improvised units.

m  Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.

o Find the volume of a right rectangular prism with whole-number side lengths by
packing it with unit cubes, and show that the volume is the same as would be found
by multiplying the edge lengths, equivalently by multiplying the height by the area of
the base. Represent threefold whole-number products as volumes, e.g., to represent
the associative property of multiplication.

o Apply the formulas V=1/xw x h and V = b x h for rectangular prisms to find volumes
of right rectangular prisms with whole-number edge lengths in the context of solving
real world and mathematical problems.

o Recognize volume as additive. Find volumes of solid figures composed of two non-
overlapping right rectangular prisms by adding the volumes of the non-overlapping
parts, applying this technique to solve real world problems.

314 Module 5: Addition and Multiplication with Volume and Area EUREKA
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A STORY OF UNITS End-of-Module Assessment Task m

Classify two-dimensional figures into categories based on their properties.

] Understand that attributes belonging to a category of two-dimensional figures also belong
to all subcategories of that category. For example, all rectangles have four right angles
and squares are rectangles, so all squares have four right angles.

] Classify two-dimensional figures in a hierarchy based on properties.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for students is to achieve Step 4 mastery. These steps
are meant to help teachers and students identify and celebrate what the students CAN do now and what they
need to work on next.

EUREKA Module 5: Addition and Multiplication with Volume and Area 315
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End-of-Module Assessment Task m

A Progression Toward Mastery

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some | Evidence of some | Evidence of solid
reasoning without | reasoning without | reasoning with a reasoning with a
a correct answer. a correct answer. correct answer or correct answer.
evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)

1 The student is unable The student draws one | The student accurately | The student correctly
to draw the rectangle dimension accurately draws both dimensions | does the following:
and unable to find the but is unable to find of the rectangle but = Draws the rectangle.
area. the area. makes a calculation = Calculates the area

error when finding the 3
area. as 125 in2,

2 The student is unable The student does one The student is able to The student correctly
to draw the yard, of the following: correctly perform two does the following:
calculate the area using | « Draws and labels the of the following actions | = praws the yard and
appropriate units, or yard. in any combination: labels correctly with
calculate the cost of = Calculates the area = Draws and labels the the length as 24> ft
the sod. ] ard. ) 2

of the yard with or Yy and the width as
without the correct = Calculates the area 1244,
units (square feet). of the yard with the 5
= Finds the cost of the correct units (square | * Calculates the area
sod. feet). of the yard using
= Finds the cost of the appropriate units as
6
sod. 313 m ft2 or
3132 f,
= Finds the cost of the
sod to be $203.84.

3 The student is unable The student finds the The student makes a The student finds the
to find the volume of volume of the water calculation error in volume of the water
the water that has that has overflowed finding the volume of that has overflowed to
overflowed and is but is unable to explain | the water that has be 1.1 L and uses
unable to explain the the reasoning used. overflowed but is able words, numbers, and
reasoning used. to clearly explain the pictures to clearly

reasoning used. explain the reasoning
used.
316 Module 5: Addition and Multiplication with Volume and Area EUREKA
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End-of-Module Assessment Task m

A Progression Toward Mastery

4

The student is not able
to draw an area model,
provide an explanation
of Jim’s error, or give
the correct area.

The student does one
of the following:

= Accurately partitions
the area model in
both dimensions.

= Provides a clear
explanation of Jim’s
error.

= Calculates the
correct area of the
rectangle.

The student does two
of the following:

= Accurately partitions
the area model in
both dimensions.

= Provides a clear
explanation of Jim’s
error.

= Calculates the
correct area of the
rectangle.

The student does the
following:

= Accurately partitions
the area model in
both dimensions.

= Provides a clear
explanation of Jim’s
error.

= (Calculates the
correct area of the
rectangle as

1,
8=in2.
8

The student is neither
able to find the heights
of the towers nor able
to answer which tower
is taller.

The student makes an
attempt to calculate
the towers’ heights but
makes errors in both
calculations.
Explanation of the
reasoning used is
unclear.

The student calculates
the heights of the
towers but makes a
calculation error that
causes an error in the
determination of the
taller tower. However,
the explanation of the
reasoning used is clear.

The student does the
following:

= Accurately calculates
the heights of both
towers (8 inches).

