4’ Mathematics Curriculum %

GRADE 5 e MODULE 5

Table of Contents

GRADE 5 ¢ MODULE 5

Addition and Multiplication with Volume and Area

MOAUIE OVEIVIEW ......cooeiiiiiiiiiiiiiiiiiieeeeeee e [
Topic A: Concepts Of VOIUME ..cooeeeiiiececeeeeee e 5.A.1
Topic B: Volume and the Operations of Multiplication and Addition ..................... 5.B.1
Topic C: Area of Rectangular Figures with Fractional Side Lengths ........ccccceee..... 5.C.1
Topic D: Drawing, Analysis, and Classification of Two-Dimensional Shapes........... 5.D.1
MOodUIE ASSESSIMENTS .......ooiiiiiiiiiiiiiiiiiiie e 5.5.1

COMMON Module 5: Addition and Multiplication with Volume and Area
CORE" Date: 10/21/14 engageny

: This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.or
8 g Ec BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

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 (5.MD.3). Using improvised, customary, and metric units, they build three-dimensional shapes,
including right rectangular prisms, and count units to find the volume (5.MD.4). 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 nets, reasonably predict the number of cubes required to fill them, and test their
prediction by packing the container.

Concrete understanding of volume and multiplicative reasoning (5.MD.3) 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 (5.MD.5). 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 (5.NF.4b) and
solve real world problems involving these figures (5.NF.6), including reasoning about scaling through contexts
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

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

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

quadrilaterals. Using measurement tools illuminates the attributes used to define and recognize each
quadrilateral (5.G.3). Students see, for example, that the same process they used to construct a
parallelogram will also produce a rectangle when all angles are constructed to measure 90°. Students then
analyze defining attributes and create a hierarchical classification of quadrilaterals (5.G.4).
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Focus Grade Level Standards

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

5.NF.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.

b. 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.

5.NF.6 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.

5.MD.3  Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.

a. 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.

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

5.MD.4  Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised
units.

5.MD.5 Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.

a. 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.

b. 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.

c. 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.

! The balance of this cluster is addressed in Module 4.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

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

5.G.3

5.G.4

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

3.MD.5

4.MD.3

4.MD.5

4.MD.6

4.MD.7

3.G.1

4.G.1

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

a. 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.

b. 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:

a. 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.

b. An angle 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
quadrilaterals, 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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

4.G.2

5.NF.4

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.

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

a. 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

MP.1

MP.2

MP.3

MP.4

MP.6

MP.7

COMMON
CO

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.

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.

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.

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
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

Module Overview m

=

5.MD.3 A | Concepts of Volume 3
5.MD.4 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.
5.MD.3 B | Volume and the Operations of Multiplication and Addition 6
5.MD.5 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)
5.NF.4b C | Area of Rectangular Figures with Fractional Side Lengths 6
5.NF.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.
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5.G.3 D | Drawing, Analysis, and Classification of Two-Dimensional Shapes 6
5.G.4 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 %5 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)

= Cube (three-dimensional figure with six square sides)

2 )
These are terms and symbols students have seen previously.
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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 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
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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 Standards Addressed
Mid-Module After Topic B Constructed response with rubric 5.MD.3
Assessment Task 5.MD.4

5.MD.5
End-of-Module After Topic D Constructed response with rubric 5.NF.4b
Assessment Task 5.NF.6
5.MD.3
5.MD.4
5.MD.5
5.G.3
5.G.4

? Students with disabilities may require Braille, large print, audio, or special digital files. Please visit the website
www.p12.nysed.gov/specialed/aim for specific information on how to obtain student materials that satisfy the National Instructional
Materials Accessibility Standard (NIMAS) format.
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4/ Mathematics Curriculum

GRADE 5 e MODULE 5

Topic A
Concepts of Volume

5.MD.3,5.MD.4
Focus Standard: 5.MD.3 Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.
a. 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.
b. 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.
5.MD.4 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 (5.MD.3). Using unit cubes, both customary and metric, students build three-dimensional shapes, including
right rectangular prisms, and count to find the volume (5.MD.4). By developing a systematic approach to
counting the unit cubes, they make connections between area and volume.

Next, students pack rectangular prisms made from nets 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.
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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)

COMMON Topic A: Concepts of Volume
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Lesson 1

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

Suggested Lesson Structure

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

[ Application Problem (6 minutes)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiply Whole Numbers Times Fractions Using Two Methods 5.NF.4 (5 minutes)
= Find the Area 4.MD.3 (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 % x12=—212 )
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

) L1 _o1x1y
S: (erte2><12- Y =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 z.

Lesson 1: Explore volume by building with and counting unit cubes. n
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NYS COMMON CORE MATHEMATICS CURRICULUM 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:

S 4@

v

S:

(Project a 4 inch by 2 inch rectangle.) 5cm 2 em

4in
Name the shape.
Rectangle. = Parallelogram. 2in
-> Quadrilateral. - em
(Write__inx__in=__in%) This shapeisa

rectangle, though we could also call it a
quadrilateral or parallelogram. On your

personal white boards, write the area of the 8in 11 om
rectangle as a multiplication sentence 6in 30m
starting with the length of the longest side. 5in

(Write 4 in x 2 in =8 in’.)
(Project a square with side lengths of 5 cm.) Name the shape.

Square. = Rhombus. = Quadrilateral. - Parallelogram.

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?

5 centimeters.

(Write__cmx_cm=__cm®) On your boards, write the area of the square as a multiplication
sentence using the measure of the square’s sides.

(5cmx5cm=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

Problem 1: Build a solid from cubes.

grid paper (Template 1), isometric dot paper (Template 2)

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?
Lesson 1: Explore volume by building with and counting unit cubes. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

S:

e 449 40 d

Give the students time to build the structures. Move on to do

likewise with five and then six cubes as time allows. As you

circulate, encourage students to use the words volume and
L__ cubic centimeters as you ask questions.

8 cubes.
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 3 times 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:
T:

Since this is a cube with each edge measuring 1 centimeter, we call this a cubic centimeter.

(Hold up a centimeter cube.) These cubes can serve as
a unit to measure the volume of your solid, the
amount of space it takes up. What do we call this unit?

NOTES ON

A cubic centimeter. MULTIPLE MEANS
Just like we use squares to measure area in square OF REPRESENTATION:
units, we use cqbes to measure volume in gublc units. I only 1sinch cubes are available, adapt
(Write cubic unit, cubic centimeter, and cm” on the v [FEssen e ek i Aineh clbEs.
board.) Try to obtain 1-inch grid paper from
(HoId up 2 cubes.) How many cubes? the Internet, or create it on the

computer and print it for students to
2 cubes.

use.
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 the students in each step.)

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

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

Lesson 1

Step 1: Connect four dots to make a rhombus. This will represent one square face of the cube, viewed

at an angle.

Step 2: Draw three straight segments to the right from the two vertices on the top and the one on the

bottom right.
Step 3: 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: Connect four dots to make a rhombus.

Step 3:

Step 2: Add another rhombus that shares its right edge, just like your cubes.

Step 3: Draw four straight segments to the right from the three vertices on the top and the one on the

bottom right.

Step 4: Draw three segments to represent the missing edges.

* 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.

Date: 10/21/14
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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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Application Problem (6 minutes)

_ _ o NOTES ON
Jackie and Ron both have 12 centimeter cubes. Jackie builds a MULTIPLE MEANS

tower 6 cubes high and 2 cubes wide. Ron builds one 6 cubes OF ENGAGEMENT:

long and 2 cubes wide.
Consider what students see written on
Jackie says her structure has the greater volume because it is the board or projected on a screen:

taller. Ron says that the structures have the same volume. = At different times of the day, walk

Who is correct? Draw a picture to explain how you know. Use LT 02 Bl (8 EEeeins

grid paper if you wish.

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

S < l .H information can benefit if the
. R op & Eﬂ S Cof'Ed' be_rrf_ause written or projected material is
. . Ve 12 Cubic units OF volume. neat and precise. Therefore, be

: ) ’Pﬁl‘\'s iSJlIS'I' ]!kl.'. J&d(ll&’s b\,d’ mindful to always practice writing

: iyli‘ﬁ ClOUJﬂ- clearly and legibly.
Jackie’s Ron’ +ower
73 COMMON CONE MATHEMATICS CUBRICULUM Lesson 1 Problem Set
+ower has  has 12 cubes.
!2- Cub&s- nae __Komnie pata__H- |8
Note: This Application Problem is intended to help . ’ @
students synthesize the parts they have learned in the

lessons, where eventually they will learn the formula for

the volume of a rectangular prism. . @

Problem Set (10 minutes)

lesson and build understanding toward subsequent g E@ . @

[Figure | Vohime [ _Explanation |

Students should do their personal best to complete the
Problem Set within thg allotted 10 mmuteg Somg ‘ E I?chl;'_'. AR b aed % e,
problgms do not speufy a meth(?d for so'lvmg. Thisis an e | Qe [ el Fipied 3 logers x 3 cubes. |
intentional reduction of scaffolding that invokes MP.5, < [T counted 18 Lront Vager, Then
Use Appropriate Tools Strategically. Students should

A lem> | | Just counted one cube.

° |9em® | carefully couted the back,

3| | wuni'wdj'l-ﬁz_ 2d looger (4 c_-ms\;'é

i E 2 em and then mulbplied by 3
solve these problems using the RDW approach used for = Ti6es o v |
Application Problems. m>|$Pon emelliplied by 2, 10x2° 20
T [ G —— SRR i
Lesson 1: Explore volume by building with and counting unit cubes. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

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.

Lesson 1

“l COMMON | Lo

. Build 2 different structures with the following volumes using your unit cubes. Then, draw one of the

s B0

figures on the dot paper. One example has been drawn for you,

Joyee says that the figure below, made of 1-cm cubes, has a volurse of § cublc centimeters.
a. Explain her mistake.
Joyee is not couting the ene that is
hidden. The Cube Hhats onthe Sewnd

layer needs o be sitting on a hidden
Cube,

1,
57

b Enagine if Joyee wants to build a second layer of the same structure ientical to the figure above,
what would its volume be then? Explain how you know.

The velume would be 10em® I counted the ficst layer,
nd then matiplied by 2.

Sem®x 2= loem®

Tnpion mokares by Bl with st et b
M

i engage™ saw

CORE

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.

Lesson 1:
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

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.

F. Ll [J [ [ /L

Figure Volume Explanation

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

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 wants to build a second layer of the same structure identical to the figure above.
What would its volume be then? Explain how you know.

Lesson 1: Explore volume by building with and counting unit cubes. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Exit Ticket

Name Date

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

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

. . . . .
. . . . . .
. . . . .

. . . . . .
. . . . .

. . . . . .
. . . . .

. . . . . .
. . . . .

. . . . . .
. . . . .

. . . . . .
. . . . .

. . . . . .
. . . - .

. . . . . .
. . . . .

. . . . .
. . . . .
. . . . . .

Lesson 1: Explore volume by building with and counting unit cubes. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

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.

Figure Volume Explanation

Lesson 1: Explore volume by building with and counting unit cubes. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

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.

Lesson 1: Explore volume by building with and counting unit cubes. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Template 1

centimeter grid paper
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Template 2

- - L L L] L L L - 1
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L * » L L] L L] - L

- - L L] L] L L] L] L] 1
- - - - - - - - L

- - L L L] L L L - 1
L - - L » L - - L

. . . L L L L L L] 1
- - » - . - - - L

- » - - L L - - - L
L - - L - L - * L

- - L L] L] L L] L L] 1
- - - - - - - L L

- - - L L L L] - - L]
. - L . . . - » L

. . . - L L L L L] 1
L - L] - L] - * - L]

- L] L L L] L - L - 1
- - - L - L - L L

- - L - L] L - - - L]
L - L] L - L - L L
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L d * L] L L] L L] - L
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- - - - - - - L] L

- - . L] [} . - . - [}
L] - L] . L] . L] L] .

- - L - L L - L LJ 1
. - L . . . - - L

isometric dot paper
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Lesson 2

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

Suggested Lesson Structure

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

Concept Development (30 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply a Fraction and a Whole Number 5.NF.3 (4 minutes)
= Find the Area 4.MD.3 (4 minutes)
= Find the Volume 5.MD.3 (4 minutes)

Multiply a Fraction and a Whole Number (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews G5—M4—Lessons 6-8.

: (Write15+3=___ .) Saythe complete division sentence.
S: 15+3=5.
T:  (Write % x15=__ ) Say the complete multiplication sentence.
S 1x15=5.
T:  (Write g x15=___ ) Onyour personal white board, write the complete multiplication sentence.

S: (Write>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, gx 18, 18 x 2, %x 32,32 x %, 32 x g , gx 18,

and 24 x 3.
4

units and counting.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Find the Area (4 minutes)

Materials: (S) Personal white board

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

T: (Project an 8 ft by 2 ft rectangle.) 5 ft

Name the shape. att 4m

S:  Rectangle. - Parallelogram. B
- Trapezoid. 2 Quadrilateral.

T:  (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 ft’.)
(Project a square with side lengths 4 m.) Name the shape.

12cm

3cm

7 yd 4yd

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

U A

(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.

S: (Writedmx4m=16m>)

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

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

S:  (Write Volume = 2 cubic cm.)
Continue the process for the remaining images. ﬁ

units and counting.

MM N Lesson 2: Find the volume of a right rectangular prism by packing with cubic ny
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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 will work with different factors of 12 to discover
different ways of arranging the cubes. This will lead 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)

Lesson 2

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.)

Eight cubes.
What is the volume of the box?
8 cubic centimeters. = 8 centimeters cubed.

LAN I

units and counting.

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.

Fill the box with cubic centimeters to find how many cubes fill the box up.
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T: Talk to your partner about different ways to pack and count the cubic centimeters.

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: Let’sfold to make another box with rectangular sides, or a rectangular prism.

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

T: What is the volume of this box?
S: 16 cubic centimeters.

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

S: It doubled.
Interesting. Why do you think that might be? Turn and talk.

S: 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.

T: 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: (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?

S:  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.

Allow students to answer Problems 2(a) and 2(b) independently. Check the answers and students’ thinking
together following the sequence above. Then, distribute the box patterns on the template for students to cut
out, and have them work independently on Problem 3.

units and counting.
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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.

Lesson 2

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, etc.

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.

COMMON
CORE

2014 Common Core, Inc. Some rights reserved. commoncore.org

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?

In 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?

Lesson 2:
units and counting.

Date: 10/21/14
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1. Shade the follawing figenes o centimeter grid paper, Cut and fold each to make 3 open boxes, taping
them 5o they hold their shapes, Pack each box with eubes. Write how many cubes fill the bex.

a Number af cubes: -

Number of cubes: _I_ﬁ_.._. —~

Mumber of cubes: ’1"3

2 Predict how many centimeter cubes will fit in each bew and briefly explain your prediction. Use cubes to
find the actusl volume, (The figires are not drawn 1o scale.)

Prediction 80’"1’
Actual_ __._g_5m3

It's b cubes across and 2 deep, So § cubes aHﬁdﬁer.
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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.

units and counting.

Lesson 2

There are 2 layers, top ard bottm. Each layer has € cubss,

Seubes X2 = 16 cubes.

3. Cutout 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 Test your prediction using a5 few cubes as possible. What did you discover?

Prediction: | ( ;hg

What | discovered:

T s that the ret had Six faes, 0 T Knew it
would not be an oPen box. When I folded the
net, T discovered it had the share o a cube.

Prediction: _ f_ﬁ_CL’
Actuak___ I.é_C.m_’

Prediction: )HJ ) 2

sl H0Cm®
There are 4 layers . €ath layer
has 1o tubes, 10 cubes X 4= 40 cubss.

“ COMMON | temenz:
CORE | s it
s s

engage™’ saz

MM N Lesson 2: Find the volume of a right rectangular prism by packing with cubic ny
CORE™© engage

Date: 10/21/14

2014 Common Core, Inc. Some rights reserved. commoncore.org

This work is licensed under a

S . ot b ShareA i
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

5.A.21


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 PrOblem Set

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 the 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 prediction. Use cubes to
find the actual volume. (The figures are not drawn to scale.)

a. Prediction:

Actual:

units and counting.
Date: 10/21/14
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b. Prediction:

Actual:

Prediction:

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. Test your prediction using as few cubes as possible. What did you discover?

Prediction:

What | discovered:

units and counting.
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Name Date

1. If this net 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:

units and counting.
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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:

J
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2. How many centimeter cubes would fit inside each box? Explain your answer using words and diagrams
on the box. (The figures are not drawn to scale.)

a. Number of cubes:
Explanation:

b. Number of cubes:
Explanation:

/ .
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.

units and counting.
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Lesson 3

Objective: Compose and decompose right rectangular prisms using layers.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

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

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply a Fraction and Whole Number 5.NF.3 (8 minutes)
= Find the Volume 5.MD.3 (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 G5—M4—Lessons 6-8.

Find the Volume (4 minutes) A B
Materials: (S) Personal white board ‘l} ‘ ‘ l i ﬁ ﬁ
Note: This fluency activity reviews Lessons 1-2. C
D
T: (Project Image A, pictured at right.) Each v —
cube is 1 cubic centimeter. How many _
cubes are there? Respond on your V
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.

MM N Lesson 3: Compose and decompose right rectangular prisms using layers. ny
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Application Problem (6 minutes)

An ice cube tray has two rows of 8 cubes in each. How many
ice cubes are in a stack of 12 ice cube trays? Draw a picture

to explain your reasoning. 2% 94 =192

Note: This Application Problem encourages students to _ﬂ\e{g are 192 ice Cubes.
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?

T: @
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.

e 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.

| 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.

A

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 rectangle 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 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.

Date: 10/21/14
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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®>+4cm®+4cm®*+4cm®+

4 cm® =20 cm®. > Since all the layers are the
same, we could write 5 x 4 cubic cm = 20 cubic

Lesson 3

b

414444

Bem® + bhem®+ Ycm® + ¥ em>+ em® = 20 om?
5 X 4 Cubic cm = 20 Cubic cm

cm.
T: (Draw the table on the board.) I'll record that Number of Cubes in
. . ) Volume
in a table. Now, imagine that we could Layers Each Layer
partition this prism into layers like a cake, like 5 20 cm?
our ice cube trays. What might that look like? 2 20 em?
Work with your partner to show the layers on 2 20 cm?

the next prism in the row, 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 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

L layers.

S: 10cm*+10cm®=20cm?.

- 2 x 10 cubic cm = 20 cubic cm.

T: Let’s record that information in our table.
(Record.) Work with your partner to find one
last way that we can partition this prism into
layers. Use the third prism on your recording
sheet to label the layers, and write the number

of cubes in each layer. Then, write a number
sentence to explain your thinking.

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 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 table’s second line.)

COMMON
CORE
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Step 3: Draw both a horizontal and a vertical line to show the front and back layers of 10 each.
(Point to table’s last line.)

T: What is the volume of the prism?

S: 20 cubic centimeters.
Build a prism with a partner that has one 3 cube by 3 NOTES ON
cube layer. (Demonstrate building this with cubes.) MULTIPLE MEANS
T: What is the volume? il
S 9 cubic centimeters. Challenge stud.e.nts who qu.|ck|y grasp
the decompositions by asking them to
T: Add another Iayer of cubes on tOp determine a “rule” for finding the
T:  What is the volume now? How do you know? volume and test it for different
S: It’s 18 cubic centimeters because now, we have 2 rectangular prisms. They might also be
. ] i asked to calculate the volume of the
groups of 9 cubic centimeters. = Two layers with 9 ) . )
. . - prisms as if they were built from 2 cm
cubes each is 18 cubic centimeters. s, Aiie e En e e
T: Now, add another layer. What is the volume? happen to the volume if the
S: 27 cubic centimeters. dimetnl_sizns of the cubes were doubled
X ) or triplead.
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. 1
S: (Work.)
(Project or draw an image of a 3 x 4 x 5 rectangular B
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. 1 /
- There would be 12 cubes in all. It would be 3 cubes E> 2
wide and 4 cubes long and 1 cube high. = This would 2
be like a 4 by 3 rectangle, but it is 1 centimeter tall. "TZ_
(Build.)
T: Here’s the same prism but without the unit cubes 12cm’ +12.0m? +12¢m + [2en” +2em® = 60cm®
drawn. How might we represent the bottom layer on 5% 12 cubic cm = 60 cubic cm

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 about 1 fifth of the prism and put 12 on
it.

What is the volume of the single layer?
S: 12 cubic centimeters.
What is the volume of the prism with 5 of these layers?

Date: 10/21/14
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S: I know there are 5 layers that are the same, so 12 cm® + 12 cm® + 12 cm® + 12 cm® + 12 cm?, s0 60
cm®. > It’s 5 x 12 cubic cm, so 60 cubic cm.

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.)
20em® +200m* +20em* = 60om? ISem® +1Sem* + ISem® +1Sem® = 60 em?
3% 20 cubic e = 60 Cubic em AX 15 cubic om = 60 Cubic (m

Possible Solutions

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 s o
specifying which problems they work on first. Some 1. s the pisns o the o,

problems do not specify a method for solving. Students . Gacepes
should solve these problems using the RDW approach Ex e
used for Application Problems.

COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

e beft with your cubes, i necessary.

sent ways and show your thinking on the blank prisms.

Student Debrief (10 minutes)

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

P I PP
The Student Debrief is intended to invite reflection and ety e b
active processing of the total lesson experience. 47\; P
Invite students to review their solutions for the Problem I ..

partner before going over answers as a class. Look for ] \
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a BN SQMMON iz omppmissmsnnarsanamiwie engage”™  san
conversation to debrief the Problem Set and process the
lesson.

Set. They should check work by comparing answers with a N‘ !&g
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Lesson 3

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.
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2. Josh and Jonah were finding the volume of the prizm to the
Fight. The boys agree that & layers can be added together
to find the velume. Jash says that he can see an 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 ks right?
Explain how you know using words, numbers, and/or
pictures.

Jonak is rights Fade layer has g acvss and  § deep,
o 24 e legdls o agad g qe. Joih ey
6 cubes pn the end loyer but he!d have +o

mu lEply By @ 35, ot 4, He would
aeb 16 «f -od, v A0,

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

[ Mumber of | Volume |

N G ! T
ach e 5 2x 250
2 o it N i
M| send,
g loyery is MeS, &
_—
| 4 100 i
| - 24 & ,
| |+ e | Jayes S e b
|7 s | L ey el SR T
[ | T x 2807 = ;75 n? -

-

Imagine the rectangular peism below is 6 meters long, 4 meters tall, and 2 meters wide, Draw horizantal
lines 1o show haw the prism could be decomposed into layers that are 1 meter in height

i fhas = layers from bottom to top.

Each layer containg (2 cubic units.