= Explains clearly that
the towers are equal
in height.

The student provides a
combination of at least
three correct true or
false responses and/or
explanations.

The student provides a
combination of at least
six correct true or false
responses and/or
explanations.

The student provides a
combination of at least
seven correct true or
false responses and/or
explanations.

The student provides
seven correct true or
false responses and
clear explanations for
all seven items.

a. True
b.  True
c. False
d. True
e. False
f.  False
g. False
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A STORY OF UNITS End-of-Module Assessment Task m

Name _:S—g@_‘(} Date

1 3. g
1. Use your ruler to draw a rectangle that measures 4z by 2 Imches, and find its area.

2. Heather has a rectangular yard. She measures it and finds out it is 24%feet long by 12% feet wide.

a. She wants to know how many square feet of sod she will need to completely cover the yard.

Draw the yard, and label the measurements. \ 5 3
64 2336 —213%

3. & 5 Y. b LY 5
r 25 & 52(, 1 ‘5-1‘5“’
I ¥*2560  Me___ —p—
2‘1 2 G-\- )l 3 G _'l -5
b. How much sodwillzfiatherneedtoccge\rthevard?s _E—_ "'_\g'
.
2% 2T = Foais 2k B L g e i 3

She\l need 213 2842 6€ sod Yo coven ke Yaadd
c. [If each square foot of sod costs 65 cents, how much will she have to pay o cover her yard?
3 313.6
B35 = 313k X .Lb5 Heatfer wll have Yo
15 680 ?oasfl 203,34 o covar

Y128'ko
W \\M%u.&
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A STORY OF UNITS End-of-Module Assessment Task m

3. Arectangular container that has a length of 30 cm, a width of 20 cm, and a height of 24 c¢m is filled with
water to a depth of 15 cm. When an additional 6.5 liters of water is poured into the container, some
water overflows. How many liters of water overflow the container? Use words, pictures, and numbers to

explain your answer. {(Remember 1 cm® =1 mL.)

DO X 20x A4 = 720 x20 = 4,400
Volume of e contoinest = 14, 4oOem

ra—

e JOX A0 X 15 = YBO x 20 = q,000
Volume of weter %000 cm?

24 evn

o
2 \4,400 - @ ocO = 5,400
0 en Room 1ef+ in The contines = 5M00cm o¢ SM L

.5 L-5M4L= L.\ L ;‘;‘ﬁﬁ"’;f‘{ﬁﬂg“:iﬁ

4. lJim saysthata zéinch by 3& inch rectangle has a section that is 2 inches x 3 inches and a section that is

. 1. L. 1, '
é inch x " inches. That means the total area is just the sum of these two smaller areas, or GE in’. Why is

Jim incorrect? Use an area model to explain your thinking. Then, give the correct area of the rectangle.

1 21 %
2 . = ln ocder Yo &nd the

o oseo., &\ Sechions
2 b 2l ikl of ¥he areo wm

o wust be calew\oted
_t o Lﬂ . f_.l.; - Gund O—C\de N
2 Jimé b L% 6?"-3_4\15,-%']53'-83
|

neorrect Mode\ Cortect Model The agea of the nc'\w\ale
‘15 3 -\“2.

5. Miguel and Jacqui built towers out of craft sticks. Miguel’s tower had a 4—in-c‘:€ square base. Jacqui’s
tower had a 6-inch square base. If Miguel’s tower had a volume of 128 cubic inches and Jacqui’s had a

volume of 288 cubic inches, whose tower was taller? Explain your reasoning.
PBoth Yowers

=128 ’m?‘ V= 298> have Yhe Some
\"\L'\SA‘\' ok Bin.