The valume of this prismis 4 § re®

WA SBN | =

55 oaky Janan & CgnT
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Lesson 3 Sprint m

A # Correct
Solve.
1| Lxa- 23 | 2x12-
1 1

3 %x4= o5 %x15=
4 4x§: 26 15);%:
5 %x3: 27 éxlSz
6 éxSZ 28 §x15:
7 %m: 29 %XISZ
8 | 7x1- 30 | Zx1s=
9 3x$: 31 15x%:

1 1_
10 7XB— 32 18x6
11 %x'/: 33 legz
12| 4-2= 34 §x18=
13 4%2 35 24)(%:
14 | 6-3= 36 %x24=
15 %NZ 37 _uX%:
16 | 10-5-= 38 32x§=
17 10x%: 39 %;;32:
18 %x9: 40 32)(%:
19 %x(): a1 3)(54:
20 ixSZ 42 63)(%:
21 %x8= 43 56x%=
29 éleZ 44 gx49:

Lesson 3: Compose and decompose right rectangular prisms using layers. n
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B - Improvement # Correct
1 %x2: 23 %)(8:
2 %XSZ 24 éxlS:
3 %xél-: 25 %;(15:
4 | axi- 26 %x15=
5 %x3: 27 %xw:
6 %ﬂ: 28 15)(%:
7 %x(): 29 %xlS:
8 9x%: 30 §x15:
9 3x%: 31 15)(%:
10 5x%: 32 24xé:
11 %XSZ 33 24x§:
12 | 10+5- 34 %x24=
13 mX%: 35 20;{%:
14| 9-3= 36 %)(20:
15 %x‘—’: 37 24){%:
16 | 10+2- 38 24;{%:
17 10)(%: 39 §x24:
18 %M: 40 24x%:
19 %x6: 41 §x63:
20 %x12= 42 54x%=
21 %)(12: 43 49;(%:
22 ixSZ 44 ngGZ
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Name Date

1. Use the prisms to find the volume.

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
Cubes in Volume of the Prism
a. Layers
Each Layer
cubic cm
cubic cm
cubic cm
b. Number of Number of
Lavers Cubes in Volume of the Prism
4 Each Layer
cubic cm
cubic cm
cubic cm

Lesson 3: Compose and decompose right rectangular prisms using layers. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 PrOblem Set

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 layer contains cubic units.

The volume of this prism is

Lesson 3: Compose and decompose right rectangular prisms using layers. n
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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

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

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
Z 4 Z /7
Z 4 y4 /.
cubiccm
cubiccm
cubiccm
b.
Number of
Number of . .
Lavers Cubes in | Volume of the Prism
v Each Layer
cubiccm
cubiccm
cubiccm

MM N Lesson 3: Compose and decompose right rectangular prisms using layers. ny
CORE™* engage™ = sax

Date: 10/21/14

(cc) BYNC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

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 left to right.

Each layer contains cubic units.

The volume of this prism is

Lesson 3: Compose and decompose right rectangular prisms using layers. n
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Name Date

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

rectangular prism recording sheet

Date: 10/21/14
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4 Mathematics Curriculum

GRADE 5 e MODULE 5

Topic B
Volume and the Operations of
Multiplication and Addition

5.MD.3, 5.MD.5
Focus Standard: 5.MD.3 Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.

a. 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.

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

5.MD.5 Relate volume to the operations of multiplication and addition and solve real world
and mathematical problems involving volume.

a. 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.

b. 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.

c. 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 (5.MD.3) 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 (5.MD.5). 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

COMMON Topic B: Volume and the Operations of Multiplication and Addition
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic B

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:

Objective 2:

Objective 3:

Objective 4:

Objective 5:

Use multiplication to calculate volume.
(Lesson 4)

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

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

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

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

COMMON Topic B: Volume and the Operations of Multiplication and Addition
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Lesson 4

Objective: Use multiplication to calculate volume.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

I Application Problem (5 minutes)
Concept Development (33 minutes)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Fractions 5.NF.4 (4 minutes)
= Find the Area 4.MD.3 (4 minutes)
= Find the Volume 5.MD.3 (4 minutes)

Multiply Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Module 4 content.

T: (Write § of% is ) Write the fraction of a set as a multiplication
sentence.
S: (Write % x %.)
T: Draw arectangle, and shade in %.
S: (Draw a rectangle, partition it into 5 equal units, and shade 4 of the units.)
T: To showgof %, how many equal parts do we need?
S: 3.
T: Show 1 third of 4 fifths.
S: (Partition the 4 fifths into thirds, and shade 1 third.)
T: Make the other units the same size as the double shaded ones.
S: (Extend the horizontal thirds across the remaining units using dotted lines.)
T: What unit do we have now?
S: Fifteenths.
COM_MON ;:is:n 4: lngjo/ulIZplication to calculate volume.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

T: How many fifteenths are double shaded?
S: Four.
T: Write the product, and say the sentence.
S: (Write % x g = %.) é of% is 4 fifteenths.
Continue with the following possible sequence: g x % , % x g ,and % x g.

Find the Area (4 minutes)

Materials: (S) Personal white board

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

T: (Project square with side lengths 10 cm.)
T: How long are the square’s sides? 3ft
S: 10cm.
T: (Write cm x cm = cm’.) On 20m
your personal white board, write the area of 13t 9em
the square as a multiplication sentence,
including the units.
S:  (Write 10 cm x 10 cm = 100 cm”.) 10 cm
(Project a rectangle labeled 3 ft by 13 ft.)
T: What is the measure of the rectangle’s
longest side?
5 s ]
S: 13 ft. 14 in
What is the measure of the rectangle’s 13yd % yd
shortest side?
S: 3ft 20in
(Write ft x ft = ft>.) Write the area of the rectangle as a multiplication sentence
starting with the length of the longest side.
S: (Write 13 ft x 3 ft = 39 ft*.)
Continue this process with the other rectangles and square.
Find the Volume (4 minutes)
Materials: (S) Personal white board \—L
Note: This fluency activity reviews Lessons 1 and 2.
T: (Project the first image to the right. Number of layers = 2.)
Each cube is 1 cubic centimeter. gj
T: (Underneath, write Number of cubes in each layer: J)
Fill in the blank.
Lesson 4: Use multiplication to calculate volume.
COM_MON Date: 10/21/14 enagaa eny 5.B.4
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

S: (Write Number of cubes in each layer: 6.)

T: (Write Number of cubes in each 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 }oqj, 2 cubec wide and | cube

T high, which is the Same thing as 2 rows with 2 cubes
o ineach row. The correct Volume is 4cm? Karen should
y B not be aééin_q all +he sides trgether. She shuld
c"‘q./” Court the total cubic unts in he 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.)

Lesson 4: Use multiplication to calculate volume.
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Follow a
T:
S:

T:

—
b 4con 4em
I 4 em
[
: =
e Zem 2emn 2. o
3 cm 3em Bem
A =3 cm
w = 2 e
= 4emm

Let’s record some information about our

prism in this table. Look at this layer on the CUbT_S in Each NuLmber of Volume
top. How many cubes are in each layer? ch (lF ayers _
How do you know? (3x2) 4 24 cm3
There are 6 cubes. Itis 3 cubes by 2 cubes. (2% 4) 3 24 cm3
- | counted them. = It’s like an array, (3x4) 2 24 cm

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

similar sequence to record the other decompositions.

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.

(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 4 um
this face? Write a number sentence to show the area.
Be sure to include the units.

A=(3cmx2cm)

3cmx2cm=6cm?

Zem
What do you notice about the area of this face and the 3 em

number of cubes in this layer? )
Y (Bemx Zem) * Aems 24em
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.

Lesson 4: Use multiplication to calculate volume.
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T:  Which dimension of the prism gives us that number?

S:  The height.

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

S: 4 centimeters.

T: 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.

L S: V=(3cmx2cm)x4cm =24 cubiccm. > V=6 cm’ x4 cm =24 cm®.

(Write V= (3 cm x 2 cm) x 4 cm = 24 cm®and 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.
S: 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?
S: 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 4em
area of this face.

S: 4cmx2cm.

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

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 an
talk.

S:  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.

T:  (Write (4 cm x 2 cm) x 3 cm.) Multiply to find the

volume.

S:  (Work to find 24 cm?.) A=Bemx g em)
(Project image of prism shown at right.) Now, let’s \\I dem
look at this last decomposition. Find the 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. 2cm

B om

(Bemx Acm) X 2em = 28 em’

Lesson 4: Use multiplication to calculate volume.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

The area of this face is 3 cm times 4 cm. That’s 12 square centimeters. There are 2 layers that are
each 1 cm. 3 x4 x 2 =24, The volume is 24 cubic centimeters. = The area is 12 square
centimeters, and the width is 2 cm. Twelve square centimeters times 2 centimeters is 24 cubic
centimeters.

This is the same volume as before. Look at all three multiplication sentences. What patterns do you
notice? Turn and talk.

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.

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

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!

Let’s see if this pattern holds. (Display image of prism shown below.) Record the dimensions of this
prism. What’s different about it?

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 L=2em
one. oz dem
}Lr_acm

How would you find its volume? Turn and talk. U
EAR L%
| can subtract 6 cubic units from the 24 cubic units in

the 4-layer prism. That makes the volume 18 cubic

centimeters. = | can multiply the 6 cubes in the top

layer by 3 layers. That’s 18 cubic centimeters. = | can &3 ol Q-cm> % Dem = \ B
multiply 2 cm times 2 cm times 3 cm, which is 18 cubic

centimeters. = The end has a 6 cm” area and 3 layers,

s0 6 cm” x 3 cm = 18 cm®. = The front face is different LZ tmx3 Cm> %3 em:= Bem®
now. Itis 3 cm by 3 cm. There is 1 layer behind the 3 _ .
cm x 3 cm face for a total of 2 layers. (Dem v 35""3“ 2 218

3cmx3cmx2cm=18cm’.
Let’s record this. (Record.)
What can we conclude about finding volume from these examples?

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. = Yeah, 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:

(Post the image of 2 cm x 2 cm square illustrated to the right.) This square
shows the top face of a rectangular prism. If the prism is made of 1 cm cubes,
what is the area of this face?

4 square centimeters.

Lesson 4: Use multiplication to calculate volume.
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T: (Write A=4cm? Then, post the image of prism with a height of 4 cm.) AzHem®
If the rectangular prism that sits below this face is built of centimeter
cubes and has a height of 4 cm, how many layers of centimeter cubes T
are in the prism? Yem
S: 4 layers.

How can we use the layers to find the volume? Turn and talk.
S: lcan 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, V= leem?
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.
Show me the multiplication sentence you can use to find the volume of this prism.
V=(2cmx2cm)x4cm =16 cubiccm. > V=4cm?’ x4 cm =16 cm’.
(Write V = 16 cm® on the board.) A bin2
(Post the image at 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. _\L

e A

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. = 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:  (Work to show V=6in*x2in=12in%)

(Post the final image, at 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 depth of the prism, which tells how many layers are behind the
front face.

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

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.

Lesson 4: Use multiplication to calculate volume.
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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.

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.

= Explain how the prisms in Problems 1(d) and 3(b)
are similar and different. Identify the dimensions
of another prism that would have an equivalent
volume to 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 (what we typically
think of as the base), the remaining dimension can
be thought of as the height of the prism.

= |n 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?

Lesson 4: Use multiplication to calculate volume.
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Lesson 4

Name __ K‘I&y —_ — — Date —

1. Each rectangular prism is built from centimeter cubes. State the dimeniians,dnd fird the volume.

» @ T SHLRZ
2 10%2= 20

Height: 2. _em

volume: _ 20 _em*
Length:_ 3 cm

i width: 2 em 3.“___,,‘2 Ly

Bl ueight: 4 _em b Rle= 24
votame: 2 e
- oy

e Length: _T_em
width:__ 2 em {tfz' *f
weight:_H_cm gA4=32
volume: _32_ e’

L = Length: M em

| | width: 3 em ,t‘_‘:'} 13
1 weght: 3 em 12%3=36
! ] Valume: 36 om*

2 Write il e Sl dculate the volume for each rectangular prism in
Problem 1. Include the uniss in your sentences.

o SumK2Zom¥2em=20m® b _3cmX Zem xbom = 2Hom?
o YemX AmAligm=32¢m® & Yok 3om X 3em=36em?

COMMON | temsad L mutipheation 1o cabcubete volees ny
CORE e W engage 58.11
S —— IR T T e g e
3. Calculate the volume of each rectangular prism, Include the units in your number sentences.
a b
&m
]
.
=

ve_tin % 3in AHin= 49in? ve_3mx Zm X bm =36m*

4. Tyron is constructing a bax in the shape of a rectangular prism to store his baseball cards. it has a bength
of 1 it awidth of 7 i , and a height of 8 What s the volume of the
box?

V=lxwxh

Zloem xTemngem  The volume of #he

=Toerm® X Bem bex is 560 cubic

=5B0em® Centimeters.
F-—-rocm——rw

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

a b.

Aaron can muttiply

Ares = 60 +he Griea of +he
=0 faie by e height
40 fi volume.
Aaron can mttiply the area of o find the Volume
the face by +he width 1o find Fhe volume. V=20t % 12in
V=40em* xSem= 300¢m* =2hgin?
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit NOTES ON

Ticket. A review of their work will help with assessing students’ VOCABULARY:
understanding of the concepts that were presented in today’s

lesson and planning more effectively for future lessons. The While it is true that any face of a
questions may be read aloud to the students. 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.

Lesson 4: Use multiplication to calculate volume.
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Lesson 4 Problem Set

Date

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

Length: cm
Width: cm
Height: cm
Volume: cm’
A Length: cm
Width: cm
Height: cm
Volume: cm’
7 Length: cm
Width: cm
Height: cm
Volume: cm’
Length: cm
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.

a b.
o d.
Lesson 4: Use multiplication to calculate volume.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 PrOblem Set

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

a. b. A
4in
6m
< > /: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.

Area = 60 cm?

Area = 20 in7 12in
5cm
Lesson 4: Use multiplication to calculate volume.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Exit TICket

Name Date

Calculate the volume of each prism.

Length: mm
L7 A
¥ Width: mm
{ Height: mm
7
Volume: mm?

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

b. A rectangular prism has a top face with an area of 20 ft* and a height of 5 ft. What is the volume of
this rectangular prism?

Date: 10/21/14

Lesson 4: Use multiplication to calculate volume.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

Name Date

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

a. ) Length: cm
Width: cm
7 Height: cm
Volume: cm®
b. v Length: cm
Width: cm
Height: cm
Volume: cm’
c. Length: cm
Width: cm
Height: cm
Volume: cm’
7 7 7 7
d.
Length: cm
N 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.

a. b.
c d.
Lesson 4: Use multiplication to calculate volume.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

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

a. b.
10 m

2 o

8in

Volume: Volume:

4. 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

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 5.MD.1 (2 minutes)
= Find the Area 4.MD.3 (4 minutes)
= Find the Volume 5.MD.3 (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® 800cm® 900cm® 1,000 cm®

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

100 cm?, 200 cm?, 300 cm?, 400 cm?, 500 cm?, 600 cm?, 700 cm?, 800 cm?, 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

Find the Area (4 minutes)

Materials: (S) Personal white board

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

Lesson 5: Use multiplication to connect volume as packing with volume as
COMMON filling. engage ny
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T: (Project rectangle with side lengths of 6 cm and 4 cm.) What is the length of the rectangle’s longest
side?
S: 6cm. 6cm
T: What is the length of the rectangle’s shortest
side? 4 cm
S: 4cm.
(Write_cmx_cm=__cm?%) Onvyour 9cm
personal white board, write the area of the
rectangle as a multiplication sentence
including the units.
S:  (Write 6 cm x 4 cm =24 cm?)
T: (Project a square with a given length of 9 cm.) 9 cm
Name the shape.
S:  Square. 3cm 7in
T: What is the length of the square’s sides?
S: 9cm.
T: (Write__cmx__cm=__cm?”) Write the area of
the square as a multiplication sentence including 12in
the units. 3in
S: (Write 9 cm x 9 cm = 81 cm?.) 7in >in
Continue this process for the other rectangles and squares.
Find the Volume (6 minutes) 2 cn
Materials: (S) Personal white board
< 5 5cm
Note: This fluency exercise reviews Lesson 4. 4om
T: (Project the 4 cm by 5 cm by 2 cm rectangular prism illustrated
at right.) What’s the length of the rectangular prism?
S: 4cm.
T: What's the width? Bem
S: S5cm.
T:  What’s the height? ‘
S: 2cm. /"
T: (Write__cmx__cmx__cm=__cm>.) On your personal 3em s
white board, calculate the volume.
S:  (Write 4 cm x5 cm x 2 cm = 40 cm®.)
Repeat this process for the 3 cm by 3 cm by 8 cm rectangular prism.
Avea = 40 fi®
7t
COM_MON Lesson 5: }:;;:ultiplication to connect volume as packing with volume as ny c 518
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S:

L A

(Project the rectangular prism at right.) Say the given area of
the rectangular prism’s front face.

40 ft*.
Say the given length.
7 ft.

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

(Write V = 280 ft*.)

Lesson 5

9ft

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, beaker labeled with mL, class
data recording sheet poster, ruler or tape measure,
Problem Set

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®=1mL.

T:

COMMON
CORE

2014 Common Core, Inc. Some rights reserved. commoncore.org

What are some ways that we can determine the
volume of the box you’ve been given using the
materials on your table?

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.

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 your Problem Set.

Lesson 5:
filling.
Date: 10/21/14

Use multiplication to connect volume as packing with volume as

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
will match 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 will
sink. 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.
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S v 4w

(Work.)
Now, | 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.

We could pour in some water and then measure the water with the beaker. = 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 beaker?

Milliliters.

Pour the water to the fill line. Then, measure the amount of water by carefully pouring it into the
beaker. Record the liquid volume on your Problem Set. Once your group is done, have a member of
your group record your data onto the class poster.

(Work and record.)

(Circulate, asking students to describe what they’re doing. Encourage use of the terms volume,
capacity, and other unit language.)

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?

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 was 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?

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 beaker 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 beaker to 15 mL.

(Pour.)

Now, pour in 1 more milliliter of water, and describe what happens to the water level.

The water went up one more line. = The water rose because we put more in.

Record the new amount of water on your Problem Set. What will happen to the water level if we
place 1 cube in the beaker? Tell your partner.

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

cube pushes some of the water out of the way.

Let’s find out how far the water will rise.
Place 1 centimeter cube into the water.

Describe what happens to your partner. When dividing students into groups, be
(Work and discuss.) sure to choose members with different

] strengths. Try to assign tasks such as
How did the water level change? recorder, builder, pourer, and

The water rose. = It looks like there’s more water in measurer.
the beaker. = The water went up 1 mL.

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 beaker. 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 centimeter?

Lesson 5: Use multiplication to connect volume as packing with volume as
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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 seen that 1 cubic centimeter = 1 mL. (Write 1 cm®= 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: 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?

S:  We know the size of the tank. = Since the water is filled to the 40 cm
top, the volume of the tank will be the same as the volume of
the water.

20cm

Find the volume of the tank. ' 30cm
S:  (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?

S: 24,000 mL.
. How many liters is that?
S: 24 liters.
Problem 3

a. Asmall 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

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

T: (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.

S:  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.

T: (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?

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

Lesson 5: Use multiplication to connect volume as packing with volume as
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S:  No, the tank is still the same size.

Will the volume of the water change? Why or why NOTES ON
not? MULTIPLE MEANS
S:  The volume in the tank will be less because some of OF ENGAGEMENT:
the water is gone. = The water won’t be as high. While the relationship of 1 cm® =1 mL
- The water level will go down by 1 cm, so that’s like seems a simple one numerically, the
pouring out a layer of 15 by 10 centimeters. concept behind this relationship—that
T: Find the volume of the water in the tank now. Turn of volume as filling, as well as packing
and talk (especially when comparing a

rectangular container to a cylindrical

S:  The bottom of the tank is the same, so the water is one)—is more complex. Be sure to

spread out on the bottom the same way as before. offer many opportunities for students
The only thing that is different is the height of the to encounter this concept beyond
water. I'll multiply 15 and 10 and then multiply by 9. today’s lesson. Ask often if an amount
That’s 1,350 cubic centimeters of water. = The part of of liquid will fit into rectangular

the water that is gone is 15 x 10 x 1. That’s 150 cubic containers and how it might be
centimeters. | can subtract that from 1,500. That will confirmed without pouring.

be 1,350 cubic centimeters still in the tank.

T: What is the volume of the water in the tank now?

S: 1,350 cubic centimeters.

T: Express that in milliliters. cone Lesson 5 Problem Set
St 1,350 mL. name _Clrrissey e D

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

Problem Set (10 minutes)

| e T e i
Students should do their personal best to complete the : 22 o ;‘“ :m ::“:
Problem Set within the allotted 10 minutes. For some : wzm " :Dm ;:wm”:m :m -
classes, it may be appropriate to modify the assignment by o o |
specifying which problems they work on first. Some ||
problems do not specify a method for solving. Students 'L 2; :

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

w

. Shade to show the water in the beaker.

Student Debrief (10 minutes)

Lesson Objective: Use multiplication to connect volume a: Aferdmiwoteraddeds  Aer L ameube s
) . L i 5 &
as packing with volume as filling. . S e
The Student Debrief is intended to invite reflection and MR SEUMON |t i mtinsmmm sy oy aye  sas
active processing of the total lesson experience. | smwememe— — TR 212 e e et

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 5: Use multiplication to connect volume as packing with volume as
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Any combination of the questions below may be used to lead the discussion.

= Make a real life connection for students by
discussing the use of cubic centimeters and the
term cc’s in medical applications. Medicines,

" asson's problemset’ EIE)

4. What conclusion can you draw about 1 cubic centimeter and 1 mL?

|ntraven9us fluids, and injections are often When 1. cabic. certimerer s adlad Hhe water /f—:i ;
ordered in cc’s rather than mL. Students may not level r‘lu‘ses jﬂE‘L Thereforz, 4 cabic em " ==
is efual 4o -

. The tank, shaped like a rectangular prism, ks filled to the 1op with water.

be aware that this is a cubic centimeter,
equivalent to 1 milliliter.