K¢ ? ? W .
\b)__%-la.‘ﬁ , /. 3 | dvvided e

S “12.9 S - 299 volumes by
Hin o in 5> Yhe bases and

AN 3‘”'\ %v\ o hdﬁ\\:\ o€ g'm.
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A STORY OF UNITS End-of-Module Assessment Task m

6. Read the statements. Circle True or False. Explain your choice for each using words and/or pictures.

a. All parallelograms are quadrilaterals. False:
A\ pasolelograms have Y stheaight
Sides, 0 o\l pasalldograms afe’a Yype of guadd \atesal.

b. All squares are rhombuses. False

AW\ rhoubuses have W e.%un.-\ £\3¢s , and so do all £
Some. yvhoumbuses do wot Q“ T\s\\:\ ad\ﬁ\es , So g\o‘\

A\ Yhombuses oxe g,abumas.-.
c. Squares are rhombuses, but not rectangles. True

A\ sguares ofe both rhorluses and t'e.c.ﬁcaws wes
ouno\ oA BUS-e S both howe U egual Sides: cbu
Ound. m‘\m&\es both have Y cﬂl‘au (Lnjles

d. The opposite angles in a parallelogram have the same measure. False
The opposite sgides o a.m.,\\e\o
Dm ?Ma«\\d ouno\ u.nE WA \QM&W\
Lour angles al ada wp "ro 360°, OP?A‘:'\'&
cu\@\e S Q,m -e.cbuu:g.o—
e. Because the angles in a rectangle are 90, it is not a parallelogram. True
AN fectangles axe parel\ddograms becawne al

M*M&\es Nowe 2 Poarrs of PMQ.,\.\Q,\ N OeS .

f. The sum of the angle measures of any trapezoid is greater than the sum of the angle measures of any
parallelogram. True

The sum of Yhe Y a.ns\e.s ok any %un.ckm\a.‘.’tua&
\ “L\ud\ms-\-ro..pewxds and pm\\a\o%mu«b, 1S Q_,\bOOu.@
307
g. The following figure is a parallelogram. True
A D?foa't'\’a \es \n o ?Ma.\\?.\o VoM.
/Q‘: ose m\wo-;ng. wal . \€ You a.d\d\& wp
Yhese a ws\o.s %)((ot;'\'{aoﬂ't- WS 4 1\S) +he
Sum S Q“\“(_\ 250° Theee Sore, Yhe o??o.sc"m a.ns\zs

con't be egqual A Yo len'd VoA .
The oang\as n k\foav;.d wp -if h3fo°(; ?Mal\doa
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A STORY OF UNITS

Lesson 1

Problem Set

1.  Explanations will vary.

a. 1cm?
b. 5cm?
c. 9cm?
d. 9cm?
e. 12cm?
f. 20cm?

2. Answers will vary.

3. a. Explanations will vary.

b. 10 cm3; explanations will vary.

Exit Ticket

1. a. 5cm?
b. 12cm?

2. Answers will vary.

Homework

1.  Explanations will vary

a. 2cm?
b. 4cm?
c. 6cm?
d 6cm?
e. 12cm?
f. 16cm?

2. Answers will vary.

A cube is hidden under the second layer, explanations will vary.

4.  Answers will vary.

Lesson 1 Answer Key m
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A STORY OF UNITS Lesson 2 Answer Key m

Lesson 2

Problem Set

1. a. 8
b. 16
c. 48

2. a. Predictions will vary; 8 cm?®

b. Predictions will vary; 16 cm?3

c. Predictions will vary; 40 cm3

3. a. Predictions will vary.
b. Explanations will vary.

c. 27;answers will vary.

Exit Ticket

1. 8

2. Predictions will vary; 12 cm?

Homework

1.  Explanations will vary.

a. 4
b. 12
c. 24
2.  Explanations will vary.
a. 6
b. 12
c. 32

3. Answers will vary.
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A STORY OF UNITS Lesson 3 Answer Key m

Lesson 3

Sprint

Note: Depending on the skill that teachers wish to develop, students can be asked to express their answers as
fractions or as whole numbers. However, directions should be clearly stated prior to beginning Sprint routine
to avoid confusion when calling out answers.