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

Will the beaker hold all the water in the tank? i yes, how much more will the beaker hold? ¥ no, how

i i i muich more will the tank hold than the beaker? Explain how you knaw,
When might you use fche word height to describe e . 41 bosker hods Aol
a figure, and when might depth be more less Phan the tank. 4L = LosomL, and |,04ocm? = Loto ml.
appropriate? Can the words be used o0 mL is oml more *t“:';‘ l,eoomli.". i .
6. Arectangular fish tank measures 26 cm by 20 cm by em, The tank ks filled with water 1o a degth
interchangeably? (Have students rephrase ?_“'w...n.m.n.“.m.?.m.w _x;st
i 2bermk 200m 5o o
problems from the Problem Set to test.) English #m';,.rx,gm:q,gmm#ﬂﬁ%]. +25% 7] i
language learners especially will benefit from 7”&:;"{:\1_"2] ;WfTQL 7,800 i p
such a discussion. . Howmany more . of water il b e 1o the ko th op? gl b o b
. _zzf"m i-;omlxsm The @emaining Part is 26am x 20cm X 3m.
= Problem 7 asks students to extend their - S‘g‘;:ﬂi"‘“r stoml. Tpeitglied toAnd the wlume. Hhere s
. . . = b =160 foqll. )
knowledge of cubic centimeters and milliliters to ,. :::,,,u.,.mm..n.n,,sw:;oj?;;;ﬁm..d,..a.h....u..__....m
liters. Allow students to work together to think 1) =1000em®  Jomemd+-So0omt=zen I 18 2em high.
through this task if necessary and then explain A SQN == - " engage™ sau

their thinking to another partner group. Discuss
other connections as well. If 1 cubic centimeter is equal to 1 milliliter, to what liquid measure is 1
cubic meter equivalent? How could you find out? (Students can draw to investigate using 100 cm =
1 m.) Building a cubic container from meter sticks in the classroom will help students 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 will all be 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. Ask: 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

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 Volume
Number Packed Length Width Height

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 beaker.

mL mL mL
10 10 10
9 9] 9
8 8 8
7 7 7
6 6 6
5> 5-5 5
4 4 4
3 3 3
2 2 2
1 1 1

At first: After 1 mL water added: After 1 cm cube added:
mL mL mL
Lesson 5: Use multiplication to connect volume as packing with volume as
COM_MON filling. enaa eny 5.B.24
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Lesson 5 Problem Set

4. What conclusion can you draw about 1 cubic centimeter and 1 mL?

5.

7.

COM _Mo N filling.
CORE

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

The tank, shaped like a rectangular prism, is filled to the top with water.
13cm

/1 4 ) i

10cm

‘/; 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.

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

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

b. How many liters is that?

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

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 550 ML /

dl »
o > -
200 mL -
150 mL ----
5cm 100 mL ----
50 mL -

A cm N /

a. Find the volume of the prism.

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

Lesson 5: Use multiplication to connect volume as packing with volume as

gggimo N JZZI;ZQU 14 eI'].g a.ge ny 5.B.26

Date:

(oc) BYNC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
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Name Date

1. Johnny filled a container with 30 centimeter cubes. Shade the beaker to < 100 mL /

o

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

80mL -----

60 mL -

40mL -----

20mL -----

N _

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
A >cm | 2cem
25cm
6cm Area = N P
12 cm B 75 em? D
12 cm

Area = 3cm E
20 cm’

12 cm

5cm

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.
Lesson 5: Use multiplication to connect volume as packing with volume as
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Lesson 6

Lesson 6

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)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Fractions 5.NF.4 (3 minutes)
= Count by Cubic Centimeters 5.MD.1 (3 minutes)
= Find the Volume 5.MD.C (6 minutes)

Multiply Fractions (3 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Module 4.

L1 1
T: (erte5x5=_.) Say the number sentence.
St Ixi=1
272 4

. . | 1.1
Continue this process with 3%3 and el

8
L2 1 . .
T:  (Write 3%5° __.) Onyour personal white board, write the number sentence.
L2 1 2
S: (Write-x-=—))
375 15
L2 1
T:  (Write 3%3° __.) Say the number sentence.
2 1 2
S: -x-=-
373 9
. L, 1 31 3 3 3
Repeat this process with=x=,-x=,and - x -
373’45 4" 5
L2 2
T:  (Write 3%5° __.) Say the number sentence.
Lesson 6: Find the total volume of solid figures composed of two
COM_MON non-overlapping rectangular prisms.
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15

(%]
wiN

X

[N}

. . 3.3
Continue this process for PRl

Lesson 6

L 1.3 . . .
T:  (Write $X7= __.) Onyour personal white board, write the equation.
L 1.3 3
S: (Write =x-==)
574 20

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

S: (Writeixﬂzl—zzl.)
4737 12

. . . . 2 35 2
Continue with the following possible sequence: 3% 5%3 and = x =,

Count by Cubic Centimeters (3 minutes)

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

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

S: 2,4,6,8, 10.

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

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

Count by 200 cm?® to 1,000 cm®. (Write as students
count.)

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

T: Count by 200 cm®. This time, when you come to
1,000 cm?, say 1 liter. (Write as students count.)

S: 200 cm?, 400 cm?, 600 cm?, 800 cm?, 1 liter.

Find the Volume (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 4.

2 4 6 8 10
200 400 600 800 1,000

200cm® 400cm® 600cm® 800cm® 1,000 cm®

200cm® 400cm® 600cm® 800cm’® 1 liter

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 cma,
they should say 1 liter.

T: (Projecta 3 cm by 4 cm by 2 cm rectangular prism.) —— 4om
What's the length of the rectangular prism? |

S: 3cm. )

T: What’s the width?

S: 4cm. 10 cm

T:  What's the height?

S: 2cm. J

<—>/"“"
4cm

COMMON | % [izgmmesis oot ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 m

T: (Write_cmx__cmx__cm=__cm>.) Onyour
personal white board, calculate the volume. ?
S (Write3cmx4cmx2cm=24cm?)
Repeat the process for the 4 cm by 4 cm by 10 cm rectangular € > 5in
prism. 4in
T: (Project the rectangular prism that has a given volume Volume = 40 in*
of 40 in®, length of 4 in, and width of 5in.) What’s the 4
length of the rectangular prism?
S: 4in.
T: What’s the width of the rectangular prism? 7
S: 5in.
T: What's the volume of the rectangular prism?
S: 40in’. |
T: (Write40in*=4inx5inx __in.) Onyour personal
white board, fill in the missing side length. If you need — 4
to, write a division sentence to calculate your answer. 3in \
S: (Write40in*=4inx5inx2in.) Volume =1201n
Repeat the process for the rectangular prism with a given volume
of 120in?, length of 3 in, and width of 4 in.
T: (Project the rectangular prism with a face having a given
area of 30 ft? and a given width of 6 ft.) Say the given Area =30 1t
area of the prism’s front face. .
S: 30 ft’.
T: Say the given width. ~ A
S: 6 ft. =
T: (WriteV=__ ft’.) Onyour personal white board,
calculate the volume.
8t
S:  (Write V=180 ft’.)
Repeat the process for the rectangular prism with a face having a
given area of 12 ft* and a height of 8 ft.
v
Concept Development (30 minutes)
Materials: (T) Drawing of rectangular prism figures
(S) 15 centimeter cubes, dot paper
Fariner A Yortner B
12 cubie vnits & cubic LS
Lesson 6: Find the total volume of solid figures composed of two
COM_MON non-overlapping rectangular prisms. en a eny
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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.

(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 structure.

We could put the cube on top of the rectangular prism.

- We could put them beside each other on the end.
- We could make an L. = The volume is 20 cubic
units.

Now, build a different structure using the two prisms,
and find the volume.

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

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

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

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:

2014 Common Core, Inc. Some rights reserved. commoncore.org

Possible Combinations

(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?
42 m’.

Imagine another prism identical to this one. If we glued them

together to make a bigger prism, how could we find the

volume? Turn and talk. Then, find the volume.

7m

2m

3m

We already know that the volume of the first one is 42 m*. We could just add another 42 m*to it.

That would be 84 m*>. = We could multiply 42 by 2 since they are just alike.

That’s 84 m°.

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

COM_MON non-overlapping rectangular prisms.
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Problem 3

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

S: There are two different size boxes this time. = The little box on ]
top only has measurements on the length and the height. ‘_’3 - 4in

T: 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

S:  (Work to find 120 cubic inches.)

T: 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.

S:  The boxes match up exactly in the drawing on the
width. That means the width of the top box is the
same as the bottom one, so it’s still 5 inches wide. o
- You can tell the top and bottom box are the same Cont'nu'ngrfo LERU CUb:Slto )
Wldth, so just multlply 3 x 5 % 2 C.OI’IStI’UCt.t e prisms can help to keep

i kinesthetic learners on task. The

T: What is the volume of the top box? calculation of the volume can still be

S: 30 cubic inches. made with the formula.

T: How could we find the total volume?

S:  Add the two together.

T: Say the number sentence with the units.

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

Problem 4

T: (Project or draw the figure given on the right.) am

Compare this figure to the last one. B
. . , . —>

S:  There are two different boxes again. = There’s a little 4m
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 6m
this time.

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

S:  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.
S: 2mx2mx2m =8 cubic meters.
Lesson 6: Find the total volume of solid figures composed of two
COM_MON non-overlapping rectangular prisms. en a eny
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NYS COMMON CORE MATHEMATICS CURRICULUM

T: What is the volume of the bottom prism? Say the
number sentence.
S: 6 mx2mx2m =24 cubic meters.
T: What’s the total volume of both? Say the number
sentence.
S: 8 cubic meters + 24 cubic meters = 32 cubic meters.
Problem 5

Two rectangular prisms have a combined volume of 135 cubic

meters.

Prism A has double the volume of Prism B.

a. What is the volume of each prism?

b. If one face of Prism A has an area of 10 square meters, what
is its height?

T:

T/S: (Read.)
T: What can we draw from the first sentence?
S:  Atape diagram for each prism. = Two tape A m
diagrams labeled Prism A’s volume and Prism B’s \3¢
volume. = A bracket on both to show they are B O
135 cubic meters total. = Their total volume is
135 cubic meters. 3 uaibs 5 145
T: What does the next sentence tell us, and how can Lunit = l—%{ = 4%
we represent it? . T P
. 2 x YSem = Q0.
S: Prism Ais double the volume of Prism B. - We Trism B‘s w\;‘“ u 4 T
need 2 units for Prism A. = Prism A’s tape should From B Volume iy 45 em
be twice as long as Prism B’s.
T: Show that in your diagram. Then, use this
information to solve for the volumes of both Area = \Orn®
prisms. ?
S:  (Work.) A0 = |lox __
What is the volume of each prism? Ao _ q
S:  Prism A'is 90 cubic meters, and Prism B is 45 cubic o
meters. Prism A 13 meters hagh.
T: To find the height of Prism A, what do we need to think
about? Turn and talk, and then solve.
S:  We know the area of one face. If we multiply the area by something, we should get the volume of
90 m>. 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: Find the total volume of solid figures composed of two
coM_MoN non—overlapping rectangular prisms. en a eny 5'B'33
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Let’s use a tape diagram to help us with this problem.
Read it with me.

Lesson 6

Challenge students whose spatial skills
allow them to see these figures easily
by having them draw a figure
consisting of three different prisms on
dot paper with just enough
information given to calculate the
volume of the figure. They should
calculate the volume of their own
figure and then exchange figures with a
partner.

Students can write about the minimum
information necessary to calculate the
volume of a composite figure.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

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 m?; “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: | ym  Amxlmxim
=64m?
Gy ™
Dol Half
Could be. &m x Hmxim =128m Could be 4m x hmx 2m =32m?
most Floor sPace: gmx 16 m MostFloor sPace : S xLpm
(or 1280 bate and Im }\Bh) (or 32n? base and I m }xiﬂh.)
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 m>, 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 i Coon o MATHEATIES GRS
the part to whole relationships of volume.

wme  Michelle oate
Problem Set (10 minutes) B — Na=Toxbiaxdin
— =2Rin**3in
Students should do their personal best to complete the * = gin?
Problem Set within the allotted 10 minutes. For some | “B_fm’::‘;‘:"‘
classes, it may be appropriate to modify the assignment o st
by specifying which problems they work on first. Some ‘::::::f:f’“m“‘mw'%‘m‘ :'::ﬁfjmm =t
problems do not specify a method for solving. Students ‘I;mﬂ*ﬁﬁe;ﬁﬁm:vﬁ&# ?&H\‘:fvm&zm :it 5;6
should solve these problems using the RDW approach e o e ST e Zvolames h;maﬁ"&hmi‘ :
used for Application Problems. - . TRV E—. b e Bk 3l
=l =|2emtRiom o gm =24 mtREm
=4gm? A B = Igpm?
Student Debrief (10 minutes) e oens scmm2m K | oo
::r::xzcm - =|gom?

H . B . . volume: ¥ferm?+&oem3= | 3 volume: _[HpmPt | ]?izimj
Lesson Objective: Find the total volume of solid figures : e AT Shom- v gorm
ution Strategy: Sclution Strategy:

composed of two non-overlapping rectangular prisms. loum—6em showsthat the  12m=€m shaos that the height of
length of A is 4em. Then A is &m. Again, T found the velume
I fund the velume of A 48 of eath Prism then added Hhem frgether.

and added them together.
JIR EQUMON [t mmpmmiiem e engage™  ses
Lesson 6: Find the total volume of solid figures composed of two
COM_MON non-overlapping rectangular prisms. en a e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

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. ea

*  What advice would you give to a friend who 2 Aol e e madaf o ol g i O ey 0

was having trouble picturing the dimensions \fulwserZB;\iﬁmzfﬂ xz"g*" — =
. . =208 iny 3
on a composite figure? What helps you to S e i i hz4din ==
- . . . . ume.g =TinX SinX in 6 ind
figure out missing dimensions? 186 g AEn s 7
T T2in*# 1&in m, +2’qu
= If all students use an addition strategy to find the =), 24 in* 3,40 Theldline obthe Surue 5,
gy EN ﬂ\gmhmd olume of twa identical cubes is 128 cubic centimeters. What is the side length of each

total volume of the figures, suggest to them the M el vome  bhomkemx e = bHem?
alternate strategy of subtracting the missing part. Each side length en each Cbe. is Hem.
For example, Problem 1(d) offers such a strategy. e e et s 14 o
Ask students to imagine that the top prism was sresmeteen it x Sem = (20 cm?

.

once identical to the bottom prism (much like the B e e of th waler

figure in Problem 1(a)). Ask: If these two prisms is 120 em®

were identical, what would the total volume be?

(360 cubic meters.) Now, imagine that the end : E""hwm"{m‘%:__ﬁ";ﬂf

was removed from the top prism. What would : ﬂi‘;ﬁﬁ:‘“;&ﬁﬁ”ﬁ"mﬁ -m Ez

the volume of that removed part be? " ez ",;“‘;ﬁ;i“"z.i"“é,’?i'if;;ili?;ma.sm Bt

(2 mx 3 mx6m =36 cubic meters.) If we © A1 g v s b st

wanted to know the total volume of the figure Frze= “, =t The heft of Priam B 15 13Ft.

with this part removed, how could we do that? IR g3 | r:_..,,z;m. s enoageM  san

(Subtract. 360 m®—36 m® =324 m>.) Is this the
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. Ask:
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.

Lesson 6: Find the total volume of solid figures composed of two
COMMON non-overlapping rectangular prisms. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 PrOblem Set

Name Date

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

a. b.
7 in
3in
5cm
6in
5cm 4in
3cm 15in
14 cm
Volume: Volume:
Solution Strategy: Solution Strategy:
8m
c d «—>
4cm
A
6cm
2cm
12m
3cm 6m
10cm
\
' 3m
10 m
Volume: Volume:
Solution Strategy: Solution Strategy:
COMMON Lesson 6: Find the total volume of solid figures composed of two ny
v non-overlapping rectangular prisms. 5.B.36
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

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?

'qlq

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?

Lesson 6: Find the total volume of solid figures composed of two
COM_MON non-overlapping rectangular prisms. en a e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Exit TICket

Name Date

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
<+—>
3in / 7
C
= 13in
B
A
Lesson 6: Find the total volume of solid figures composed of two

COM_MON non-overlapping rectangular prisms. en a e ny 5.B.38
CORE Date: 10/21/14 g g

(oc) BYNC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

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 9
cm
7cm
21cm
Volume: Volume:
Solution Strategy: Solution Strategy:
c d.
6 mm 12m
4 mm
A 9
m
[ —>
5 mm 4 mm
11m
—>
8 mm ‘/4m
5mm
v ‘/2
< n m
3 mm - 10 m g
3 mm
Volume: Volume:
Solution Strategy: Solution Strategy:
COMMON Lesson 6: Find the total volume of solid figures composed of two ny
non-overlapping rectangular prisms.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

2. A planting box (pictured 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 three such boxes?

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?

Lesson 6: Find the total volume of solid figures composed of two
COM_MON non-overlapping rectangular prisms. en a e ny
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Lesson 7

Lesson 7

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

Suggested Lesson Structure

l Fluency Practice
Concept Development
B Student Debrief

Total Time

(12 minutes)
(38 minutes)

(10 minutes)

(60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply Fractions 5.NF.4

= Find the Volume 5.MD.C

(8 minutes)

(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:

Note: This fluency exercise reviews Lesson 5.

(S) Personal white board

2cm

4in

T: On your personal white board, 6 cm

write the formula for finding the

volume of a rectangular prism.

S: (WriteV=Ixwxh.)

(Write V=1xw x h.) Projecta
rectangular prism with a length 3ft
of 5 cm, width of 6 cm, and

height of 2 cm.

T: Write a multiplication sentence to
express the volume of the

rectangular prism.

COM_MON Lesson 7:
CORE

Date:

2014 Common Core, Inc. Some rights reserved. commoncore.org

7ft

9ft

8in

6in

3in
5in ain

6in

Solve word problems involving the volume of rectangular prisms with
whole number edge lengths.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 7

S:  (Beneath V=Ixw xh, write V=5cm x 6 cm x 2 cm. Beneath it, write V = 60 cm?.)

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 solution.

whole number edge lengths.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

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 ) ——

asked to find the volume of the soil in the Vedvw ek

planter. The use of the volume formula allows VB« 26230
students to find the number of cubic feet of SDIL V= yggy?

soil in the planter. A non-scaled illustration of a2 There is 48 cubic Feetof
the planter is the most logical diagram to Ll_ $oil in the plader.

accompany this work. —~¢H —-—ﬂ!rg{'

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.

Ve Qvan ek Velrwelh
= Vzloft = g8t xUH /’k Voo 1ot « 200 . 15
w V= 32048 V= 82084

g____.m,u

/ V:lx,&unj\.

L N=328L .58 24
L

—

-
264 i 3
= 320 n/ 2 Ve fvas b
i AVIR {98 [P
T A V=320 ?
7 ¢

f—7t —a4,

In Problem 2, students are asked to come up with four sets of differing dimensions that will all result in a
volume of 320 cubic feet. This problem requires students to think in terms of whole to part. They will 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.

Lesson 7: Solve word problems involving the volume of rectangular prisms with
COM_MON whole number edge lengths. en a e ny 5.B.43
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Problem 3

Lesson 7

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.

gi“Cﬁ GCO'F("YCj wants to Ibr.ul,r! o P{m{(r 373 =12 V:Q’-mrﬂ"
with a heiawt of 3 Fect € o volume of 12=4+3 \j:ll’?:;i’i“’f x3h
y: 3

36 cubic #co{’l the base of the P‘an‘hf

s‘““lJ hwe own Orea o 2 $$'C“' T
drew o ’\Mkr wth a lenDh« of YH e

width of 3“,%&'&:’13\& o4 3£%,

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.
From there, students have the freedom to design a planter with
a base measuring 12 ft x 1 ft, 6 ft x 2 ft, or 4 ft x 3 ft.

(Note: These dimensions may represent either the length or
the width.) Again, this presents an opportunity to discuss the
connection between areas of the base and the shape the
planter will take. Extend the problem by asking students to
choose the planter that would not extend beyond a 5-foot
window. (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.

Problem 4

NOTES ON
MULTIPLE MEANS
OF EXPRESSION:

If students have difficulty drawing the
rectangular prisms freehand, isometric
dot paper can be used as a scaffold.
Students may also like to use a
computer to draw their figures to be
printed out. Calculations can be done
alongside.

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?

Lesson 7: Solve word problems involving the volume of rectangular prisms with
COM_MON whole number edge lengths. en a e ny
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Lesson 7

ll,) SHED . V 2 66 xS P« ‘EH G’Qof'cnjs Cuevent ghed hu.q
V= 2"[0 'u“ volume of 24O eulbic ‘F‘l" whiel
is half He volume he needs .
e i miﬂ A B a4-
DIMERI NS | \} = 2o ™3 x ¥ B“l‘l""-u"j (Wensie
BeSmeey Yo shed | Geolliy will geta shed

3
V= I‘QZD # ol (s B times the curvest size

CLcc.am;e 2x2x2 '—'-3)_?0 double
e volume ke needs wlj 4o double

one dimension, 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 will result 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?

Llh) Since Ge wanks 4o doulde tha veluwe of his shed

'-; \'-CC? ‘Hn( \Atlj‘w{" e same :‘\sl could double e 'ansh.
€ Leey e widkh Yhe same o, Ov he could doulle ¥he
widt ¢ Weep Hhne lengiin e cane.

,ﬂ:’.‘a“ _Q-‘c't
4..:-.‘53-\' ok v = lOoFt
A=gH A-TEt

This problem builds on the 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 you 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 students in
a discussion about why this is possible (think back to Problem 3), and have them share their alternate
solutions.
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Lesson 7

c. If he uses the dimensions in Part (b), what would be the area of the new shed’s floor?

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 will be using their varied answers from Part (b) to answer this
guestion, 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).

)

Az A %
A= 1abt « 55
A= GOl

]F:

The Floor would have aw
frea a-P LO t%u-n. au.{‘.

k——rats —¥

Student Debrief (10 minutes)

Lesson Objective: Solve word problems involving the
volume of rectangular prisms with whole number edge
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 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 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 effect does doubling one dimension have
on the volume? Doubling two dimensions?
Doubling all dimensions? Why?

= What effect would doubling one dimension while
halving another have on the volume? Why?

Lesson 7 Problem Set 'E'.'“T.'&

Y5 CORSMON CORE MATHEMATICS CHRSICLELR

Name jﬂﬂ_, — pate___

Soive.

Geoftrey bullds rectangular planters

1. Geoffrey's first planter is B feet long and 2 fect wide. The container ks filed with scil to a height of 3 foet
i the planter. What is i I 50l n the pl Explain your woek using 3 diag)

: V= Lxwx H
]l,.r_’: /i _ aftx2fta3et
] e 'j ol = ugft?

There is 44F of gl inthe planter.

2. Geatfrey wants 1o grow some tamatoes in four fange planters. He wants cach planter to have a volume of
320 cubic Feet, bust he wasts them ol to be different. Show four different ways Geoffrey can make these
planters, and draw diagrams with the planters’ measurements on them.