Side A

1. 2 fifths 12. 2 23. 60 sixths or 10 34. 90 sixths or 15

2. 3fifths 13. 4 halves or 2 24. 15 thirdsor 5 35. 24 fourths or 6

3. 4fifths 14. 2 25. 30 thirds or 10 36. 72 fourths or 18

4. A fifths 15. 6 thirds or 2 26. 30 thirds or 10 37. 32 eighthsor4

5. 3eighths 16. 2 27. 15 fifthsor 3 38. 96 eighths or 12

6. 5 eighths 17. 10 fifths or 2 28. 30 fifths or 6 39. 160 eighths or 20
7. 7 eighths 18. 9 thirds or 3 29. 60 fifths or 12 40. 224 eighths or 28
8. 7 eighths 19. 18 thirds or 6 30. 45 fifths or 9 41. 270 ninths or 30

9. 3tenths 20. 8 fourths or2 31. 45 fifths or 9 42. 441 ninths or 49
10. 7 tenths 21. 24 fourthsor 6 32. 18 sixths or 3 43. 168 sevenths or 24
11. 7 tenths 22. 12 sixths or 2 33. 90 sixths or 15 44. 294 sevenths or 42
Side B

1. 2sevenths 12. 2 23. 24 fourthsor 6 34. 120 sixths or 20

2. 3sevenths 13. 10 fifths or 2 24. 15 fifths or 3 35. 20 fourthsor 5

3. 4 sevenths 14. 3 25. 30 fifths or 6 36. 60 fourths or 15

4. 4 sevenths 15. 9 thirds or 3 26. 60 fifths or 12 37. 24 eighthsor 3

5. 3tenths 16. 5 27. 45 fifths or 9 38. 72 eighthsor9

6. 7 tenths 17. 10 halvesor5 28. 45 fifths or 9 39. 120 eighths or 15
7. 9tenths 18. 6 thirds or 2 29. 15 thirds or 5 40. 168 eighths or 21
8. 9tenths 19. 12 thirds or 4 30. 30 thirds or 10 41. 315 ninths or 35

9. 3eighths 20. 12 sixths or 2 31. 30 thirds or 10 42. 378 ninths or 42
10. 5 eighths 21. 60 sixths or 10 32. 24 sixthsor 4 43. 147 sevenths or 21
11. 5 eighths 22. 8 fourthsor2 33. 120 sixths or 20 44. 336 sevenths or 48
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A STORY OF UNITS Lesson 3 Answer Key m

Problem Set

1.  Answers will vary.
2. Jonah s correct; explanations will vary.
3. 50in% 100 in% 175 in%; explanations will vary.
4. 4;12;48m3
Exit Ticket
1.  Answers will vary; Answers will vary; 12
24
Homework
1.  Answers will vary.
2.  Explanations will vary.
3.  48in% 80in3; 112 in3; explanations will vary.
4., 3;8;24m?
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A STORY OF UNITS

Lesson 4
Problem Set
1. a. 52,220
b. 3;2;4;24
c. 4;2;4,32
d. 4;3;3;36
2. a. 5cm X 2cm X 2cm=20cm? (or variant)
b. 3cm X 2cm X 4cm =24 cm?3 (or variant)

4 cm X 2 cm X 4 cm =32 cm? (or variant)

d. 4cm X 3cm X 3cm =36 cm? (or variant)

4.

9]

Lesson 4 Answer Key m

a. 4inx3inXx4in=48in?
b. 3mX2mXx6m=36m3
560 cm?

Explanations will vary.

a. 300cm?

b. 240in3

Exit Ticket

1.  2;2;4;16;2mm X 2 mm X 4 mm =16 mm? (or variant)

2. 100ft3

Homework

1. a. 5;2;4;40 3. a. 8inx4inx8in=256in?
b. 3;2;5;30 b. 10mX3mx7m=210m3
c. 4;2;4;32 4. 20,160in3
d. 8§;3;3;72 5. a. 224m?

2. a. 5cm X 2cm X 4cm =40 cm? (or variant) b. 2,366in?
b. 3cm X 2cm X 5cm =30 cm? (or variant)
c. 4cm X 2cm X 4cm=32cm? (orvariant)
d. 8cm X 3cm X 3cm=72cm? (orvariant)
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A STORY OF UNITS Lesson 5 Answer Key m

Lesson 5

Problem Set

1.  Answers will vary. 6. a. 7,800mL
b. 7.8L
2. Answers will vary. c. 1,560 mL; explanations will vary.
3. Answers will vary. 7. 2cm
4. 1cm®=1mlL, explanations will vary.
5. No, the beaker holds 40 mL less than the cube.