Planter &

=L R
=X ?«F'h: st
NzLrwrH =320f1*
=32ffx sPtx 2rt [ |
| - =320f3 -~ M E— — I
“f:: Egmmtm tomoa s ::':::;N:‘:.;:T:‘-.w..;,..e:f..».—-:.:..-m e engageny 589

=  How many prisms can you think of that have a volume of 100 cm??

= |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.

L=heft o w reﬂ
[ |rhrum3 ﬁms in part ln] whax ooqln e the area of the new shed"s flaer?
A= LrwW The Foor could have an
w =RAXSH  ora of 4Pt
=4oft*
Iz
3RO T SISt engage™  sew
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3. Geallrey wants to make ane planter that extends from the ground ta just belew his back wincow. The
window starts 3 feet aff the ground, If he wants the planter 1o hold 36 cubic feet of soil, name one way
hie could build the planter so it i not talier than 3 feet. Explaln haw you know.

V= LXwxH
3633=12 :4{-{-!\3&%%
12=4%3 536‘&0

Sinte GeofFrey warrks o buld a plader waith
a height aF3H- 4 avelume of 263 +he bae

of the plarter should have an area of 1262 I
e a Planter woith L= 4tk W=3FF, H= 35

4. Afer 2l of this gardening work, Gealflrey decides he needs a now shed to replace the old sne. His current
shedis a rectangular peism that measares 6 fect bong by 5 feet wide by 8 feet high. He realizes he needs 3
shed with 480 cubs: feel af storage.
@, Wil he achiews his goal if he doubles sach dimension? Why or why not?
Shed « V= gH4 sFFx aft %ydm}i%m:h dimension of the ched, GesHrey
= 2UsfHt will get 0 $hed dhat is 8Himes the current Size
shed  voouoftie  beaws (zmz—gj o double Fhe velume he
Smgnel V=240 auie
Tmel ) q2oft needs on'y 4o duble. cne dimansion, ot all Shree,
b n e wants 1o keiep the height the same, what could the other dimensions be for him to get the

wvalume he wants?
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Lesson 7 Sprint m

A # Correct
Multiply, but don’t simplify.
1 1 2 5
! 255" 23 5557
1 1 3 5
2 EXEZ 24 EXE:
1 1 1 1
3 X7 25 $%3°
1 1 1 2
4 EX;: 26 5){5:
1 1 2 2
5 753" 27 33
1 1 2 3
6 355" 28 Sx3°
1 1 2 4
/ 3°3° 29 33
1 1 2 5
8 36 30 355"
1 1 3 3
9 35357 31 Sxgs
1 1 3 1
10 EX§= 32 ZX§=
12 3 4
11 EXEZ 33 ngz
2 2 3 5
12 EX§= 34 ZX§=
1 1 3 6
13 Zx§= 35 ng=
1 2 1 6
14 Zx§= 36 ng=
3 2 1 1
15 ZX§= 37 ;X;=
1 1 1 3
16 gx§= 38 §X§=
5 1 5 1
17 gx§= 39 gxz=
5 2 3 3
18 gxgz 40 ZXZ:
5 2 2 6
19 ngz 41 gxg=
1 1 3 6
20 gxgz 42 ZXE:
2 2 7 7
21 Exg: 43 gxa:
2 3 7
22 Zx2- 44 Lx2=
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B Improvement # Correct
Multiply, but don’t simplify.
AR n] -
1 1 4
2 %77 24 Tx3=
3 355" 25 Ixli-
1 1 1 3
4 2%9 " 26 Fx3-
5 $x3 " 27 2x3-
6 $r5C 28 2x%-
7 Tx3- 29 2x2-
8 $ryC 30 2x8-
9 $75° 31 2xd-
10 % x % - 32 % X % =
11 %X%= 33 %x%=
12 % X % = 34 % X % =
13 357" 35 2x2-
14 $x7 " 36 1xd-
15 2x3- 37 s x5
16 I%6" 38 1x3-
7 e 39 Ixl-
18 2x32- 40 2x2-
19 Tx3= 41 2xE-
1,1 2 6
20 sX3 " 42 Sx3=
3 _3 6 8
21 $X5° 43 2x 3=
22 sxz= 44 Lx2-
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

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
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

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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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.
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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 feet. 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

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 5.NBT.7 (4 minutes)
= Mixed Numbers to Improper Fractions 4.NF.4 (4 minutes)
= Multiply Mixed Numbers 5.NF.4 (4 minutes)

Multiply Whole Numbers and Decimals (4 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Module 4, Lesson 17.
: (Write3x2= .) Say the complete number sentence.
S: 3x2=6.
3x2=6 3x0.2=0.6 0.3x0.2=0.06 0.03 x 0.2 =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 3 x0.2.) On your personal white board, write the number sentence, and solve.
(Write 3x0.2=0.6.)

(Write 0.3 x 0.2.) Write the number sentence, and solve.

(Write 0.3 x 0.2 =0.06.)

(Write 0.03 x 0.2.) Write the number sentence, and solve.

S: (Write 0.03 x 0.2 = 0.006.)

Continue with the following possible sequence: 2x7,2x0.7,0.2x0.7,0.02x0.7,5x3,0.5x3,0.5x0.3,
and 0.5 x 0.03.

H v a0 A
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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.

T: How many halves are in 1?
S: 2.
T: How many halves are in 2?
S: 4.
T: How many halves are in 3?
S: 6.
T:  (Write 3%: .) How many halves are in 3 % ?
Write 3%as an improper fraction on your personal
white board.
. 1 7
S: (Write3=-=-))
2 2
. . . . 1,1 ,2 .1
Continue with the following possible sequence: 55 , 45, 45 , ZZ ,

Multiply Mixed Numbers (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 10.

Format as illustrated to the right.

Lesson 8

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

If students are having trouble with
fractions, give them fraction tiles to
work with. Have them build 1 whole
from halves, then 2 wholes, and so on.
Then, have them build 3 wholes plus 1
half, and have them count how many

o1 . .
halves are in 35. Continue with other
fractional units.

23, and 45.
4 6

3EXZ:
2

=(3x2)+(;x2)

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.
=7
T: (Pointto %x 2.) Tell me the complete multiplication sentence.
Ix 2=1.
2
T: Tell me the addition sentence combining the products.
S: 6+1=7.
Continue with the following possible sequence: 4§ x2, 3% x4, and 4% x 3.
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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

Lesson 8

NOTE ON
MATERIALS:

When printing the box and lid patterns,
be sure the printer is set to Actual Size.

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 will need three to five copies of each box, but
they may not all be used.

Students will 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
box open side down to create their sculpture. 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.

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 structure 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 to
fulfill the requirements or may be
asked to use more prisms to construct
their design.

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

(Demonstrate cutting the 6 cm x 3 cm template.) 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?

S:  They would need to be 2 cm high.

T: 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.

S:  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.
S:  (Draw.)
Reread the third prompt with a friend. Share your
ideas about how you’ll meet its requirements.
S:  (Share.)

What were your ideas? ) .
Students whose fine motor skills are

S:  I'm going to make Prism A. Then, try to cut one of the less developed may enjoy producing a

other prisms to make it half the volume of Prism A and virtual version of this project. They
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. = /'ll SketchUp. These can be printed and
make a prism. 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.

S: 1 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.

T: The final prompt says that the total volume of your design must not exceed 1,000 cubic centimeters.
Share your ideas.

S:  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 cc), and then one that’s a third of that (140 cc). That’s 770 cubic centimeters. That
means | still have 230 cubic units and two prisms to play with. | can make one 3 cm by 6 cm by 4 cm
and one 5cm x 5 cm x 4 cm for a total of 770 + 72 + 100 = 942 cubic centimeters.

T: 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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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson 8

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 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 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)

Name

Using the bax patterns, construet & seulpture containing at least 5, but not mare than 7, rectangular prisms
that meets the fedlowing requinements in the table brlow.

Alex

| 1. [y scutpture has 5 10 7 rectangutar prisms.

Fach prism is labeled with 3 better, dimensions, and volume.

wime Gom

Prism € 6 cm.

Prism D 5(!!1

by

By

prisma 10 €M by i; M by_3¢m  volume= 210 cm?
_Sem v _Him voume= _180Cm?
Bem v Yem voume- _T20m?

by Zeen by Qe vomes Goem?

Date

Number of prisms: I;__

prismE _Sem

by

2em oy Tem  voumes _T0em®

prismE_dheen

by

3om by

lem  volume _12¢m?

Prism __

by

by

Volume =

The total volume of all the prisms is
1,000 cushic contimetars or less,

prism 0 has  the volume of prism B, | #rism 0 Volume = _ Goum?
| rism B volume = L

, | 3
Prism € has ] the volume of prism A | prism € volume = Toem

| prism Bvetume - _2100m*

| votsivolume: 634 cm? szlg

Show calculations: Tz

“ COMMON | tomen s
CORE I
Date:

Mgy st 55 ok of ok o devign 8 skt

ctangidas e i gesn s e - engage“y 5858
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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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Problem Set

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Exit TICket

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
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 8 Homework

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Template 1

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.

vk wNe

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 A wN 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.

v A wN e

The total volume of all of the prisms must be 1,000 cubic centimeters or less.

project requirements
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Template 2 m

Note: Be sure to set printer to Actual Size before printing.

box pattern (a)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Template 4 m

box pattern (c)
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 8 Template 6

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 (x 5)
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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

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)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (7 minutes)

= Multiply Decimals 5.NBT.7 (3 minutes)
= Multiply Mixed Numbers 5.NF.4 (4 minutes)
Multiply Decimals (3 minutes)
Materials: (S) Personal white board

Note: This fluency exercise reviews Module 4’s Lessons 17 and 18.

¢ (Writed4x 2= .) Say the number sentence.
S: 4x2=8.

4%x2=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 0.02 x0.9=0.018

4x3=12 0.4x3=1.2 0.4x0.3=0.12 0.4 x0.03=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%x3,0.4x0.3,
and 0.4 x 0.03.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Multiply Mixed Numbers (4 minutes)

Materials: (S) Personal white board

Note: This fluency exercise prepares students for Lesson 10. Format your

4ix2
writing as illustrated to the right. 3%
1
T: (Write 4 % x 2 and below it (4 x 2) + (é x2).) =(4x2)+(;x2)
T: (Pointto 4 x2.) Tell me the complete multiplication sentence. ;
S: 4x2=8, =843
T: (Pointto % x 2.) Tell me the complete multiplication sentence. -g2
3
l X 2 = E'
3 3
T: Tell me the addition sentence combining the two products.
s: 8+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?

volume of the book box? How do you know? all +he  looxes, .

c. Which box is % the volume of the lamp box?

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

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 image of the shape below on the board.)
Here is a student’s project designed according to the
directions we used yesterday. I've measured the
boxes, and the measurements that you see on the
diagram are correct. The volume of A is given.
(Distribute a copy of the Problem Set to each student.) liiehighinimbesofmeasurements
Your job is to use the rubric to see if this student met ECT IR LR 23

. . overwhelming to students with visual
all the requirements of the assignment. e
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 cm®. = Prism B has a volume of 420 cm?.

- Prism E has a volume of 140 cm>. = Prism D’s —
volume is 18 cm’. —— 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
T: Check the Element present? Box and record the
number of prisms used under Specifics of Element. Prism A: 6.cm x 3 cm x 2 cm =36 cm®
S: (Check box, and record 5 prisms.) Prism B: 10 cm x 7 cm x 6 cm = 420 cm’

Prism C: 6cm x3cmx2cm=36cm’
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
they only used 5 boxes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

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 volumes TS Teed ol e s, heny

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.

S:  We need to find out if the Prism D is one half of

What are the units for the dimensions and volume?

s commt cutol 1 esson 9 Problem Set. [EIT
one of the other prisms and if Prism E is
one-third of another prism. = We need to nane_ Roberta oute
calculate the volume of all of the prisms first, and tredewed 2l
. . U the rubric below to evaluate your friend's praject. Ask g e measure the parts to d i
then check if Prism D has one-half the volume of ke your i s he et Repcndto haprenen Rl b e hid o The
one of the other prisms and if Prism E has s prostedbneth the i o e

one-third the volume of one prism. = Prism D
has a volume of 18 cm?, which is one-half of
Prism A’s volume. = Prism E has a volume of

—H— 4 4 -
| 2 | Al prisens are lababed with a letter. | wire letters used:

140 cm?, which is one-third of Prism B’s volume. !\a_mmmmmmmm | v | A-D |

T: Record your findings. Check the requirement I Vv m"-«“m ]
boxes, and use the second page to record your :'"';:“::,":".:::*;‘:;“‘“""“‘“ \/ :m{"f"::: |

m calculations. (Circulate to make sure students are a:‘mm;m.mar' it

using the correct parts of the rubric to record the | [ v
information.) r°—”§“"'“°‘°"" ' v :_LE’_;”"'"' _

S: (Record.) Vlemmimna | et | |
What is the total volume of this shape? —— o '

S:  (Work and show that 36 + 36 + 18 + 140 + 420 = 36cmP+ #20*+ 36 o+ [8cm? + HOcm = 600
650 cm”.)

T: Did this student meet all the requirements of the BREGHON| 7 SRS engage™ sen

assignment? Tell me how you know.

S:  Yes, she did. The volume is 650 cm?, which is less than 1,000 cm®. = 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 m

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

. . & Measure the & of each prism. of each prism and the total volume. Record
number Of the project that you review on your that Information In the table below. Hf your messisrements or volume differ from those lsted on the
peaject, put a star by the peism label in the table below, ard record on the nsbric.
Problem Set. Begin by confirming the

w0 Lesson'd Problem Set

measurements and volumes calculated by your h | Loy 3emor Zem 3hem? 1
classmate. (Distribute one sculpture to each r“ S f‘" ﬁ‘" | H2oem® |
. . c o by w_ﬂ:n 3bem? |
student, and circulate to answer questions that ———[ oo Bem Lem 5 IS‘_aT
arise.) e ot o T o 260 | Jyo emd
. | i
[ |- 1
Student Debrief (10 minutes) s vt B o C
Secms 5 2 = e el s Ao o the e e o
Lesson Objective: Apply concepts and formulas of volume Prism D's Volume. of 1em? is & of Prism A or €5 volume.,
to design a sculpture using rectangular prisms within given [ *mnSsmeeer
parameters. #0cm® = 3 =hoem?

1
Prism E's volume of I4oom® is 3 of Prism B's volume,

The Student Debrief is intended to invite reflection and
11. Total volume of sculpture: 650;0‘1’

active processing of the total lesson experience. Sho calclaions bl
: 428 #56 492 Slo
. . . . £ o
Invite students to review their solutions for the Problem “Is¢ ‘1?4'2“ —»-.-?—SIO

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.

COMMON | tomeas: 2 i i s o, Y sam
CORE | e engage B.74

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. David Smith (1906-1965), Cubi VI, 1963,
stainless steel. Art © Estate of David
. . . Smith/Licensed by VAGA, New York, NY.
Exit Ticket (3 minutes) 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.

Lesson 9: Apply concepts and formulas of volume to design a sculpture using
COM_MON rectangular prisms within given parameters. en a e n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

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

present?
)

Requirement Specifics of Element Notes

1. | Sculpture has 5 to 7 prisms.

# of prisms:

All prisms are labeled with a letter.

Write letters used:

All prisms have correct dimensions with
units written on the top.

List any prisms with
incorrect
dimensions or units:

All prisms have correct volume with
units written on top.

List any prism with
incorrect
dimensions or units:

. 1
Prism D has > the volume of another
prism.

Record on next
page:

. 1
Prism E has 3 the volume of another
prism.

Record on next
page:

The total volume of all the parts
together is 1,000 cubic units or less.

Total volume:

COMMON
CORE

Calculations:

Lesson 9:

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

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.

Lesson 9: Apply concepts and formulas of volume to design a sculpture using
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Exit TICket

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

18 in

Width: inches

Volume: cubic inches

6in 10in
\ N/
- \ .
\\\x\\ '\6\(\
\\~~
b. Rectangular Prism Z

Height: inches

Length: inches

Width: inches

Volume: cubic inches

c. Find the total volume of the sculpture. Label the answer.
Lesson 9: Apply concepts and formulas of volume to design a sculpture using
COM_MON rectangular prisms within given parameters. en a eny 5.B.76
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

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

Item:

Height: inches
Length: inches
Width: inches
Volume: cubic inches

c. Rectangular Prism C

Item:

Height: inches

Length: inches

Width: inches

Volume: cubic inches

Lesson 9: Apply concepts and formulas of volume to design a sculpture using n
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4 Mathematics Curriculum

GRADE 5 e MODULE 5

Topic C
Area of Rectangular Figures with
Fractional Side Lengths

5.NF.4b, 5.NF.6
Focus Standard: 5.NF.4b Apply and extend previous understandings of multiplication to multiply a fraction or
whole number by a fraction.

b. 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.

5.NF.6 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 (5.NF.4b) and
solve real world problems involving these figures (5.NF.6), 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.

COMMON Topic C: Area of Rectangular Figures with Fractional Side Lengths n
CORE Date: 10/21/14 engage y
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic C

A Teaching Sequence Toward Mastery of Area of Rectangular Figures with Fractional Side Lengths

Objective 1:

Objective 2:

Objective 3:

Objective 4:

Objective 5:

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)

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)

Measure to find the area of rectangles with fractional side lengths.
(Lesson 12)

Multiply mixed number factors, and relate to the distributive property and the area model.
(Lesson 13)

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

COMMON Topic C: Area of Rectangular Figures with Fractional Side Lengths
coO
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

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)

I Application Problem (8 minutes)
Concept Development (30 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Decimals 5.NBT.7 (4 minutes)
= Change Mixed Numbers to Fractions 4.NF.4 (4 minutes)
= Multiply Mixed Numbers and Fractions 5.NF.4 (4 minutes)

Multiply Decimals (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews
M4-Lessons 17-18.

T: (Write2x2= .) Say the 3x4=12 3x04=12 0.3x0.4=0.12 0.03 x0.4 =0.012

2x2=4 2x0.2=04 0.2x0.2=0.04 0.02 x 0.2 = 0.004

multiplication sentence with the
answer.

2x2=4,

(Write 2x0.2=___.) On your personal white board, write the number sentence and the answer.
(Write2x0.2=0.4.)

(Write 0.2 x0.2=___.) Try this problem.

(Write 0.2 x 0.2 =0.04.)

(Write 0.02 x 0.2 =___.) 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.

5x7=35 05x7=35 0.5%x0.7=0.35 0.5x0.07 =0.035

S 490 49

COMMON Lesson 10: Find the area of rectangles with whole-by-mixed and ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

Change Mixed Numbers to Fractions (4 minutes)

Materials: (S) Personal white board

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

T: How many fourths are in 1?
S: 4.
T: How many fourths are in 2?
S: 8.
T:  (Write 2%: ____.) How many fourths are in 2 % ? Write Z%as an improper fraction on your personal
white board.
. 1.9
S: (Write2-=-))
4 4

Continue with the following possible sequence: 23, 21, 43, 33, 25, 33, 45, and 51.
4’727 737747678’ '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 s
T:  (Write 3 5% 2 3= . Pointto 3 2.) Say 3 Sasa fraction greater than one. 3-12-. ‘2423 —
7
S: > _ l l
7 1 1 1 =2X3
T: (Write==-x2-. Pointto 2-.) Say 2-as a fraction greater than one.
27 73 3 3 59
7 = L
SIS 6
7.7 . . . . =8 ]
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 % =___ . Beneathit, write % X g Beneath it, write %. Beneath it, write 8 %.)

Continue with the following possible sequence: 3§x 2% and 3% x 42.

Heidi s Andrews

Application Problem (8 minutes)
ﬁg‘" 2! Wkt
g 5er

Heidi and Andrew designed two raised flowerbeds for their garden.

Heidi’s flowerbed was 5 feet long by 3 feet wide, and Andrew’s a8t x 5 x 33% 2y s & x—fg
flowerbed was the same length but twice as wide. Calculate how =k - ;’D% .
many cubic feet of soil they need to buy to have soil to a depth of 305t s LoSr® dot

2 feet in both flowerbeds. They need Q0 cubic Seek of seil.

Note: This Application Problem reviews the volume work from Topic B.

Lesson 10: Find the area of rectangles with whole-by-mixed and
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NYS COMMON CORE MATHEMATICS CURRICULUM

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

Lesson 10

-
L

white board (S) 5 large mystery rectangles lettered A—E (1 of Rectangle A
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 % 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
1. .

Rectangle C: 15 units x 5 units
. 3 .

Rectangle D: 2 units x 11 units

3. .
Rectangle E: " unit x 5 units

\

Zowts

—At—3—
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 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 n
COM_MON whole-by-fractional number side lengths by tiling, record by drawing, en a e y
CORE and relate to fraction multiplication. g g
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

T: How many square units covered the rectangle?
S: 6 square units.

T: Let’s sketch a picture of what our tiling looks like.
Draw the outside of your rectangle first. (Model as
students draw.)

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 in 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?

i A 3 units | 2 units 6 units’
S:  Yes. We know the square units are there

even if we don’t draw them all. = We still B 3 units 21 units 71 Units?
just multiply the sides together. We can 2
L 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 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.)

T: What fraction of the tile do you need to cover this part of the rectangle? How do you know?

Lesson 10: Find the area of rectangles with whole-by-mixed and n
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CORE and relate to fraction multiplication. g g

Date: 10/21/14

(oc) BYNC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

S: I need half atile. | 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. .
S:  (Fold to cover the rectangle completely.) 3units

-

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 Problem Set.)
What is the width?

Zéunits. Rectangle B

What is the area? How do you know? 3

“ 4 e 49

o1
The area is 75 units squared. | counted all of the Junifs x 2onits
whole square units first and then added on the halves. 2 = b unitst (a\-\n'\‘}sl
- | knew it was at least 6 square units, and then we

+ +
| Bt xhuritott ] it

had 3 more halves, so that’s 7% square units.
1.3 _1
93x25=65=75. a2
o Zunits
T: When we record our tiling, is it necessary to sketch
each tile? Why or why not?

S:  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’s like the area model with

whole numbers. If | know the sides, | can show the T aenE] e sl il

total area by just multiplying. involved in Lessons 10 and 11 are quite
T: Let’s sketch this rectangle again but without the natural for some students and quite
individual tiles. Draw the rectangle and label the challenging for others. Consequently,

the time needed to accomplish the

1 tasks varies, but all students should be
T:  Now, let’s decompose the 2 5 units on the width as given the opportunity to tile all the

length. (Allow students time to draw.)

rectangles. Both lessons offer two

challenging questions at the end of the
rectangle as pictured. Allow students time to draw.) ik Seis e ihesn i (e the

1 . .
2 +5- (Label and draw a horizontal line across the

T: Let’srecord the first partial product. (Point.) Three tiling quickly.
units long by 2 units wide is what area?

S: 6 square units.

T: Let’s record the second partial product. (Point.) What is the length of this portion?

S: 3 units.

T: What is the width of this portion?

S: 1 half unit.

T: What is the area of this part? How do you know?
COMMON O hole by ractonsl pumber sde lengihs by iing ecord by crawing, ny ..,
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 10

S: Theareais 1% square units because 3 copies of% is 3 halves. = 3 units long by%unit wide is 1%

square units.

o1 . -
T: Does this 75 unit squared area make sense given our prediction? Why or why not?

. . . . 1.
S: It does make sense. Itis only a little wider than the first rectangle, and 75 isn’t 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’s where the

1 . . |
extra 15 square units come from. = Three times two was easy, and then | know that half of 3 is 15.

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.

NYS COMMOM CORE MATHEMATI

165 CURRICULUM

Lesson 10 Problem Set |

Student Debrief (10 minutes)

Lesson 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.

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.

Hame I :jj Date

Sketch the rectanghes and your tiling. Write the dimensions and the urits you counted In the blanks.
Then use multiplication to confirm the area. Show your work. We will do Rectangles A and B together.

X m";k ™ Rectanghe & Is
3 un
2 326 _ 3 unrshong _2 usitswide
x2 =
units arens_G nits’
A
2. Mactangh & 3. Rectangle C: | wit ~Smirs 8 units®
Bupks 5 unt ¥ Sunin 2 wins?
~ Buniit * 2enks * S ppihe?
1%  Guni? 5 2 win®
H : Bunity # 5 wiks 25w
thumig? e
Rectanghe Bis Coumitr? 135015 0 Rectangle Cls
3 uoskong _2 3 units wid 5 unitskong _l3unitswide
x
mreas T3 unid areas 12 unast
4. Rectangle D: 5. Rectangle E:
B 2y 1 3 it £ Sl
i = (aeir(2ed) ks
. i% .3
e 5 S A
i =352 34 : SR ¥
Rectangle 0 s Rectangle E s 5
2 uomstong L unitswide 5  omkstong unkts wide
3
Areas 3% unitd Areas 37 units®

Findthe arei o rectangies with e rumser vice irgsta by sing.
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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.
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Any combination of the questions below may be used to lead the discussion.

Lesson 10

Record the 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 R e

rectangles you tiled? Describe how you tiled it.

=  How did you determine the area of Rectangle E? 6. Therecangle o the right s compased of squares that measare 2{ inches on g
. . A each side. What |;:ima in square inches? Explain your thinking using
Did you count the single units? Add repeatedly? PR ond

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 6?

. . . 12 & Perimeter : 35% H+
= Analyze and compare different solution strategies 384 -24= 1% B+
for Problem 7. v n542:8,4. 23, 550
Exit Ticket (3 minutes) 12 A 3343
= ﬁ;o » ‘l“i’
= 9 k?
After the Student Debrief, instruct students to complete '
the Exit Ticket. A review of their work will help with The area of the rectngle is 6q 42

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 I EQRMON [ o= L TITIIIATETRAD""™ engage™  seu

aloud to the students.
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7. Arectangle has a perimeter of 35 ‘Z feet. If the length is 17 feet, what is the area of the rectangle?

Lesson 10 Problem Set

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

Date

Name

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:
Rectangle A is

units long units wide

Area = units®

2. Rectangle B: 3. Rectangle C:

Rectangle B is Rectangle Cis

units long units wide unitslong _ units wide

- ite2
Area = units’ Area=____ units

4. Rectangle D: 5. Rectangle E:

Rectangle D is Rectangle E is

units long units wide units long units wide
2 L2
Area = units Area = units
Lesson 10: Find the area of rectangles with whole-by-mixed and n
COM_MON whole-by-fractional number side lengths by tiling, record by drawing, en a e y 5.C.10
CORE and relate to fraction multiplication. -
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

S 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 n
COM_MON whole-by-fractional number side lengths by tiling, record by drawing, en a e y 5.C.11
CORE and relate to fraction multiplication. g g -
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Exit Ticket

Name Date

Emma tiled a rectangle and then sketched her work. Fill in the missing information, and multiply to find the

area.
. _L .
2 wn "‘-5 b B 7 U T ‘\*
’ .
; T - Emma’s Rectangle:
1
\ units long units wide
|
l === =t= = - Area = units’
POYE S !
l
1
|
Lesson 10: Find the area of rectangles with whole-by-mixed and

COMMON whole-by-fractional number side lengths by tiling, record by drawing, ny
CORE engage

and relate to fraction multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

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:

i, e Rectangle A is

, . 3 2y
2_'iunus F - =-,- - _l — = e’ unitslong & & units wide
' _(Q_unit!‘:2
|
+—
" L2 units® R
Area = units
b. Rectangle B:
2. ks Rectangle B is
1
|
AP R
l . I . .d
units lon units wide
L Guaks® — - g"ﬂ'luni'r“ g
Youmrks \
I
- — - = = |-
{ _ 2
. Area = units
Bumiks %-u.n'.l-s
] units long units wide
Area = units’
Lesson 10: Find the area of rectangles with whole-by-mixed and n
COM_MON whole-by-fractional number side lengths by tiling, record by drawing, en a e y
COR and relate to fraction multiplication. g g
Date: 10/21/14

This work is licensed under a

© 2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

5.C.13


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

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. Agarden box has a perimeter of 27% feet. If the length is 9 feet, what is the area of the garden box?

Lesson 10: Find the area of rectangles with whole-by-mixed and n
COM_MON whole-by-fractional number side lengths by tiling, record by drawing, en a e y 5.C.14
CORE and relate to fraction multiplication. g g -
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

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)

I Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply Decimals 5.NBT.7 (8 minutes)

= Multiplying Fractions 5.NF.4 (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.

11 s . .
T:  (Write 3%3= .) Say the multiplication equation with the answer.
g L1y 1.1
273 6
L. 1.3 s . .
T: (Write 3%3° .) Say the multiplication equation with the answer.
g L1y.3.3
24 8
2.2 . . S .
T:  (Write X3 .) On your personal white board, write the multiplication equation and the answer.
L2 2 4
S: (Write=x=-=—))
573 15
. . . . 1.1 1_3 3 _3 4_2 3_5
Continue with the following possible sequence: —x—-,=x=,=x=,-x=,and>=x =,
25’25’74 5’5" 3 4" 6

Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
ES#E_MON fraction side lengths by tiling, record by drawing, and relate to engage ny

fraction multiplication.
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Application Problem (5 minutes)

Mrs. Golden wants to cover her 6.5 foot by 4 foot

bulletin board with silver paper that comes in 1-foot 4
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)

Lesson 11

Mrs. Golden
24 fr2 2 Needs 26 sSqua'e
ga| Pleces of papero
AR Lo, No pieces left+ over

becouse. it Mulf‘ii""“%nif.

AP gl - 2§ §+2 24 B2p 24122

Bk xdpp 2 5 (2 26 b

Materials: (T) Rectangles, patty paper units for tiling, personal white board (S) 1 demo 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: 25 units X 45 units
3. 3.
Rectangle B: 1Z units X SZ units
3 . 1 .
Rectangle C: " unit x 1 > units
3 .01 .
Rectangle D: " unit x 3 unit

2 o2
Rectangle E: 3 unit X~ 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 will also record partial products rather than draw
individual tiles.

Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
ES#E_MON fraction side lengths by tiling, record by drawing, and relate to engage ny 5.C.16

fraction multiplication.
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Jv dv 49

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. 2 It was 4
half units.

| see that we’ve 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’s 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 half is 1 fourth of a square
unit.

Unfold the paper that you’ve 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 tiles with partner.)
What is the area? How did you count it?

Lesson 11:

fraction multiplication.
Date: 10/21/14

Find the area of rectangles with mixed-by-mixed and fraction-by-
fraction side lengths by tiling, record by drawing, and relate to

Lesson 11

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).

Sy

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

S: | counted the 8 squares first. | 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.

T: Let’srecord our thinking. I'll work on the board. You
record on your Problem Set. Sketch the rectangle first.
Decompose the length and width into ones and
fractional parts.

S:  (Sketch and decompose the length and width.)
T: How did you decompose the length? Please note that the algorithm is
provided so that students are exposed
S: 4+ l to a more formal representation of the
z . . o distribution. However, students should
T: (Record in the algorithm.) The width? not be required to be as formal in their
S 2+ % own calculations. Using an area model
to keep track of the students’ thinking
T: (Record in the algorithm.) Let’s use multiplication to s e,
confirm the area we found with counting. Let’s start
with the ones. (Point, and then record each partial
product in the rectangle and in the algorithm.)
2 units X 4 units equals? . Uunits + Zunit
S: 8 square units.
. . 1.
T:  (Point and record.) 2 units X — unit equals? V"\-s 8 units™ L’ Qun'\*sz
n\
S: 2 half square units. = 1 square unit. 2v
. 1 . . S
T: (Point and record.) 7 unit X 4 units equals? L "'_ T 4 eitet !_k““z] Fonfls
. . Q_Uﬂ‘ . \
S: 4 half square units. = 2 square units. /:'::—:
. 11 \\g ont
T: (Point and record.) 3 unit X 3 unit equals?
] L ] 1
1 . - - Z
S: S square unit. 41)(22 '(0(’“2>"(2+1>
. L L
T: Find the sum. - (1x4>1,(_1$;_>+(2ﬁ‘-0+(1i_ x",'_)
. . 1 .2
S:  (Work to find 114 units”.) NN 7 +#
T: Was the area the same using multiplication and the i
area model? = \\3
S: Yes!

T: 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.

COMMON Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by- ny
. fraction side lengths by tiling, record by drawing, and relate to engage 5.C.18
CORE fraction multiplication.

Date: 10/21/14

(oc) BYNC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

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 studentsina
conversation to debrief the Problem Set and process the

lesson.

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

COMMON
CORE

2014 Common Core, Inc. Some rights reserved. commoncore.org

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: A rectangle has a perimeter of 35% feet. If

the width is 12 feet, what is the area of the
rectangle?

Lesson 11:

fraction multiplication.
Date: 10/21/14

Lesson 11

P [T R

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. RectangleB: 3
b L
2

) ;

z

Rectangle A is Rectangle B s

Ut isiong 21 umits wide 335 un’nslong f% units wide

Area= Ilej units® rea=_bT6_ums
3 3

4ix 2t LTk N L,
= (284 (28 )+ () (L% L) 2(%3) +(IXE) +(FxDH(FxE)
=8+ 142+% =3¢d 42Tt
=% =6
3. Rectangle C: 4, Rectangle D:

| % -
2 )

2 3
* G

Rectangle Cis Rectangle Dis

L 3 3 L )

_ 1T unisiong T units wide _ T unitslong __Z__unitswide
Areas__| units” Area = % units”

£ P
=(3)+HExE) Fh2=g
= 3+.g§
S 22 23 21 A I

Leson 11 o ny

Egﬁ | o, engage scz

5. Colleen and Caroline each built a rectangle out of square tiles placed in 3 rows of 5. Colleen used tiles
2 i 1 !
that measured 17 cm squares. Caroline used tiles that measured 32 cm. FFem
a. Draw the girls’ rectangles, and label the lengths and widths of each.

C.G“Cm: l%m

P-_lf“m Cﬂ_ﬁﬂl’

b. What are the areas of the rectangles in square centimeters?
Colleen Leoath =13 %52 SF=8%cm  cuohve, Lag&hsafa“ﬁk 155=1%cm
2
mi&h=|'i?‘3=3-§:§cm ui&}h:_g—éx;: 9% =10¢m

Alea= ETR5 fArea= ILEx o
- L
_‘@“2: 1) = (g Rio)+(F-%10)
=403 =160 422
=‘|-|32'sz N 3
=1665 om*

e Compare the area of the rectangles.
The area of Colleen's rpc{-angle is smaller than Caroline’s .
HiEemt < 1665 em®

6. Asquare has a perimeter of 51 nches. What Is the area of the square?

?=|?:?;|,\_ P(ﬂmd‘ﬂ'f-sl in, Area= lefy}h X widdh
Siy= o1z in, =l2& x 2%
=(2x1)H(2x 3) HFE D+ +f)
The atea of +he Square is 16275 = k244G

= lf2 in*

“ E‘gle;UON‘ |r:.__:=

I Y D DR

i v €Ngage™y  sca

Find the area of rectangles with mixed-by-mixed and fraction-by-
fraction side lengths by tiling, record by drawing, and relate to
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

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.

Find the area of rectangles with mixed-by-mixed and fraction-by-

Lesson 11:
ES#E_MON fraction side lengths by tiling, record by drawing, and relate to engage ny 5.C.20

fraction multiplication.
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Lesson 11 Sprint

© 2014 Common Core, Inc. Some rights reserved. commoncore.

.org

nder a

A # Correct
Multiply.
1 3Xx2= 23 0b6x2=
2 3x0.2= 24 06x0.2=
3 3x0.02= 25| 0.6x0.02=
4 3x3= 26| 0.2x0.06=
5 3x03= 27 5x7-=
6 3x0.03= 28 05x7=
7 2x4= 29 05x0.7=
8 2x04 = 30| 0.5x0.07=
9 2x0.04 = 31| 0.7x0.05=
10 5x3= 32 2x8=
11 5x0.3= 33 9x0.2=
12 5x0.03= 34 IxT7=
13 7x2= 35 8x0.03 =
14 7x0.2= 36 4x6=
15 7x0.02= 37 06x7=
16 4x3= 38 0.7x0.7=
17 4x03= 39| 0.8x0.06=
18 04x3= 40| 0.09x0.6=
19 04x03= 41 6x08=
201 04x0.03= 42 0.7x09=
21| 0.3x0.04 = 43| 0.08x0.8=
22 6x2= 441 0.9x0.08=
Egan#on esson s f!??iﬁ?f_f};?{!é’ﬁgf:f_?b”flﬁ?nl,‘?;c”;‘rffS;bZ;Q“W‘Tﬁg’,1%‘3?3?222;“‘ engage ny
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Sprint

B Improvement # Correct
Multiply.

1 4x2= 23 08x2=
2 4x02= 24| 08x0.2=
3 4x0.02= 25| 0.8x0.02=
4 2x3= 26| 0.2x0.08=
5 2x03= 27 5x9=
6 2x0.03= 28 05x9=
7 3x3= 29| 05x09=
8 3x03= 30| 0.5x0.09=
9 3x0.03= 31| 0.9x0.05=
10 4x3= 32 2x6=
11 4x03= 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| 06x06=
17 5x0.3= 39| 0.6x0.08=
18 05x3= 40( 0.06x0.9=
191 0.5x0.3= 41 8x0.6=
20 0.5x0.03= 421 09x0.7=
21| 0.3x0.05= 43| 0.07x0.7=
22 8x2= 44| 0.8x0.09=

COMMON Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by- ny
A, fraction side lengths by tiling, record by drawing, and relate to engage 5.C.22
CORE fraction multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

Name Date
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

_ e o2
Area = units? Area=___  units

Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by-
gg%E_MON fraction side lengths by tiling, record by drawing, and relate to engage ny 5.C.23

fraction multiplication.
Date: 10/21/14

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

This work is licensed under a
S . der — .
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

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 squares. Caroline used tiles that measured 35 cm.

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 area of the rectangles.

6. Asquare has a perimeter of 51 inches. What is the area of the square?

COMMON Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by- ny

. fraction side lengths by tiling, record by drawing, and relate to engage 5.C.24

CORE fraction multiplication. -
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Exit Ticket

Date

Name

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 =

fraction multiplication.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

Date

Name

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:

2 un ;—f-_; ‘3““;.;. Rectangle A is
| —Z waits? [j?-“"“fﬁ __ _unitslongXx____ units wide
vt ; Area=___ units’
"'3. _,|__Ilhur\'|'|'.">z j unibs?
wniy

b. Rectangle B:

Rectangle B is
1. 30 .
25 units long X " unit wide

Area = units®

c. Rectangle C:

Rectangle Cis

1. 1. .
3; units long X 25 units wide

Area = units’
COMMON Lesson 11: Find the area of rectangles with mixed-by-mixed and fraction-by- ny
A, fraction side lengths by tiling, record by drawing, and relate to engage 5.C.26
CORE fraction multiplication. -
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

d. Rectangle D: Rectangle D is

1. 1
35 units long X ZZ units wide

Area = units®

2. Asquare has a perimeter of 25 inches. What is the area of the square?

fraction multiplication.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

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 5.NF.4 (4 minutes)
= Find the Volume 5.MD.C (6 minutes)

Multiplying Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 13.

L1 1 S .
T:  (Write 3% Z') Say the multiplication number sentence with the answer.
1.1 1
S =x-=—,
374 12
L1102 S .
T:  (Write 3% E') Say the multiplication number sentence with the answer.
1.2 2
S. E E - E.
., 3. 2 . . . .
T:  (Write X5 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')
. . . . 1.1 1.3 3 _2 5 2 3 5
Continue with the following possible sequence: =x—-,=-x=,=x-,=x—-,and=x -,
2 4’27474"376" 3 476

MM N Lesson 12: Measure to find the area of rectangles with fractional side lengths. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Find the Volume (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews volume concepts and formulas.

T:

S:

Y dvd0 d0 490 49

(Project a prism 5 units x 2 units x 4 units. Write V = units x units x units.) Find the
volume.

(Write 5 units x 2 units x 4 units = 40 units®.)

How many layers of 10 cubes are in the prism?

4 layers.
(Write 4 x 10 units® = .) Four copies of 10 cubic units is...?

40 cubic units.

How many layers of 8 cubes are there?

5 layers.

(Write 5x 8 units>=____.) Five copies of 8 cubic units is...?
40 cubic units.

How many layers of 20 cubes are there?

2 layers.

Werite a multiplication sentence to find the volume of the prism, starting with the number of layers.
(Point.)

(Write 2 units x 20 units® = 40 units”.)

Repeat the process with the following prisms.

Application Problem (5 minutes) 3in +  =Zin
Margo is designing a label. The dimensions of the label lin 3in* '-%‘m‘
are 3% inches by 1% inches. What is the area of the label? Use +

the RDW process. -ﬂ;in L 4in* g
Note: Students can use the area model used in Module 4 and in .3+"£ +—f;— +‘§‘
Module 5’s Lessons 10-11 to solve. This bridges to today’s =3+.§-+_£. .,_Zl,-

lesson, which extends the use of the area model.

=4Fint
The area of the lobel is 4§ in?

MM N Lesson 12: Measure to find the area of rectangles with fractional side lengths. ny
CORE™© engage
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (35 minutes)

Materials: (T) Ruler, projector (S) Ruler, Problem Set

Problem 1(a)
Project the first rectangle in the Problem Set.

T:

w4 e 49

Lesson 12

AT

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?

Iin®

We got the same answers. = Tiling or finding partial products .
using multiplication will always give the same area because the Zin

1in® ehin®

rectangle we are using is the same.
Today, we’ll use a ruler to help us find area. Turn and talk to

Sin®

your partner about how you think a ruler might be useful in finding the area of a rectangle.

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 to multiply.

Work with your partner to measure in inches the
lengths of the first rectangle of the Problem Set.
Compare your measurements.

(Measure the first rectangle.)

What are the lengths of the sides?
2 inches and 2% inches.

Estimate the area of this rectangle. Turn and talk.

If this was just a 2-inch square, the area would be

4 square inches. It’s a little longer than that, so it will
be a little more than 4. = The longer side is between
2 and 3 inches, so the area should be somewhere
between 4 square inches and 6 square inches.

Some students will benefit from
drawing each square inch as a tile,
connecting back to the tiling process.
Others may need to use inch tile
manipulatives to understand this
process. (Remember that concrete
materials should be foldable.)

Encourage students to return to
pictorial or concrete representations as

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.)

(Decompose and label.)

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.)
(Separate the ones with a line.)

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.

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

v

I A e I

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.

What is the area?
4 square inches.
Record that.
Turn and talk. What is the area of the smaller part? How do you know?
. 1 .
Half of 2, so 1. = Two times > Two halves make 1, so 1. = 1 square inch.
Yes, the area is 1 square inch. Let’s write that, too. (Model as shown in image on the previous
page.)
What is the total area of the rectangle? Does our answer make sense?

5 square 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.

T:

“» 4 v A v A

Measure the next rectangle with your ruler. . lin. Zin.
What is the length?

3. lin 10" |20
17 inches. in. T n

And the width? 9
Zid Fint | it

1% inches. = This is a square, so the width is also 1% inches.

Estimate the area with your partner. 3. 3 +?1
. . Vg4 g
It’s almost 2 inches by 2 inches. The area should be less than | 2,
=y =
4 square inches. = The area will be between 1 square inch =1tg e 56
and 4 square inches but closer to 4 because the sides are _ H_Jé

almost 2 inches long.

Decompose the sides into ones and fractional parts, and record
that on your Problem Set.

Circulate and assist students. Then, project a student’s work, or record on the board as shown.

T:

v 4w

Work with your partner to find the area of each of
these four parts.

(Find the area of each of the four parts.)

What is the area of the part that is 1 inch on each side?
1 square inch. For students who need to review
Then, we have two parts with 1 inch on one side and fraction multiplication, model the

3. )
Zinch on the other. What is the area of each of those shaded area models from G5-Module 4
4 to show a fraction times a fraction or a

arts? How do you know?
P v fraction of a fraction.

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

S: It’s not a whole square inch. = A whole tile wouldn’t 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.

T: (Record the measurements in each part of the area model.) Now, we’re 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?

S: It’s smaller because both sides are shorter than the other parts. = It’s 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’s 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?

9 .
— square inch.
16

2 2 4 v A

How will we find the total area?
S:  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: What is the total area of the square?

1 .
S: 3E square inches!

Repeat this sequence of questioning with each problem as

necessary. As students understand the concept, release e e s Laseen 22 ol S 3
them to work independently. o Ohien -
1. Measure each rectangle with your inch ruler, and label the dimensicns. Usa the area madel to find each
Problem Set (10 minutes) - ) o
Students should do their personal best to complete the ln i |Z
remainder of the Problem Set within the allotted 10 230l Hin® ;
minutes. Some problems do not specify a method for b i i | i
. . n
solving. Students should solve these problems using the I L 22l -
RDW approach used for Application Problems. “ ' — RN R
& Pe S5 koD
2in . 7%?{\ d. - 2in .Y
Student Debrief (10 minutes)
Zin Hn® ’Léfinl
ENEN
Lesson Objective: Measure to find the area of rectangles i bin” i
with fractional side lengths.
¢
NPT L . b+
The Student Debrief is intended to invite reflection and i 1
active processing of the total lesson experience =Hgl - *
P g P ’ ; critEr
I &g o
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NYS COMMON CORE MATHEMATICS CURRICULUM

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) (1%x 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 Problems 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).)