Exit Ticket

a. 225cm?
b. Beaker shaded to line between 200 mL and 250 mL

Homework

1. Beaker shaded to line between 20 mL and 40 mL; explanations will vary.
2. A; C; explanations will vary.

3. Answers will vary.
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A STORY OF UNITS Lesson 6 Answer Key m

Lesson 6
Problem Set
1. a. 420cm?; strategies will vary. 3. 4cm
b. 444 in3; strategies will vary. 4. 120cm3or120 mL
c. 108 cm3; strategies will vary. 5. a. A: 1441t3 B: 288 ft3
d. 324 m3; strategies will vary. b. 6ft
2. 3,840in? c. 18ft
Exit Ticket
303 in3
Homework
1. a. 72in’ strategies will vary. 3. 5cm
b. 1,431 cm?; strategies will vary. 4. 585cm3or585mL
c. 249 mm3; strategies will vary. 5. A: 74ft3 Band C: 222 ft3

d. 472 m3; strategies will vary.
2. 1,254in?
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A STORY OF UNITS Lesson 7 Answer Key m

Lesson 7
Sprint
Side A
1. 1 12. 4 23. 10 34, 15
4 15 15 20
2. 1 13. 1 24, 15 35. 18
6 12 10 20
3. 1 14. 2 25. 1 36. 6
8 12 9 20
4, 1 15. 6 26. 2 37. 1
14 12 9 49
5. 1 16. 1 27. 4 38. 3
14 18 9 40
6. 1 17. 5 28. 6 39. 5
6 18 6 24
7. 1 18. 10 29. 8 40. 9
9 18 9 16
8. 1 19. 10 30. 10 41. 12
18 12 9 18
9. 1 20. 1 31. 9 42. 18
15 25 10 8
10. 1 21. 4 32. 3 43, 49
15 25 20 72
11. 2 22. 6 33. 12 44, 63
15 25 20 96
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A STORY OF UNITS Lesson 7 Answer Key m

Side B
1. 1 12. 4 23. 15 34. 10
6 15 20 15
2. 1 13. 1 24. 20 35. 12
8 12 15 15
3. 1 14. 3 25. 1 36. 6
10 12 16 15
4, 1 15. 6 26. 3 37. 1
18 12 16 81
5. 1 16. 1 27. 9 38. 3
18 18 16 40
6. 1 17. 2 28. 12 39. 3
10 18 12 24
7. 1 18. 10 20. 15 40. 4
15 18 16 9
8. 1 19. 9 30. 18 41. 24
35 8 16 32
9. 1 20. 1 31. 16 42. 12
15 25 18 9
10. 1 21. 9 32. 2 43, 48
15 25 15 63
11. 2 22. 12 33. 8 44, 56
15 25 15 84
Problem Set

1. 48 ft%; diagrams will vary.
2. Four different diagrams drawn
3.  Answers and explanations will vary.
4. a. No, explanations will vary.
b. Explanations will vary.
c. 60ft

Exit Ticket

No; explanations and drawings will vary.
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A STORY OF UNITS Lesson 7 Answer Key m

Homework

1. 216in3 diagrams will vary.
2 Three different diagrams drawn
3. Answers will vary.
4 a. No; explanations will vary.
b. Answers will vary.
c. Answers will vary.

d. Answers and explanations will vary.
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A STORY OF UNITS Lesson 8 Answer Key m

Lesson 8

Problem Set

Parameters will vary.

Exit Ticket

Prism sketches and dimensions will vary.

Homework

1. 1,080 cm3; answers will vary.

2. Answers will vary.
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A STORY OF UNITS

Lesson 9

Problem Set

Measurements and calculations will vary.

Exit Ticket

a. 12;6; 4,288
b. 18;10; 10; 1,800
c. 2,088

Homework

Answers will vary.