= Using mental math, how can you find % times any
fraction? (Double the denominator.)

=  How is Problem 2(b) like the example we did
together, 1 % x 1 %? (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.

c°MM°N Lesson 12: Measure to find the area of rectangles with fractional side lengths.
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2. Find the area. Bxplain your thinking using the area mode!,
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B4R \
w| e |1 A I+ bty
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3. Hanley is putting carpet in her house. She wants to carpet her living room, which measures 15 ft x lZ%
ft. She also wants ta carpet her dining room, which mo% fox m% fi. How many square feet of rarpet
will she need to cover both rooms?

Living Room: Dirig Room 185+ ms%:

IS X125 101;7(!03
=130 Ly She will need 290 F12
* e of Catpet o cover both
=18 F* =127l Topms.
Slost Ft*

1 . "
4. Fredcut a 9 -inch square of construction paper for an art project., He cut 2 square from the edge of the

big rectangle [pictured belaw} whose sides measured 33 inches. —

a. Whatis the area of the smalier square that Fred cut out?

A= LAw
=3 r3% The. drea of-the smaller sjuare
_EK 2 Hhat Fed ot out wes [07gin®
R

o)

b. Whatis the area of the remaining paper?

Area.of lopge spuore = B9 ssn
= 31: ﬂ'élg' LESN
=._'1%_' =95k int i

“The ared of -’Ehe gemn‘\ni
At t0g =i -lof s gufofedit)  Fperis i

l! T COMMON | teson12 Dy 1: Buaw resiangles i fraciionad side lergths using a ruler
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

Name Date

1. Measure each rectangle with your inch ruler, and label the dimensions. Use the area model to find each

area.
a b.
c d.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

2. Find the area of rectangles with the following dimensions. Explain your thinking using the area model.

1 1 1
a. 1ftX1Eft b. 1Ede1Eyd

1 3
C. Zzydxlﬁyd

MM N Lesson 12: Measure to find the area of rectangles with fractional side lengths. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

3. Hanley is putting carpet in her house. She wants to carpet her living room, which measures 15 ft x 12%ft.

. _ 1 1 )
She also wants to carpet her dining room, which is 10th x 105 ft. How many square feet of carpet will
she need to cover both rooms?

3. . .
4. Fredcuta 9Z—|nch 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 picture below.)

a. What is the area of the smaller square that Fred cut out?

b. What is the area of the remaining paper?

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Exit Ticket

Name Date

Measure the rectangle with your inch ruler, and label the dimensions. Find the area.

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

Name Date

1. Measure each rectangle with your inch ruler, and label the dimensions. Use the area model to find the

area.
a. b.
C.
d.
e.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

2. Find the area of rectangles with the following dimensions. Explain your thinking using the area model.

a. 2-ydxlyd b. 2 ftx11ft
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 boughtis 5 % feet by 5 % feet. Can the tarp cover the area under Kelly’s tent? Draw a
model to show your thinking.

4. Shannon and Leslie want to carpet a 16% ft by 16% ft square room. They can’t 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 165 ft

216
2

b. How many square feet of carpet will Shannon and Leslie need to
buy?

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

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)
Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiplying Fractions 5.NF.4 (4 minutes)
= Find the Volume 5.MD.C (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 multiplication equation with the answer.
1.1 1
S. E E - E.
L2 2 s . .
T:  (Write 3%5° .) Say the multiplication equation with the answer.
g 242 -4
375 15
., 3. 2 . . . .
T:  (Write 2537 . Beneath it, write = .) On your personal white board, write the complete
multiplication equation. 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 4’37574 576 4 576

and the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Find the Volume (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews volume concepts and formulas. L)

T: (Project a prism 4 units x 2 units x 3 units. ‘/ —F
WriteV=___ units x units x units.) Find the volume.

S: (Write 4 units x 2 units x 3 units = 24 units>.)

T: How many layers of 6 cubes are in the prism? I )

S: 4 layers.

T: (Write 4 x 6 units>.) Four copies of 6 cubic units is...?

S: 24 cubic units.

T: How many layers of 8 cubes are there?

S: 3layers.

T: (Write 3 x 8 units®.) Three copies of 8 cubic units is...?

S: 24 cubic units.

T: How many layers of 12 cubes are there?

S: 2 layers.

T: Write a multiplication equation to >
find the volume of the prism, starting y - f‘/',// /1/'//” ’T/| pa /’.’I/“ ya
with the number of layers. A | A l ’ —

S: (Write 2 x 12 units® = 24 units’.) 1T [ ( [ 1) L ' l

| L | B 1

Repeat the process for the prisms pictured. ‘ | [

Application Problem (7 minutes)

The Colliers want to put new flooring in a 6% foot by 9 ¢+ =

1 ) ) ) ‘ 2.25%
75 foot bathroom. The tiles they want come in 12-inch bl ur [2] wy X 48
squares. What is the area of the bathroom floor? If the 1 3T T+ 2% . %E‘ggg

2 . —_—
tiles cost $3.25 per square foot, how much will they 47 -:'; 15600
spend on the flooring? The o Ra bathroom i ._”%mz‘ Shnce
Note: This type of tiling applies the work from Lessons ‘W\uj con ¥ ‘buj o pantiald Hile, —W\uj Need
10-12 and bridges to today’s lesson on the distributive :" ouy 18 Rles, The Flooring will ost
15k,

property.

and the area model.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

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 3Z inches, and discuss strategies for solving. 1% in

T: (Project Rectangle 1.) How is this rectangle different from the
rectangles we’ve 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 your 3
thinking.

in

(Find the area using a model.)
What is the area of this rectangle?

S
T
S:  5inches squared.
T

We've used the area model many times in Grade 5 to help
us multiply numbers with mixed units. How are these side

_L.
lengths like multi-digit numbers? Turn and talk. |3
L
m S:  Atwo-digit number has two different-size units in it. The 1 +3 |
ones are smaller units, and the tens are the bigger units. (1x3)+ (3 X 3)
These mixed numbers are like that. The ones are the : =3+ |
bigger units, and the fractions are the smaller units. 3 3 = 4
- Mixed numbers are another way to write decimals. 34w
— Decimals have ones and fractions, and so do these.
T: (Point to the model and calculations.) When we add + N L3
. o 3 (1x3 +(54%)
partial products, what property of multiplication are we 4 . Y
using? ' 3 T4
. . = |\
The distributive property. .
Property 4+\ =5

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. What

is 1§expressed in thirds?

S: 4 thirds. o 4 e
3 3 4
T: (Record on the rectangle.) Express 3Z using only fourths. - Ax\5
15. 3Ix H
S: 15 fourths. 4n T
)
T: (Record on the rectangle.) Multiply these fractions to find the area. - =
A=5in"

and the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 13

S:  (Multiply to find the area.)

T: Whatis the area? NOTES ON

S 5in’ MULTIPLE MEANS
T:

Which strategy did you find to be more efficient?

OF ENGAGEMENT:

Why? Some students may need a quick

S:  This way was a lot faster for me! - These fractions
were easy to simplify before | multiplied, so there were
fewer calculations to do to find the area.

refresher on changing mixed numbers
to improper fractions or vice versa.
Students should be reminded that a
mixed number is an addition sentence.

T: Do you think it will always be true that multiplying the So, when converting to an improper
fractions will be the most efficient? Why or why not? fraction, the whole number can be

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.

added.

expressed in the unit of the fractional
part and then both like fractions

T: There are lots of different viewpoints here. Let’s try another example to test these strategies again.

Problem 2

Determine when the distributive property or the multiplication of fractions is more efficient to solve for area.

T: (Draw a rectangle with side lengths 16% inches and

4% inches.) Which strategy do you think might be

more efficient to find the area of this rectangle? Turn
and talk.

S:  The fractions are pretty easy, so | think the distributive

property will be quicker. = The numerators will be ETN
big. | think distributing will be easier. = | like to
simplify fractions, so | think improper fractions will -Em -%’Lrn‘
work easier.
T: Work with a partner to find the area of this rectangle. \bgin X 4-); in

Partner A, use the distributive property with an area - %_lin X5

J+
model. Partner B, express the sides using fractions S8l

. = n
greater than 1. (Allow students time to work.) 5
— [P

What is the area? Which strategy was more efficient? =Tog in

To#
?QBI?, 8/56 |
— -56
231l .—-T
+330 o

56| |

S:  The improper fractions were messy. When | converted to improper fractions, the numerators were

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 705 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.

and the area model.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

T:
S:

Does the method that you choose matter? Why or why not? Turn and talk.

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 i\

= : z
your partner. 3m 3 3
S: If the numbers are small, fraction & p
multiplication might be better, especially if i E—_L 7 3 ﬂ 3 t2=1)
some factors can be simplified. = For large 3 qm 2 ” p 4
mixed numbers, | think the area model is 3 > 13 Z tg- ?_%
easier, especially if some of the partial
products are whole numbers or have common A= 3& m*
denominators. = You can always start with
one strategy and change to the other if it gets too hard.
=in
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 > A
not covered by the picture. ‘ (
T: Compare this problem to others we’ve 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 ’ v ‘
whole thing. = Itis a little bit of a mystery rectangle because they
are asking about the mat. They gave us the measurements of the Sin
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: |Istarted 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.

] Qrea. of whole mat .
IQ\I"O_CX QC?E mw’_,;-q 109 37 10* (A% -80 = 295
Jo%‘%fn"‘2 So70* ? \ The area of +he mad et
+ 4 3in —~ covered by Fhe picture
7097 0 Oreavered  coerd 1S 29 in”

|09 in? -80in% = 294 in*

Lesson 13: Multiply mixed number factors, and relate to the distributive property
gg%E_MON and the area model. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

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?

Lesson 13:
and the area model.

Date: 10/21/14
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1. Find the area of the following rectangles. Draw an area madel if it helps you
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~08..2 2
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Ao of Hhe Pool houte = 163"
frea of the sidewnlk : 3y4x 1yd=3d*
Acea of +he Pool: TEN3 x 2 yd = 4 K-Fyd

3. Mr. Howard's pool is connected to his paol 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?
24230

20 x4k = SRR TE
=foo y&*

- 2
wzf:—ify?mm = g4yd

D et —— 3
o 5 boote - Jh —3-12%

foolhuiie S posl [ =531+f—I8%
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

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.

Lesson 13: Multiply mixed number factors, and relate to the distributive property
ES#E_MON and the area model. engage ny 5.C.46
Date: 10/21/14

(m) BYNC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

Name Date

1. Find the area of the following rectangles. Draw an area model if it helps you.

a. Ekmekm b. 161m><4lm
4 5 2 5

C. 4ldeS3yd d. Zmix4Zmi
3 3 8 3

. . . . 3. . 2.
2. Julie is cutting rectangles out of fabric to make a quilt. If the rectangles are 25 inches wide and 35 inches

long, what is the area of four such rectangles?

and the area model.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set m

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
24 vyd

1
Lesson 13: Multiply mixed number factors, and relate to the distributive property
Eowou and the area model. engage ny 5.C.48
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Exit Ticket

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-kmx—km
2 5 8 4

and the area model.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

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

2. Chris is making a table top from some leftover tiles. He has 9 tiles that measure 3% inches long and 2%

inches wide. What is the area he can cover with these tiles?

and the area model.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

3. Ahotel is 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 2 | -
A
132 ft
dl 5 | -
= A
; 1134t
31- ft 4
8
334t
4
< > v
12 ft
tziﬂ
v
17 ft

and the area model.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

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 5.NF.4 (4 minutes)
® Find the Volume 5.MD.5¢ (5 minutes)
= Physiometry 4.G.1 (3 minutes)

Multiply Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews M4—Lessons 13—-16.

L1 1 S .
T:  (Write e Z') Say the multiplication number sentence with the answer.

1 1 1
S Ix-=-,
2 4 8

1

. 11 1
Continue the process with 3%s and 3%

L1001 . . .
T:  (Write e §') On your personal white board, write the number sentence with the answer.

S: (Writelxl:i.)
278 16

L, 1.5 S .
T:  (Write e §') Say the multiplication sentence with the answer.

1 5 5
S: Ix==—,
278 16

.1 51 9 3 1

Repeat the process with=x=,=x=,and=x -

475’373 477

.. 3.3 . S .
T:  (Write rie §') Werite the multiplication sentence with the answer.

S: (Writeixi:i.)
475720

lengths using visual models and/or equations.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

. 2 3
Continue the process with PRl

T:  (Write i X g.) Write the number sentence with the answer.
S:  (Write Ix2= 3.)
478 32
T:  (Write § x ;.) Try this problem.
S: (Writegxi:é: 1.)
372 6

Find the Volume (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews volume concepts and formulas.

Lesson 14

T: (Project a prism 3 units x 2 units x 7 units.
WriteV=___  units x units x units.) Find the volume.
S: (Write 3 units x 2 units x 7 units = 42 units®.)
T: How many layers of 6 cubes are in the prism?
S: 7 layers.
T: Write a multiplication sentence to find the volume starting with the
number of layers.
S:  (Write 7 x 6 units® = 42 units.) F_/;}“}H
T: How many layers of 21 cubes are there? }:ﬁ“(f;f‘(x; >
S: 2 layers. rwf“\1|E:I'L"“"Jlr:¥:;?i ]
T: Write a multiplication sentence to find the volume starting with the f]\“t j‘\|~\1:+//+/4
number of layers. li_‘]* “t‘jx‘i ff:,f/ 1
S: (Write 2 x 21 units® = 42 units’.) "“‘|~-.l:“‘ --~/T:j
T: How many layers of 14 cubes are there? L
S: 3layers.
T: Write a multiplication sentence to find the volume starting with the
number of layers.
S:  (Write 3 x 14 units® = 42 units’.)

Repeat the process for the other prisms.

Lesson 14: Solve real world problems involving area of figures with fractional side
ES#E_MON lengths using visual models and/or equations. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

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 side wall.) Point to the wall that runs parallel to the one I’'m pointing to.

S:  (Point to the opposite wall.)

T: (Point to back wall.)

S:  (Point to front wall.)

T: (Point to side wall.)

S:  (Point to the opposite side wall.)

T: (Point at front wall.)

S:  (Point at 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 I’'m 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 Lesson 14’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:

lengths using visual models and/or equations.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

= 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
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

8 ft

about these types of problems should be a focus.

o3
Aveo of wall 3z ?
windows paint

103 -315-713

Aeatobe FNYT"CGL VS ISR

COM_MON Lesson 14:
CORE

Date:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Wall: 1
o Areo of windows*
g | A (7] 1038* 3'§fq12=r2+2+||'2+~l{=1'5:3;
2x53-30%=317 &2

ndow !, Prea of wall: ]
\I\)I 0 Y 2 %( |2:f::ﬂ16+7=!o3£t
3oz Rjensems Aesto PO o

I ) jo3-3\z=T712Tt
sUTZ 15 2+5-2%

5 The point needs to Cover
154- ‘?1‘5_‘ SC»LU-Or‘Z -Peei“
\53%X2 - 20%
wWindow 5\"7'_“’1
oxeo—

Solve real world problems involving area of figures with fractional side
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Problem 2
Joe uses square tiles, some of which he cuts in half, to make the figure pictured
. = Pty
to thefrlghht]c If ea(?:h square tile has a side length of 2 5 inches, what is the total ,gﬂ,‘;f#,‘;fﬂ
area of the figure? N o e O )
The presence of the triangles in the design may prove challenging for some ﬁﬁ.ﬁ’.ﬂ
students. Students who understand area as a procedure of multiplying sides— .
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 tiles+ 6 half #iles =13 +jles s &
N . 1
Areo oF a tile: 25x 2% I NOTES ON
o MULTIPLE MEANS
i z A3
| 3 x 6%}1”1: 8\q1n1 = G'T,rif‘? OF ACTION AND
EXPRESSION:
I 3 13- V% If students struggle with this problem,
X b g 3'“' give them 13 square units and allow
—ﬂ them to make designs with the tiles
]
. i inches. and find the areas. They will quickly
ol area 15 BlF squere Inc
The tof see that the layout of the tiles does not
change the area the tiles cover. They
5 s 25 _, L can then recreate the design in
2XZ: 47 o Problem 2, physically reassembling the
- . \ half tiles as necessary to reason about
Plitles .{D]Ef x5 = (_‘07(.'55 +£ﬁ' x\5> the wholes.
S
= 18+ >y
= &\%
Problem 3

All-In-One Carpets is installing carpeting in three rooms. How many square feet of carpet are needed to
carpet all three?

. NOTES ON

- 1

5,8 18;ft MULTIPLE MEANS
OF ENGAGEMENT:

ROOM B

ROOM A 19 ft Problem 3 might be extended by
inviting students to research actual

v
£
Ad

&

1
155ﬂ:

2t carpet prices from local ads or the
ROOM C \ Internet and calculate what such a

3
16 & 25 ft 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.

Lesson 14: Solve real world problems involving area of figures with fractional side
ES#E_MON lengths using visual models and/or equations. engage ny 5.C.56
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While this problem is a fairly straightforward, additive area problem, an added complexity occurs at 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.

Roomh: 25§ 153=375+125* 33" 3 Ren A Rm B Rm(C 25*4-4#: 21
ylzg =3qo-r.§!'— A ® +5 l\ 3
5—2-;57' _-,30”%-&2 . | , | Y2 T,th\, 3(“5
=3 3f>||‘3+35|5 T3505 \(0 55\%
Poow B 135%19 =342 +9% - |+ 351 28+ Sl L3 3 % N
N T O ! 2 r 356
37 Z 0 rE 3witils N 5
i = 0195 Lt e - 3364154 10958
Room C 2 217163 = 336+ |63 ' oot Eat 2251 21,094 %
S = 0t
25% "2 T g H? 5 38 -
B 8.a > Ale All-in-One.needs |, 094 5 £+
E_: 4 OF ca_rPe:\',
=36
|, 0945 72 carpet are needed.
Problem 4 Sod Prices
Mr. Johnson needs to buy sod for his front lawn. A Price per square
rea
a. If the lawn measures 362 ft by 451 ft, how many square - foel
‘ £ sod will h d?3 6 First 1,000 sq ft $0.27
eet of sod will he need: Next 500 sq ft $0.22
b. If sodis only sold in whole square feet, how much will Additional square feet $0.19

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 ft?area 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:
= s 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?

lengths using visual models and/or equations.

MM N Lesson 14: Solve real world problems involving area of figures with fractional side ny
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2
2, *3
o 363 <455 b. 16S7 ML;Ia;JF.;lm . 45\ lo20  |=0| 1€5°
1000 x $0.27 = $27003 .
o e S o =4 ,29.¢2 . [t C®
X36 Ysxg=20 |57 %30- IO E= ‘, - '
!:ﬂg $ta s 656
62D 1620+ 3046 = 16 56T N Mr Johnson needs o
e MRS BESAT S ot e MJHJL E\?’IV&Q’E g buy 1657 sq- T+ of sod
#4071, 8> ond 3t will cost 4 40283,
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 % 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.

There are many ways to lay out the quilt squares. Allow students to draw their layout, 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? (For example, 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 NOTES ON

the two problems. In this problem, students must account for MULTIPLE MEANS

the seam allowances on all four sides of the quilt squares before OF ENGAGEMENT:
iinding the area. Students find that each quilt block becomes 42 This problem may be extended for

" inches square after sewing and may simply multiply this area students who finish early. Ask them to
by 24. find the arrangement that gives the

largest perimeter, 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.)

Lesson 14: Solve real world problems involving area of figures with fractional side
ES#E_MON lengths using visual models and/or equations. engage ny 5.C.58
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Wb’

39

Lesson 14

Zewn .
. Zlo ) BRGb3
4les) = 2un o T T P —
o Tha per .
"'-';‘J { X 1 'm3arrm3unen+is\46mdwes‘
)
Sewn S:LW“:* 2. B az
.‘-.__...g---. 3-.2}% IX\ND :E)_L.'g 52
e e
e P=195+\05+52+52"
L&Uh XG5 LN . 2 o
= WD
b. Each square’s asea. AN e squares:
& — 13in = b2n 425 x24
i d 2
\
6| 3L \3| 39 A
3 r 34 = \0\4
425

The quilt's onea ) ‘9\4;“'1

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.

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

e Charlee

1, George decided to paint a wall with two windows, Both windows are %n by d% ftrectangles. Find the
area the palnt needs to cover, . P
Area of mf»;em Sexub=Frd=Boszpp
Z Lndbus IS =
% X2 _30%:3&%1

Ateaofwall: 12 X 8 =4 172 136>

Aieato Pant 103 -31% = ALAE)
“The paint neads fo cover 714 &2

2. Joe uses square tiles, some of which he cuts In half, to make the figure below. |

aft

square tile has a skde length of 23 inches, what s total area of the figure?

10 oohale Hiles-+ & half hles =13 Hiles
Ara of atile « Z’-’i_ KZ‘Ii :é K%:%:é';&in’-

SN

N . The fotl area is &1 suove inches.
Any combination of the questions below may be used to &
lead the discussion. 3. Al G Carpetsis sting corpeting n3rooms How A N, ODHE A
many(mnre’!e(chdr‘pulTsjl-&LfndEﬂrp;ﬂiﬁrrr? \ ,,:,.L — wonn | of Corpet
* Do these problems remind you of any others that 2“"”“’25’?‘?"15" U L g ar rescel
, . . Roomp s HKI?Z=3¥Zl}:3;{J-H1 e P
we’ve seen in this module? In what ways are RaoC: (=25 z ‘
. H = -fy=-2
they like other problems? In what ways are they 204 bh= 336436 61 I
different? A+B+C =311 +3S1E 4381 23913 43514 + 351§l ot +- = 1 oTH-EFE*
I EQRON [ miBRNRmISEE™ engage™  ses
COMMON Lesson 14: Solve real world problems involving area of figures with fractional side ny
CORE_ lengths using visual models and/or equations. engage
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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 wasn’t sure what to do?

Which problems did you find the most difficult?
Which one was easiest for you? Why?

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.

Lesson 14:

Date: 10/21/14
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IS

. Mr. Johnson needs to buy sod for his front lawn.

3. It the lawn measures 362 ft by 45 ft, how many square feet f sad will he need?

Eaist |
*3455 isx* =6 l62zo+6+30+7 = 1,656 T
SX&=30
I SN He needds 1,656 q-H’" of sod .
’-réouqs only sald in whnle square feet, how much will Mr. Johnsan have ta pay?
LEST Lakwle squlo feet < o S ez
| 000k $027= $270.00 foot
First 1,000 sq. ft 5027
spox $0.22 =4110.00 T R A
JST K ‘0 lq $ zq gé_ Additiona| square feet | 5019

+ 401.83
He vl have 4o pay ¢ got. €3,

. Jennifer’s class decides to make a quilt, Each of the 24 students will make a quilt square that is B inches

=

on each side, When they sew the quilt together, every edge of each quilt square will lase £ in.

a. Draw one way the squares could be arranged to make 2 rectangular quill, Then find the perimeter of
2

your smangement, gk N
2R6T 23K *“ éi 1%

Sewn syl P=s2+S2419 7_+1" Z

B—2K
[’3‘"5 + =104 +37  The perimeRr of my

abSin =4ziA arsngeme 15 310,
b. " Find me area of the quilt.

Eath Soe’s area: S‘:n-l:.- —g

Eiﬁ 36 -]

N
[ Al the Spuores . 42 $24 = %;‘7‘ 1 =1 oltin*
61 3% |3/ %
gi 3 [l 3% Thequilts ara is 1012,
QZ#in‘-

‘E COMMON | 1emens; B 1 - 5EwE rez| woeld protloms figures with
i i Fracional s langih sing viah

s

engageny 5.C10

Toe vk e
[I2)-- .~ e

Solve real world problems involving area of figures with fractional side
lengths using visual models and/or equations.
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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.
1221t
8

8 ft

2. Joe uses square tiles, some of which he cuts in half, to make the figure below. If each square tile has a

. 1. . .
side length of 25 inches, what is the total area of the figure? .

> 3
T T T
Y DS Nt
N Ry SR SR A
E R el e e
.;1' .};’-’1 .b;r' b;rr’q
[ G B0 e B e B0

PYE PRe e

=
-1

- ]
e e

- . - 2538 184t
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? 151n ROOM A 195
I —
2ft
ROOM C
165 ft 2la
c°MM°N Lesson 14: Solve real world problems involving area of figures with fractional side ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

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. If sodis 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 $S0.27
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 % 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.

lengths using visual models and/or equations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Exit Ticket

Name Date

Mr. Klimek made his wife a rectangular vegetable garden. The width is 5%ft, and the length is 9gft. What is

the area of the garden?

lengths using visual models and/or equations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Homework

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
shows where the rectangular menus will be. Each
. . 1
menu will measure 6 ft wide and 75 ft tall.
2
13§ft
v

= 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 4%‘ inches on each side, what is the total area of the

dinosaur?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Homework

3. A-Plus Glass is making windows for a new house that is
being built. The box shows the list of sizes they must
make.

15 windows 4% ftlong and 3 % ft wide

7 windows ngt 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.

= |f the lawn measures 40§ ft by 50% ft, how many square feet of seed will he need?

One bag of seed will cover 500 square feet if he sets his seed spreader to its lowest setting and 300
square feet if he sets the spreader to its highest setting. How many bags of seed will he need if he
uses the highest setting? The lowest setting?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

Lesson 15

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 (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 5.NF.7 (6 minutes)
= Quadrilaterals 3.G.1 (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.
1+ 1.

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.

S v 4 A4 v A4 @

(Write 3 + % = 6. Beneath it, write 7 + %.) On your personal white board, write the complete division

sentence.

S (Write 7+ % =14))

1

Continue with the following possible sequence: 1+ % ,2+ e 9 +%, and 3 + %
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

T: (Write % +2.) Say the complete division sentence.

S t:2=2
2 4

T (Write%
S :3=1
6

L1

T (erteE
S f:4=2
2 8

T (Write%

S (Writes+9=—)
2 18

1 . L1 -

+2= " Beneath it, write 3+ 3.) Say the complete division sentence.
1 . L1 -

+3= - Beneath it, write 3% 4.) Say the complete division sentence.

+9= .) On your personal white board, write the complete division sentence.

1

Continue with the following possible sequence: §+ 2,-+3, % +5,and % +4.

Quadrilaterals (4 minutes)

Materials: (T) Shape sheet (Template)

Note: This fluency activity reviews
Grade 3 geometry concepts in
anticipation of G5—Module 6 content.
The sheet can be duplicated if
preferred.

T: (Project the Shape sheet
template and the list of
attributes.) Take one minute
to discuss the attributes of the
shapes you see. You can use
the list to support you.

S:  Some have right angles. = All
have straight sides. = They all
have four sides. > Band G
and maybe H and K have all
equal sides. I'm not really
sure.

Measure with a ruler.

A I A

use a protractor to measure.

5

Attributes to Consider

X Number of Sides

Length of Sides

\ A b Angle Measures

Shapes

Quadrilateral
Rhombus

£\ |

Rectangle

If we wanted to verify whether the sides are equal, what could we do?

What about the angles? How could you verify that they’re right angles?
| could compare it to something that | know is a right angle. = | could use a set square. = | could

T: Now, look at the shape names. Determine which shapes might fall into each category. (Post the

shape names.)

lengths using visual models and/or equations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

7

S: B and G might be squares. = All of them are quadrilaterals. = H and K might be rhombuses. It’s
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, and .

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 and will be completed during the Concept Development.
While there are only four problems, most are multi-step and will require time to solve.

Suggested Delivery of Instruction for Solving Lesson 15’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 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.

lengths using visual models and/or equations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

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?

i
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=L 2 _4a.
wtie - 16

A 2
The Flowerbed's aveo s To M-

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 result makes 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
answer represents. 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 drawing 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 vd
Mrs. Johnson puts a fence around the basil. If the fence DL
is 2 ft from the edge of the garden on each side, what is
the perimeter of the fence?

c. What is the total area that the fence encloses?

Q. %g,cx
24| 25 The otal area of the bagil plot 1s Fyd?
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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
square feet may be surprising to the students. Help students
make connections to the shading models of Module 4 and how
the representation of the area model for the basil plot

compares and contrasts to the representation of fraction Problem 2 may be extended by having
multiplication. Part (b) offers a bit of complexity in that the students convert the fence perimeter
dimensions of the garden are given in yards, yet the distance back into yards and the fenced area

back into square yards. The
understanding that 1 yd2 = 9 ft* makes
this an interesting challenge.

from the garden to the fence is given in feet. Part (c) requires
that students use the fence measurements to find the total area
enclosed by the fence. Multiple methods may be used to
accomplish this.

lengths using visual models and/or equations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

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.

b. 227 - \\& 222
Tota\ orea of fobric, a. 33%)(%3— 334 -\ z
\SF+ n 3 L
:(3?%5)*(,4%5) 295 X & }
: Y @-7—“>*C1“
- 334€*L 5 “’8
=g = 2%
The area ©F Hhe lo curtun - 56
15 % Ft* The area of eachsel

of short curtaing 1% Se”

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

L . . 3

Some wire is used to make 3 rectangles: A, B, and C. Rectangle B’s dimensions are S cm larger than Rectangle
. . - . 3 . . .

A’s dimensions, and Rectangle C’'s dimensions are S cm larger than Rectangle B’s dimensions. Rectangle A is

2cm by3§cm.

.l..
a. What is the total area of all L2 _o5
three rectangles? = c
b. If a 40 cm coil of wire was used 3k ] ! %— "f 5
to form the rectangles, how ) A
much wire is left?
A
3 5
4 2
5 1\7 5 UY‘ ‘2 \25 tm
3 27_50“ + 1 2
;‘ -&! z| |wom
- (05 (\J—n q 5C’m . s s
| 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

Lesson 15

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.

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.

L3 +C\i§f z b. Pervmreter:
= pss a5 YiH o 2%3.2:6X et (2r2)(2xPD)
= ?_qa-ﬁ 2. % 3.3: O\.%g ¢ - 4 b4
= 1 _ )
. 2 g % A= 08 = wR o
'—50.%“’”1 - 3pemt . B2+ b
EERIIRAEYS Wt The fofu area 15 302211 . e
to, 2025 : .
The ot arec 'S e LQX%'Z)-\—LZ)(/%A)
> L4 + 8.9
= \5.2
Yexymerex 2 ’
535; = \02_5 40’565 ToYo) Far\rﬂ&*&(".
o = =% b ern ¥ \LBem¥ 152 = BB em
»q 24652125 o
¥ 7_)«’\55\__5‘_5,__ A 58 drerm = 1loem
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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 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 partner’s.

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.

Lesson 15:

COMMON
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1. The length of a flowerbed is 4 times as long as its width. If the width is ; meter, what is the area?

uﬁ&ﬂ\-

S

me l}-—g-—m——g—n'l

2. Mrs. Johnson grows herbs in square plots. Her basil plot measures 2 yd on each side.

Area =-%mx§ m

g
The flowerbed s ared is m>

. Find the total area of the basil plot.

yd

S48 x§yd £

:TYél

The total ares of the basi! Ol is 2% vd"

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?

T gg-Sxnd FHAuR=SER
R L2 <
*FX30 pemeler s SEFE R
£ |tz Al =20%
‘ﬂ. a-z; ':fg‘-ﬁ' _-:Zo+_3$£,ﬁ»
35

The Perimeder of +he feate is 2351,

IR E |7
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€. Whatisthe total area lanhe(:m.'/l encloses? LJ-% + _g,a_ 23’5‘ + S—Err
s 0 B A s
j 4
He vy S 5;%

34?% .
The fenced area is 34}{1151'2 That’ a ttle more than 342 < 2

3. Janet bought 5 yards of fabric 2 feet wide to make curtains. She used 3 L of the fabric to make a long set
of curtaing and the rest to make a short sets.

2. Find the arca of the fabric sha used for the long set of curtalns.

Sy= 56 +of iSFH= Sft
:- . Az Law The area of +he
r!s & - shrr2bft long set of Curlain
= 0ER is 6
- e

b, Find the area of the fabric she used for cach of the shart sats.
156t sft= ft
lo z
Jr-? o lofl = 1::21;=2’i'wq

A= Law
Zﬁﬁﬁ =2t x21;
= é?’q%

Day T
Hoetinl ke lengihs utng vl moclLanuior eaa
1200013

The Qrea of each get of
shert Curtains 1s SEFP
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. Some wire Is used to make 3 rectangles: A, B, and €. Rectangle 8's dimensions are 3/5 em larger than

T

i)

Rectangle A's dimensions, and Rectangle C's dimensions are 3/5 cm larger than Rectangle B's d\;r;;nslnm. -

e Als 2 om by 31/5 cm, Yol A 2 S
Rectangle A ¥ 31/ T . é?+q.g+]t+zs
2. What is the total area of all three rectangles? o 22 2

=6zt Gzs 42

] o] 2
A o2 ot

z 3
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The ot area is 3ogsem®
b, IFa a0 cm coil of wire was used to form the rectangles, how much wire s left?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

Name Date

1. The length of a flowerbed is 4 times as long as its width. If the width is % meter, what is the area?

2. Mrs. Johnson grows herbs in square plots. Her basil plot measures % yd on each side.

a. Find the total area of the basil plot.
— yd

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?

lengths using visual models and/or equations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

c. What is the total area that the fence encloses?

3. Janet bought 5 yards of fabric Zifeet 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.

lengths using visual models and/or equations.
Date: 10/21/14

MM N Lesson 15: Solve real world problems involving area of figures with fractional side ny
coRE© engage’™ scre

(oc) BYNC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

. , . 3
4. Some wire is used to make 3 rectangles: A, B, and C. Rectangle B’s dimensions are S Ccm larger than

. . . . 3 . .
Rectangle A’s dimensions, and Rectangle C’'s dimensions are scm larger than Rectangle B’s dimensions.

Rectangle Ais 2 cm by 3 % cm.

a. What is the total area of all three rectangles?

b. If a40 cm coil of wire was used to form the rectangles, how much wire is left?

Lesson 15: Solve real world problems involving area of figures with fractional side
Eg%E_MON lengths using visual models and/or equations. engage ny 5.C.77
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Exit Ticket

Name Date

Wheat grass is grown in planters that are 3% inch by 1% 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?

lengths using visual models and/or equations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework m

Name Date

1. The width of a picnic table is 3 times its length. If the length is Z yd long, what is the area in square feet?

2. A painting company will paint this wall. The sole
2
homeowner gives them the following
dimensions: A
. L1 3
Window A is GZ ft x SZ ft.
Window B is 3 % ft x 4 ft.
Window Cis 9 % ft2. 3ft
Door D is 8 ft x 4 ft.
4
What is the area of the painted part of the wall?
Lesson 15: Solve real world problems involving area of figures with fractional side
EOM..MON lengths using visual models and/or equations. engageny 5.C.79
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

3. Adecorative wooden piece is made up of four rectangles as

. 1,
shown to the right. The smallest rectangle measures 45 inches

by 7% inches. If 2% inches are added to each dimension as the

rectangles get larger, what is the total area of the entire piece?

Lesson 15: Solve real world problems involving area of figures with fractional side
gg%E_MON lengths using visual models and/or equations. engage ny 5.C.80
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shape sheet

lengths using visual models and/or equations.
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4/ Mathematics Curriculum

GRADE 5 e MODULE 5

Topic D
Drawing, Analysis, and Classification
of Two-Dimensional Shapes

5.G.3,5.G4
Focus Standard: 5.G.3 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.
5.G.4 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 (5.G.3).
Students see, for example, that the same process they used to construct a parallelogram will also produce a
rectangle when all angles are constructed to measure 90°. Students then analyze defining attributes and
create a hierarchical classification of quadrilaterals (5.G.4).

COMMON Topic D: Drawing, Analysis, and Classification of Two-Dimensional Shapes n
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NYS COMMON CORE MATHEMATICS CURRICULUM TOpiC D m

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)

COMMON Topic D: Drawing, Analysis, and Classification of Two-Dimensional Shapes n
CORE Date: 10/21/14 eng' ag' e y 5.D.2
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 16

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)

B 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.NF.7 (5 minutes)
= Quadrilaterals 3.G.1

(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:

w

S:

Continue with the following possible problems: 1 + %, 2+

S 2 4 v A4« A

(Write 1 + %.) Say the division expression.
1=+ 1.
2

How many halves are in 1 one?
2.

(Write 1 + % = 2. Beneath it, write 2 + % =
4,
(Write 2 + % = 4. Beneath it, write 3 + % =

6.

.) How many halves are in 2 ones?

.) How many halves are in 3 ones?

. 1 . . 1 . R
rite 3+ - =6. Beneath it, write 7 + =.) Write the division sentence.
(Wt32 6. B thit t72)thhd t

(Write 7 + % =14))

on those attributes.

1 1 1
- 9+-and3+-.
4 4 5
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NYS COMMON CORE MATHEMATICS CURRICULUM

T:

S:

Lesson 16

L1 - .
(Write 3T 2= .) Say the division sentence with the answer.
1,.,_1
5 ~ 2 - 4.
L1 1 . L1 s .
(Write o 2= " Beneath it, write o 3= .) Say the division sentence with the answer.
1 1
E +3= g
L1 1 . L1 s .
(Write o 3= - Beneath it, write o 4= .) Say the division sentence with the answer.
1, ,_1
E +4= 3
L1
(Write 5T 9= .) Complete the number sentence.

(Write l.9= i.)
2 18

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:

o 4 49

(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
rectangles.) How many sides are in each polygon?

4.

On your personal white boards, write down the
name for any four-sided polygon.

(Write quadrilateral.)

(Point to Shape B.) This quadrilateral has four
equal sides and four right angles. On your boards,
write the name of this quadrilateral that is the
most specific.

(Write square.)

Rhombuses are parallelograms with four equal sides.
(Point to Shape G.) Is this polygon a rhombus?

Yes.

Is it a rectangle?

Yes.

Is a square also a rhombus?
Yes!

on those attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

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 3 $\1
money did she have at first?

unih ¢ T2y =Yg

Note: Today’s Application Problem should be a quick review of a i miske Vndars Lo 505

fraction of a set, as well as decimal multiplication from Modules 2
and 4 < 315

She had 363.75 at Hrgh

Concept Development (30 minutes)

Materials: (T) Collection of polygons (Template 1), ruler, protractor, set square (or right angle template),
quadrilateral 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 these polygons by the OF ENGAGEMENT:
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: ShapesA,B,D,F,G,H,J, K, and N.

Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based
ES#E_MON on those attributes. engage ny 5.D.5
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 m

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 and DRAWING FIGURES:
K.)
. If student d ifi ffolding fi
T: Talk to your partner. How are the shapes in the students need speciiic scattoiding for
A : ; 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 To, draw parallel lines with alset square:
the same. = They are all quadrilaterals, but they have 1. Drawaline.
different side lengths and angle measures. = Some of ) )
. 2. Line up one side of the set
the trapezoids are rhombuses, rectangles, or squares. square on the line.
- They all have at least one pair of sides that are 5 Lipupa it e
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 ;uslzz::;':i:]};eigf:;r::ezlace for
trapezoid. 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'd have to draw four straight sides.
- Two of the sides would need to be
parallel to each other. = We could
draw any of the shapes in our
trapezoid pile. = If we have one set of
parallel sides, it will be a trapezoid.
T: Use your ruler and set square (or right I

angle template) to draw a pair of
parallel lines on your blank paper
positioned at any angle on the sheet.

(Draw.) ) - ~ .
Finish your trapezoid by drawing a third and fourth segment that A b

cross the parallel pair of lines. Make sure they do not cross each .'I 1
other. I" X
(Draw.) [s)\B Sl

Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based
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Lesson 16

T: Compare your trapezoid with your partner’s. What's alike? What’s different?

S: 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 than my partner’s. = | have right angles in mine,
but my partner does not. > My trapezoid is a square, but my partner’s is not.

T: Label the angles of one of the trapezoids as 4, B, C, and D on the inside of the shape. Label the top
left angle as angle A. Label the top right angle as B. On the bottom, label the left angle as angle C,
and finally, label the last angle on the bottom right as D. Now, measure these four interior angles of
your trapezoid with your protractor, and write the measurements inside each angle.

S:  (Measure.)

T: Cut out your trapezoid.

S:  (Cut.)

T: Cutyour trapezoid into two parts by cutting between the
parallel sides with a wavy cut. (As shown to the right.)

S:  (Cut.)

Place £A alongside £C. (See image.) What do you notice in

your trapezoid and in your partner’s?

S:  The angles line up. = The two angles make a straight line.
- If | add the angles together, it is 180 degrees. = Itis a
straight line, but my angles only add up to something close to
180 degrees. = My partner’s trapezoid did the same thing.

T: | heard you say that the angles make a straight line. What is

the measure of a straight angle?
S: 180 degrees.

| also heard a few of you say that your angles didn’t add up to
exactly 180 degrees. How do you explain that?

S: 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.

T: Place £B alongside 2D. (See image.) What do you notice?

S: It’s the same as before. The angles make a straight line. = These angles add up to 180 degrees,
too.

T: How many pairs of angles add up to 180 degrees?

S:  Two pairs.

T: Cut each part of your trapezoid into two pieces using a wavy cut.

S:  (Cut.)

T:

about the angles?

Place all four of your angles together at a point. (Demonstrate. See image.) What do you notice

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.

on those attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 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
Lesson 17’s Debrief, as well as today’s.

Student Debrief (15 minutes)

Lesson Objective: Draw trapezoids to clarify their
attributes, and define trapezoids 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 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

Lesson 16:
on those attributes.
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S COMMON CORE MATHEMATICS CURRICULU R Lesson 16 Problem Set

nme _Z.1 [<era Date

1. Draw a pair of parallel lines in each box. Then use the parallel ines to draw a trapezoid with the
following.

a. Noright angles b. Only 1 obtuse angle

2. Use the trapezoids you drew to complete the tasks below.
a. Measure the angles of the trapezold with your pratractor, and record the measurements on the
figures
b. Use amarker or crayon to circle pairs of angles inside each trapezoid with a sum equal to 180", Use a
different color for each pair.

COMMON
CORE

narmaaen 12 Ungores e

o 'engageny 5.0.10

B COMMAN EORT MATHEMATICE CURRICULUR Lesson 16 Problem Set

3. List the properties that are shared by all the trapezoids that you warked with today

Thesg hewe. 4 Straighic sides, but-thu dont oll look the same.

The e guadrilatenls . Thuy have diffred side ;
S:fl%L‘-n ole L“j sse diffenend luﬁ‘f&s aundd un:,gm_

Thes have a¥ kast one paic of sides “Hhat are parallel.

4. When can a quadrilateral abo be called a trapezosd?
A wadciladeral con alee be colled o mpezsid
whes % has ot least e poir o€ epposite,
poontiel sides

5. Fobow the diections 1 draw cee L5t trapezoid.
& Draw 3 segment AR paraliel to the bottom of this page that is & cm long.
b, Draw two 55° angles with vertices at A and & so that an isosceles triangle is formed with A5 as the
base of the triangle
€ Label the top vertes of your trisngle as €.
d. Use your set square to draw a line parallel to AT that intersects both AL and BT,

e Shade the traperoid tht you doew.

" ::j;;\!li\ .-,.m..-

sty o i, 1 e e ...engageny o

Draw trapezoids to clarify their attributes, and define trapezoids based

(m) BYNC-SA This work is licensed under a

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

engage"

5.D.8


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

these pairs seem to occur consistently? Is this true for all quadrilaterals? Just trapezoids?)
= Use the trapezoids that students produce in

) A trapezoid:
Problem 1 to articulate the formal
definition of trapezoids. Post these ® |s a quadrilateral in which at least one pair of
definitions in the classroom for reference as opposite sides is parallel.

Topic D proceeds.

= 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. Encourage students to explain their placement of the figures in the hierarchy.

= 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? Formal Definition of a Quadrilateral:

- Over the course of several days, (Only the first bullet is introduced today.)

students will be exploring the formal

definition of a quadrilateral (see the = Consists of four different points (4, B, C, D) in the

boxed text on the right) through the plane and four segments (AB,BC,CD,DA).
examination of counter-examples. = |s arranged so that the segments intersect only at
Step 1: Ask students to tell what they their endpoints.

know about a quadrilateral.
The response will most likely be
a polygon with four straight
sides.

= Has no two adjacent segments that are collinear.

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.

on those attributes.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

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. No right angles b. Only 1 obtuse angle
c. 2 obtuse angles d. Atleast 1 right angle
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

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 AB 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.

Lesson 16: Draw trapezoids to clarify their attributes, and define trapezoids based
Eg%E_MON on those attributes. engage ny 5.D.11
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Exit Ticket

Name Date

1. 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework

Name Date

1. Use a straightedge and the grid paper to draw:
a. Atrapezoid with exactly 2 right angles. b. A trapezoid with no right angles.