Lesson 9 Answer Key m
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A STORY OF UNITS

Lesson 10
Problem Set
1. Rectangle 3 units by 2 units drawn with tiles; 3; 2; 6
2. Rectangle 3 units by 2% units drawn with tiles; 3; 2%; 7%
3.  Rectangle 1%units by 5 units drawn with tiles; 5; 1%; 7%
4.  Rectangle 2 units by 1% units drawn with tiles; 2; 1 %; 3%
5.  Rectangles z unit by 5 units drawn with tiles; 5; %; 3%
6. 602 in%; explanations will vary.
7. 69 ft?
Exit Ticket
23; 2;5
2
Homework
1. a 7l
2
b. 4 21; 9
4

c. Rectangle z units by 4 units is drawn and tiled; 3

d. Rectangle 2 units by 1% units is drawn and tiled; 3%
2. 10952
3. 423

4

334
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A STORY OF UNITS Lesson 11 Answer Key m

Lesson 11

Sprint

Side A

1. 6 12. 0.15 23. 1.2 34. 21

2. 06 13. 14 24. 0.12 35. 0.24
3. 0.06 14. 1.4 25. 0.012 36. 24

4. 9 15. 0.14 26. 0.012 37. 4.2

5. 09 16. 12 27. 35 38. 0.49
6. 0.09 17. 1.2 28. 3.5 39. 0.048
7. 8 18. 1.2 29. 0.35 40. 0.054
8. 0.8 19. 0.12 30. 0.035 41. 4.8

9. 0.08 20. 0.012 31. 0.035 42. 0.63
10. 15 21. 0.012 32. 16 43. 0.064
11. 1.5 22. 12 33. 1.8 44. 0.072
Side B

1. 8 12. 0.12 23. 1.6 34. 24

2. 038 13. 18 24. 0.16 35. 0.27
3. 0.08 14. 1.8 25. 0.016 36. 32

4. 6 15. 0.18 26. 0.016 37. 4.2

5. 06 16. 15 27. 45 38. 0.36
6. 0.06 17. 15 28. 45 39. 0.048
7. 9 18. 1.5 29. 0.45 40. 0.054
8. 09 19. 0.15 30. 0.045 41. 4.8

9. 0.09 20. 0.015 31. 0.045 42. 0.63
10. 12 21. 0.015 32. 12 43. 0.049
11. 1.2 22. 16 33. 14 44. 0.072
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A STORY OF UNITS Lesson 11 Answer Key m

Problem Set

1. 42111t 5. a. Rectanglesdrawn
2"7 2" T,

2. 331362 b. Colleen’s: 412 cm?; Caroline’s: 1662 cm?
474 16 3 3

c. Answers will vary.

3 6. 162-in?
8 16

Exit Ticket

1 . 1 .
Rectangle 2 S square units sketched; 61 square units

Homework
1. a. ZE; 11; 4-1
4 "2 78
b. Rectangle 2% by Z units drawn and tiled; 1%
c. Rectangle 3% by 2 % units drawn and tiled; 8%
d. Rectangle 3% by 2 i units drawn and tiled; 7%

Lin2
2. 3916|n
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A STORY OF UNITS Lesson 12 Answer Key m

Lesson 12

Problem Set

1. a. Rectanglelabeled; 5in’ 2. a. 1%ft2, explanations will vary.
b. Rectangle labeled; 3 % in2 b. 2 % yd?, explanations will vary.
c. Rectangle labeled; 5% in? c. 2 % yd?, explanations will vary.
d. Rectangle labeled; 7% in? 3. 29012

12

e. Rectangle labeled; 1% in? 4. . 10% in2
f. Rectangle labeled; 1% in2 b. 84% in2

Exit Ticket

1. 1. 3,
2=in, 1=in; area=3=in?
4 2 8

Homework

1. a. Rectangle labeled; 6% in? 2. a. Areamodel drawn; %yd2
b. Rectangle labeled; 1 % in? b. Area model drawn; 3 % ft?
c. Rectangle labeled; 5% in? 3. No; answers will vary.
d. Rectangle labeled; 4% in? 4, a. 6 % ft?
e. Rectangle labeled; g in? b. 266 ft?
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A STORY OF UNITS Lesson 13 Answer Key m

Lesson 13
Problem Set
1. a. 3km?
b. 69— m?
10
5.0
C. 249yd
d. 32 mi2
24
2. 38%in?
15
3. 562§yd2
Exit Ticket

1. 9%fmm?
5

2. 26 kKkm?
16

Homework

1. a. 16cm?

b. 213f
5

c. 26=in?
15

d. 45m2
7

2 778002
32

3. 374% g2
80
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A STORY OF UNITS Lesson 14 Answer Key m

Lesson 14

Problem Set

1 7158 4. a. 16565 ft
2. 81iim b. $409.83
4
3. 109432 5. a. Answers will vary.
! 8
b. The area of the quiltis 1,014 in%.
Exit Ticket
56— ft2,
20
Homework
1. 180ft’ 3. 3831
1612 ft2 4. 2,075 ft
3 10
2. 307%in? 5 bags for the highest setting;
16
7 bags for the lowest
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A STORY OF UNITS Lesson 15 Answer Key m

Lesson 15
Problem Set
1. 22 3. a 111
16 4
2. a. Eyd2 b. 52 ft2
64 8
b. 231ft 4. a 30> cm?
2 25
c. 342&2 b. 1§cm
Exit Ticket
220 in2
2
Homework
1. 183
4

2. 1,642 ft2
16
3. 3753in2
4
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A STORY OF UNITS Lesson 16 Answer Key m

Lesson 16

Problem Set

Drawings will vary.
Answers will vary.
Answers will vary but should include that they all have at least one pair of parallel lines.

When it has at least one pair of parallel lines

vk W

Drawings will vary.

Exit Ticket

a. Trapezoids will vary.

b. Answers will vary.

Homework

1. Drawings will vary.

o

Drawings will vary.

Shapes in the wrong groups circled; explanations will vary.

T o

Explanations will vary.
3. a. Trapezoids will vary.

b. Answers will vary.
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A STORY OF UNITS Lesson 17 Answer Key m

Lesson 17

Problem Set

1.  Parallelograms will vary.
2. Answers will vary.
a. Answers will vary.
b. Answers will vary.
3.  Parallelograms will vary.
a. Answers will vary.
b. Answers will vary.
4.  Answers will vary.
a. Answers will vary.

b. Answers will vary.

Exit Ticket

1. Parallelograms will vary.

2. When it has two pairs of parallel lines

Homework

1. a. Parallelograms will vary.
b. 120° 60° 120°

2. a. 6cm;3cm
b. 67° 113° 67°
4;4;3:6

4. Answers will vary.

Answers will vary.
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A STORY OF UNITS Lesson 18 Answer Key m

Lesson 18
Sprint
Side A
1. 1 12. 35 23. 16 34. 18
4
2. 1 13. 1 24. 1 35. 36
6 35 9
3 1 14. 1 25. 2 36. 49
8 6 9
4, 1 15. 6 26. 1 37. 64
14 8
5 14 16. 1 27. 3 38. 81
8 8
6 12 17. 8 28. 1 39. 1
10 56
7 10 18. 1 29 3 40. 72
10 10
8 6 19 10 30 1 41. 1
12 56
9 10 20. 12 31 5 42. 42
12
10. 15 21. 1 32. 5 43, 63
12 18
11. 20 22. 1 33. 1 44, 1
16 18 72
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Side B
1. 1 12. 14 23. 9 34. 30
4
2. 1 13. 1 24, 1 35. 24
15 14 16
3 1 14. 1 25. 3 36. 42
20 8 16
4. 1 15. 8 26. 1 37. 56
35 9
5 35 16 1 27. 2 38. 72
6 9
6 30 17 6 28. 1 39. 1
12 64
7 25 18 1 29. 5 40. 81
4 12
8 15 19 4 30. 1 41. 1
25 72
9 4 20. 12 31. 3 42. 49
25
10. 6 21. 1 32. 3 43. 54
12 20
11. 8 22. 1 33. 1 44, 1
9 30 48
Problem Set
1. Drawings will vary.
2. Answers will vary.
3. Rhombus and rectangle will vary.
a. Measurements will vary.
b. Drawings will vary.
4. a. Answers will vary.
b. Answers will vary.
c. When all four sides are equal
d. When all the angles are 90°
e. When all sides are equal and pairs of sides are parallel to each other
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Exit Ticket

1. Rhombuses will vary.

2. Rectangles will vary.

Homework

1. a. Rhombuses will vary.
b. Rhombuses will vary.
c. Rectangles will vary.

d. Rectangles will vary.
2. 54.25cmor54 % cm

Answers will vary.

4.  Answers will vary.
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Lesson 19

Sprint

Side A

20
120
1,200
40
340
3,400
70
270
2,700
30
11. 6

W N oV hE WD

[EEN
©

Side B

30
130
1,300
50
350
3,500
80
280
2,800
40
11. 8

O 0 N o s W DN

=
©
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
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60
130
26
260
1,300
2,600

88
880
8,800
66

80
140
28
280
1,400
2,800

66
660
6,600
88

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

660
6,600
240
480
2,400
4,800
690
6,900
142
1,420
28

880
8,800
420
840
4,200
8,400
960
9,600
162
1,620
39

Lesson 19 Answer Key m

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
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42

420
4,200
1,640
4,500
42,600
720
2,250
25,200
5,220
63,200

52

520
5,200
2,160
4,500
48,600
640
1,950
14,400
5,340
60,800
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Problem Set

1.  Figures drawn.

2. a. Answers will vary.
b. Answers will vary.
3. a. Answers will vary.
b. Answers will vary.
c. When all four angles are 90°
d. When both pairs of adjacent sides are equal, and when all four angles are 90°
e. When all four sides and/or all four angles are equal.
Exit Ticket

1. Allfour sides are equal.

2. Kites have equal adjacent sides, but parallelograms have equal opposite sides.

Homework

1. a. Kites will vary.
b. Quadrilateral that has two pairs of equal adjacent sides
c. Both pairs of sides are equal, or when it is a rhombus
2. It hasright angles.
Squares will vary.

4.  Explanations will vary.
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Lesson 20
Problem Set
1. a T 2. a. 140; 90; quadrilateral
b. F; answers will vary. b. 26in;26in; 11 in; 55; 90; trapezoid,
c. T parallelogram, quadrilateral
d. F; answers will vary. c. 16.cm; 18 cm; 75; 105; 105; quadrilateral,
e. T trapezoid
f. T
g. F;answers will vary.
h. F; answers will vary.

T

j. F; answers will vary.

k. F; answers will vary.

Exit Ticket

Squares will vary.

a. Equal adjacent sides

b. Allfour sides equal

c. Allfourright angles

d. Both pairs of opposite sides equal and parallel

At least one set of opposite parallel sides

f.  Four sides

Homework

1. Square; rectangle; rhombus; parallelogram; kite; trapezoid
2. 9.9;9.9;28;90; 90
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Lesson 21

Sprint

Side A

1. 3 12. 20 23. 120 34. 30
2. 43 13. 20 24. 12 35. 40
3. 430 14. 40 25. 2,100 36. 43
4. 43 15. 20 26. 210 37. 6

5. 430 16. 20 27. 21 38. 40
6. 5 17. 24 28. 4,200 39. 60
7. 85 18. 12 29. 420 40. 64
8. 850 19. 12 30. 42 41. 32
9. 85 20. 36 31. 32,000 42. 23
10. 850 21. 12 32. 320 43. 240
11. 60 22. 12 33. 3,200 44. 42
Side B

1. 2 12. 30 23. 210 34. 20
2. 42 13. 30 24. 21 35. 30
3. 420 14. 60 25. 1,200 36. 32
4. 42 15. 30 26. 120 37. 4

5. 420 16. 30 27. 12 38. 40
6. 4 17. 24 28. 2,400 39. 70
7. 84 18. 12 29. 240 40. 73
8. 840 19. 12 30. 24 41. 32
9. 84 20. 63 31. 23,000 42. 23
10. 840 21. 21 32. 230 43. 240
11. 90 22. 21 33. 2,300 44. 42
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Problem Set

1.  Answers will vary.
2. Answers will vary.

3.  Answers will vary.

Exit Ticket

1. Parallelograms; trapezoids; trapezoids; parallelograms

2. Rhombuses; kites; kites; rhombuses

Homework
1. a. Always 2. a. Explanations will vary.
b. Sometimes b. Explanations will vary.
c. Always
d. Always
e. Always
Sometimes
g. Sometimes
h. Drawings will vary.
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Credits

Great Minds® has made every effort to obtain permission for the reprinting of all copyrighted material.
If any owner of copyrighted material is not acknowledged herein, please contact Great Minds for proper
acknowledgment in all future editions and reprints of this module.

= All material from the Common Core State Standards for Mathematics © Copyright 2010 National
Governors Association Center for Best Practices and Council of Chief State School Officers. All rights
reserved.
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