2. Kaplan incorrectly 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.

Trapezoids Non-Trapezoids

- O [
‘ &

b. Explain what tools would be necessary to use to verify the placement of all the trapezoids.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework m

3. Use a straightedge to draw an isosceles trapezoid on the grid paper.

a. Why is this shape called an isosceles trapezoid?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Template 2

Trapezoids

Quadrilaterals

quadrilateral hierarchy
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Template 3

Trapezoids

Quadrilaterals

quadrilateral hierarchy: color
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

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)

B Student Debrief (15 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiply by Multiples of 10 and 100 5.NBT.2 (4 minutes)
= Divide Whole Numbers by Unit Fractions and Fractions by Whole Numbers 5.NF.7 (6 minutes)

Multiply by Multiples of 10 and 100 (4 minutes)

Note: This fluency activity reviews Modules 1 and 2.

T: (Write31x10=___ ) Say the multiplication sentence.

S: 31x10=310.

T: (Write 31 x10=310. Below it, write 310x2=___ ) Say the multiplication sentence.

S: 310x2=620.

T: (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.
S: 31x10x2=620.

Follow the same process for 21 x 40.

T: (Write32x30=32x x = .) Write 32 x 30 as a three-factor multiplication
sentence and solve.

S: (Write 32 x30=32x10x 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.

Lesson 17: Draw parallelograms to clarify their attributes, and define
ES#E_MON parallelograms based on those attributes. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

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 G5—M4-Lessons 25-27 and prepares students for today’s lesson.

T (Write2+ é.) Say the division sentence.
S: 2+-=6.
3
T: (Write2 =+ % = 6. Beneath it, write 3 + %.) Say the division sentence.
S: 3:1=15,
5

T: (Write3+ % =15. Beneath it, write 6 + %.) On your personal white board, complete the division

sentence.
S: (Write6+§: 12.)

Continue this process for 3 + l, 9+ l, 1+ i, 2+ i, 8+ — ,and 10 + =
4 3 10 10 10 10

T (Write % +2.) Say the division sentence.
s 2:2=1

2 4
T: (Write % +2= %. Beneath it, write % +5.) Say the division sentence.

1 1
S. E -~ - E.
T (Write é +5= % Beneath it, write % +5.) On your personal white board, write the division sentence.
S: (Write1+5 =i.)

6 30

T: (Write % +4.) Say the division sentence.
S: g 4= i.

4 16

11

Continue this process for the following possible sequence: 9 + %, % +9,5+ 757 5, % +8,and 8 + %

Lesson 17: Draw parallelograms to clarify their attributes, and define
gg%E_MON parallelograms based on those attributes. engage ny
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Application Problem (4 minutes)

Lesson 17

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.

Concept Development (31 minutes)

Materials: (T) Ruler, protractor, set square (or right angle

template), quadrilateral hierarchy with
parallelogram: color (Template 2) (S) Ruler,
protractor, set square (or right angle template),
scissors, crayons, markers or colored pencils, blank
paper for drawing, quadrilateral hierarchy with
parallelogram (Template 1)

Problem 1

P.7

c°MM°N Lesson 17: Draw parallelograms to clarify their attributes, and define
CORE’

2014 Common Core, Inc. Some rights reserved. commoncore.org

a.

Draw a parallelogram and articulate the definition.

b. Measure and label its angles to explore their relationships.

C.

Measure to explore diagonals of parallelograms.

What name could we give to all of the shapes we drew yesterday?
Quadrilateral. - Trapezoid.

Use your ruler and set square to draw a pair of parallel lines on
your blank paper positioned at any angle on the sheet.

(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?

Trapezoid.

If | want to draw a trapezoid that can also be called a
parallelogram, what will | need to draw next?

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.

Use your tools to draw a second pair of parallel lines that intersect
your first pair.

(Draw.)

parallelograms based on those attributes.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

T: Measure the sides of your parallelogram and compare your parallelogram with your partner’s.
What's alike? What’s different?

S:  The opposite sides in my parallelogram are the same lengths and my partner’s are, too. 2 My

P.7 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

L partner drew a rectangle.

T: 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 A4, as Angle D. Then, measure the angles of
your parallelogram with your protractor, and write the measurements inside each angle.

S:  (Measure.)
T: Cut out your parallelogram.
S:  (Cut.)
T: Make a copy of your parallelogram on another blank sheet by tracing it and labeling the vertices with
the same letters.
S:  (Trace and label.)
ut your first parallelogram into four parts by cutting between each set of parallel sides with a wavy
Cut first llel to f ts by cutting bet h set of llel sid th
cut.
S:  (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. The discussion of parallelograms as
S:  Angles A and C are the same size, and so are Angles B special trapezoids is based on the
and D. - Our parallelograms don’t look anything inclusive definition of a trapezoid as a
alike, but the angles opposite each other in each of our quadrilateral with at least one set of
parallelograms are equal. parallel sides. That is, trapezoids may
T: Place your angles alongside each other, and find as :IZ\;Z more than one set of parallel
many combinations that form straight lines as you can. '
Also note that the dialogue as written
S (Work)) here assumes recall of Grade 4
Compare your findings with your partner’s. What do geometric concepts. Additionally,
you notice? How many pairs did you find? scaffolded questions may be necessary
S:  We both found four pairs that make straight lines. for StUdenES tcl’ Ve.rfbal'zte the C?(;'d'tmns
- Yesterday, some of us only had two pairs of angles nz::;:;yr:r: e
that made straight lines. Today, all of us have four P gram.-
pairs.
T: So, thinking about what we drew and what we’ve discovered about these angles, when can a
trapezoid also be called a parallelogram? Turn and talk.
S: 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: Draw parallelograms to clarify their attributes, and define n
Eg%E_MON parallelograms based on those attributes. engage y 5.D.21
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

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?

(Work and share.)
Use your ruler to draw the diagonals on the copy you made of your parallelogram.
(Draw.)

e 49

Measure each diagonal and record the measurements on your paper. Are these segments equal to
each other?

S: I drew 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. A

T: 1 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.) 1 %z
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 | e
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.

Let’s break down this word into parts. Think about the first part bi-. How many wheels are on a
bicycle?

=

Two.
What does the word section mean?

Parts of something.
NOTES ON

MULTIPLE MEANS
OF ENGAGEMENT:

A

Sect also means to cut. Turn and talk to your partner
about why bisect is a good name for what you see in all
the parallelograms’ diagonals.

S:  Bi- means two. These segments are cut in two equal Forear')/ finishers of the Problem Set,
parts. = Bi- means two, and sect means cut, so bisect it Aot el e

. .1
means to cut in two equal parts. In parallelogram ABCD, £A is - the
measure of 2B. Find the measures

T: (Distribute the Problem Set to students.) Let’s practice !
of all the angles of the figure.

drawing more parallelograms and thinking about their
attributes by completing the Problem Set.

S:  (Complete the Problem Set.)

Lesson 17: Draw parallelograms to clarify their attributes, and define
ES#E—MON parallelograms based on those attributes. engage ny 5.D.22
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

Please note the extended time designated for the Debrief

of today’s lesson. e
Name E : X k g X Date S
Problem Set (10 mlnutes) 1. Draw a parallelogram in each box with the attributes listed.

a. Noright angles. b. Atleast 2 right angles.

CaG)

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 Debrief, as well.

e )
Student Debrief (15 minutes) &= =

o eacdn parollelogronn Hhere are 2 pairs
of &Mg\ts AheX odd u_{)'h) \20°

Lesson Objective: Draw parallelograms to clarify their

. . O Y o
attributes, and define parallelograms based on those coRe"™ engage™ -
attributes. '
The Student Debrief is intended to invite reflection and o 17 prabiem set -
active processing of the total lesson experience.
Invite students to review their solutions for the Problem L Wemrethe s e e v Yok o, aced e e

. . figures.
Set' They Should check Work by com pa r|ng answers W|th a b. AL:::;n‘[a:'rﬂr“z:L:;:‘:x:srlflgc;:iu'lirsulzngesmsidena:lvpzm“tlugramw\thasumzquane1En“,
partner before going over answers as a class. Look for & o noterpadleogon et

misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the

3. Uraw the digonsls and measure their lengths. Recard the measurements 1o the side of your figore,
b. Measure the lzngth of each of the four segnents of the diagomals from the vertices to the point of
|esso n. intersection of the diagonsls. Color the segments that have the sama length the same color, What do
younatice? The cAlasenats bisect cach ether, Each
doagaald ouls e pa-m.\\t.\oamm nho o

Any combination of the questions below may be used to tongrumnt triangles. .
4. List the projrertics that are shared by all of the parallelograms that you worked with today.
R H TPaseAlogoms have M Strodghd shdes.
lead the discussion. Toey s i ot et L rdar
. Their opposite angles ane tonatued.
* Allow students to share all the different The chaaprats Wiaeek enck otier.
. Opposite sk aencT -
parallelograms that are produced in Problem 1 of e o g
. . Lihen H8a gumde) latiiall hae o, aly Iy
the .Problem Set. Consolidate the lists of ok e e e e e } f;mmc@m.
attributes students generated for parallelograms .
b. When can a trapezaid also be called a parallciogtam?
in Problem 4. What attributes do all Avtapezoid can alse be cotled a jovailelon ros
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= 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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

=  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 A parallelogram:
at least one set of parallel sides. Since
parallelograms have two sets of parallel
sides, they also fit the definition of a
trapezoid.)

= |s a quadrilateral in which both pairs of
opposite sides are parallel.

= 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 quadrilateral:

= Consists of four different points 4, B, C, D in the
plane and four segments, E, ﬁ, E, m,

= |s arranged so that the segments intersect only at
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 on the right.)

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 c
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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Problem Set

Name Date

1. 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. All sides equal with at least 2 right angles.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Problem Set

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.
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?
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Name Date

1. Draw a parallelogram.

2. Whenis a trapezoid also called a parallelogram?

parallelograms based on those attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Homework

Name Date
1. £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, 2C, and £D?
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
w Z
6cm
b. £ZWXY =113°. Use what you know about angles in a
parallelogram to find the measure of the other angles.
¢LXYZ = ° LYZW = ° 2ZIWX = °

3. Jack measured some segments in Problem 2. He found that WY =8 cm and MZ = 3 cm.

Give the lengths of the following segments:

WM = cm MY = cm
XM = cm XZ = cm
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Homework

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.
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Trapezoids

Parallelograms

Quadrilaterals

qguadrilateral hierarchy with parallelogram
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Trapezoids

Parallelograms

Quadrilaterals

quadrilateral hierarchy with parallelogram: color
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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 5.NBT.7 (9 minutes)
= Multiply by Multiples of 10 and 100 5.NBT.2 (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: (Write42x10=___ .) Say the multiplication sentence.

S: 42x10=420.

T: (Write 42 x 10 =420. Below it, write 420x 2 =___.) 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: 42 x10x 2 =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=213x10x 3 =6,390.)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

Repeat the process for 4,213 x 20.

T:
S
T:
S:
T

S:
T:

(Write 31 x 100=____.) Say the multiplication sentence.

31 x 100 = 3,100.

(Write 31 x 100 = 3,100. Below it, write 3,100 x 3 =___.) Say the multiplication sentence.
3,100 x 3 =9,300.

(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.
31 x 100 x 3 =9,300.
(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 6 inches by 14

inches?
s 3x5x T =165 R
q " . .

e volume 5 1o % bin X1thin =840In°

-3
volumeof & 21 x 2inx Zin= B0
. culoe
b
; VAR Y0
@@hx3)a o 105 2-inch cubes are neaded ' 8__ = \05
(¢ 5> Yo bwld the priswm,

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.
T: Give the least specific name for all the shapes we’ve drawn so far.
S:  Quadrilaterals.
T: Tell your partner a more specific name for a shape we’ve drawn, and explain what property it has

that gives it that name.
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S: Trapezoids because we’ve 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’d 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.

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.

w4 A

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.

rectangles and rhombuses based on those attributes.
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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? i

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 a rectangle according to the definition of a rectangle.

b. Measure and label its angles to explore their relationships.

c. Measure to explore diagonals of rectangles.
If | 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.

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.)

rectangles and rhombuses based on those attributes.
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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—17 should be used in today’s 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 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.

= 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? s 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?
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& Rivombus with 1 right angle
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d. Rectangle with all sides equal

L Use the figures you drew to complete the tasks below,
a. Measure the anghs of the figures with your protractor, and recond the measurements on the figares

b, Use a markes or criyon to cirde pairs of angles inside each figure with 2 sum equal to 180°. Usea
different color for each pair.
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3. Dvaw a rhombus and a rectanghe below.

a. Draw the diagonals and measure their lengths. Record the measurements on the figure.

b Measute e length of each segment of the diagonals from the vertex to the intersection point of the
diagonals, Using a marker or crayon, codor segnvents that have the same bength. Use s difterent color
for each different length

a. List the properties that are shared by all of the rhombuses that you worked with today.
Rhombuses have 4 straightt sides oF equol Qn...S{'\:.
Cpposite sides aw pma.l\!..'n The dlﬂ_?cnn_u_l.’n o4 p.u?tna\cu.hr
bisectors. The cma'lcs- ntet o each e‘ﬁ-\e_rodd wp Yo 1907
B List the peoperties that are shared by all of the rectangles that you worked with today
Rectongles have 4 shraight sides . Gme‘.ie sides
oar ponadled ond Ei\u\.«\ in 1%3&9» Re: les have Y
i angles. ‘DA:}onn.‘u aus eﬁm.l ond bisect ench sther.
© ‘When can a trapezoid also be calied a rhombus?

A Fropezeid e alee o rhoudous when ol U sides ava

the some \105-\-&.

d. When can 3 paralielogran also be called 3 rectangie?

A pam.\\f_\nckm 15 aleo o fecloagle when e Y ans'lts

ore 90°

. When can a quadrilateral afso be called a rhombus?
A Guade Vaduall com olee be called o Ahom bus
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= 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 = A rhombus:
same length, but both pairs do not necessarily have the | w |5 3 quadrilateral with all sides of

same length.) equal length.

= All rhombuses are parallelograms. (True. Rhombuses
have all sides that are equal in length, and the opposite
sides are also parallel.)

A rectangle:
= |s a quadrilateral with four right

. . ngles.
= All parallelograms are rectangles. (False. It is possible angies

to have a quadrilateral with two pairs of parallel sides
that do not have four right angles.)

= All rectangles are parallelograms. (True. If a quadrilateral has four right angles, it must have two
pairs of parallel sides.)

= All trapezoids are rhombuses. (False. Trapezoids
have at least one pair of parallel sides, but the
lengths of the sides do not have to be equal.)

= Allrhombuses are trapezoids. (True. Ifa

guadrilateral has four equal sides, then the If students are confused about the
opposite sides will be parallel.) segments of a quadrilateral lying in the
= All trapezoids are rectangles. (False. All rectangles same plane or intersecting only at their

endpoints, use the straws from Lesson

must have four right angles. The defining attribute
16 to demonstrate counter-examples.

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—-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.

= Continue exploring the formal definition of
a quadrilateral through the examination of | A quadrilateral:
counter-examples. (See the texted box

= Consists of four different points, A, B, C, D, in the
with the definition.)

plane and four segments, ﬁ, ﬁ, ﬁ, ﬁ,
Step 1: Begin by asking students to tell .
what they know about a ® |s arranged so that the segments intersect only at

quadrilateral. Today’s response their endpoints, and

should be a polygon with four = Has no two adjacent segments that are collinear.
straight sides that lie in the same

plane and segments that only intersect at their endpoints.

Step 2: 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. D
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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, 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.

rectangles and rhombuses based on those attributes.
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A # Correct
Divide.
1 %+2= 23 4+%=
2 %+3= 24 §+3=
3 %+4= 25 §+3=
4 %+7= 26 i+2=
5 7+%= 27 %+2=
6 6+%= 28 %+2=
7 5+%= 29 §+2=
8 3+%= 30 é+2=
9 2+%= 31 %+2=
10 344 - 32 243-
11 T 33 Le3-
12 r2 34 1l
13 t+7= 35 sm
14 %+2= 36 +%=
15 2+%= 37 3+%=
16 i+z= 38 9+%=
17 2+%= 39 %+7=
18 %+2= 40 9+%=
19 2+ 2= 41 L7
20 3+%= 42 7+%=
21 i+3= 43 9+%=
22 i+4= 44 %+9=
Eglh&mo" ::" ” Ei%v:;gjgsagﬁffhﬁgﬂgéz oot on thae st O engage ny
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B Improvement # Correct
Divide.
1 %+2= 23 3+%=
2 %+3= 24 i+ -
3 L4 25 2ea-
4 %+7= 26 %+3=
5 +§= 27 §+3=
6 +%= 28 %+2=
7 5+§= 29 §+2=
8 3+%= 30 %+5=
9 +%= 31 %+5=
10 s3- 32 24-
11 .- 33 L6
12 s2m 34 sim
13 ST 35 .
14 2 36 .-
15 24 37 842 -
16 %+2= 38 9+%=
17 2+%= 39 é+8=
18 %+2= 40 9+$=
19 2+%= 41 $+3=
20 4+%= 42 7+%=
21 %+4= 43 9+é=
22 S+3= 44 L6
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Name Date

1. Draw the figures in each box with the attributes listed.

a. Rhombus with no right angles b. Rectangle with not all sides equal

_—
¢. Rhombus with 1 right angle d. Rectangle with all sides equal

2. Use the figures you drew to complete the tasks below.
a. Measure the angles of the figures with your protractor, and record the measurements on the figures.

b. 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.

rectangles and rhombuses based on those attributes.
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3. Draw a rhombus 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.

a. List the 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.

¢. 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?

Lesson 18: Draw rectangles and rhombuses to clarify their attributes, and define
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Name Date

1. Draw arhombus.

2. Draw arectangle.

rectangles and rhombuses based on those attributes.
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Name Date

1. Use the grid paper to draw.

a. A rhombus with no right angles. b. A rhombus with 4 right angles.

c. Arectangle with not all sides equal. d. A rectangle with all sides equal.

rectangles and rhombuses based on those attributes.
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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.

rectangles and rhombuses based on those attributes.
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Trapezoids

Parallelograms

Rhombuses

Quadrilaterals

quadrilateral hierarchy with square
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Trapezoids

:
5
:

Rhombuses

Quadrilaterals

-

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)
I Application Problem (4 minutes)

Concept Development (34 minutes)
Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply by Multiples of 10 and 100 5.NBT.2 (8 minutes)
= Divide by Multiples of 10 and 100 5.NBT.2 (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.

240+10=24 24+2=12
: (Write240+10= .) Say the division sentence.
S: 240+10=24. 240+20=12
(Write 240 + 10 = 24. To the right, write /\
24 +2 = .) Say the division sentence.
10 X 2
S: 24+2=12.
(Write 24 + 2 =12. Below it, write 240 + 20 = .) Say 240 + 20 as a division sentence, but divide

first by 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.

Lesson 19: Draw kites and squares to clarify their attributes, and define kites and
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Application Problem (4 minutes)

Zoch s not correct. K\ljheé

The teacher asked her class to draw parallelograms \Ciame_ S @ Yedans\é The op osite

that are rectangles. Kylie drew Figure 1, and Zach
drew Figure 2. Zach agrees that Kylie has drawn a
parallelogram but says that it’s not a rectangle.

Is he correct? Use properties to justify your answer. —

Note: Today’s Application Problem gives students - - —— -
another opportunity to verbalize the hierarchical
nature of the relationships between types of
quadrilaterals.

sides are equal lengths, pacallel, and
a\l 1 m\a\es ase 90°

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. Draw asquare and articulate the definition.

b. Measure and label its angles to explore their relationships.

c. Measure to explore diagonals of squares.

T: What shapes have we drawn so far?

S: 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.

S:  Well, arectangle 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. 2 A square is a rhombus and a rectangle at the same time.

T: Let’s see if we can answer this question by drawing.

Ml T Drawa segment 3 inches long on your blank paper, and label the endpoints A and B.

S: (Draw segment.)

T: (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.

S: (Draw additional line segments.)

Label the endpoints as C and D. Are AC and BD parallel? How do you know?

S: I checked with my set square. They are parallel. = They must be parallel because we drew them
both as right angles to the same segment.

T: Use your straightedge to connect Points C and D.

T: Measure segment CD. What is its length?

squares based on those attributes.
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. . }Il

S: CDisalso 3 inches. i T

T: What have we drawn? How do you know?

S:  Asquare. It has four right angles and four equal sides. .

3 .

T: Based on the properties of parallel sides, tell your partner another name
for this shape, and justify your choice.

S: It’s a trapezoid. It has a pair of parallel sides. = | can call this a & £l 3
parallelogram because there are two sets of parallel sides.

MP.7 Use your protractor to measure angles C and D. What are their measures?

S:  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
callit?

S:  Arectangle.

Since this is a parallelogram with four equal sides, what
can we call it? NOTES ON
MULTIPLE MEAN
S: Arhombus. 2 S
, ) OF REPRESENTATION:
Let’s return to our question, can a rhombus ever be a Erelish | | doth
rectangle? Can a rectangle ever be a rhombus? Why T g e e O.t ers
may feel overwhelmed distinguishing
or why not? L
terms in this lesson. To support

S:  Yes. Asquare is a rhombus and a rectangle at the understanding, point to a picture or
same time. = A rectangle can be a rhombus if it is a make gestures to clarify the meaning
square. = A rhombus can be a rectangle if it is a of parallel, rhombus, attribute, etc.,

L square. each time they are mentioned.
. . . . . Building additional checks for
T: Using what you just drew, list the attributes of a square T )
ith R understanding into instruction may
with your partner. also prove helpful, as might recording

S: Asquare has four sides that are equal and four right student observations of shape
angles. = A square has opposite sides that are attributes and definitions in a list,
parallel, four right angles, and sides that are all equal in table, or graphic organizer.
length. = A square is a rectangle with four sides that
are equal length. = A square is a rhombus with four
right angles.

T: 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.

S:  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.

T: Measure the lengths of the diagonals. Then, to test your prediction, measure the distance from each
corner to the point where they intersect.

S:  (Draw and measure.)

Lesson 19: Draw kites and squares to clarify their attributes, and define kites and n
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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 5 /4
) -

Draw a kite, and articulate the definition.

b. Measure and label its sides and angles to explore their
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’s flown with a -
string. (Give clues until the figure is named.) \
S Akite. '
T: Sketch a kite. e i
S:  (Sketch.)
T: Compare your kite to your neighbor’s. How are they alike?

How are they different? Turn and talk.

-m

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 I and the
endpoints of the segmentsas K and T.

(Draw a kite.)
Use your scissors to cut along the rays of your angle.
(Cut along the rays.)

/v a9

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
itE.

(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.)

v

squares based on those attributes.
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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 congruent angles. They
are across from each other where the unequal sides
meet. = My kite is also a square. It has two pairs of NOTES ON
equal angles. KITES:

T: Now, draw the diagonals of the kite. Measure the
length of the diagonals, the segments of the diagonals,
and the angles where the diagonals intersect.

If no student produces a concave kite

(an arrowhead) through the process of

drawing in the lesson, draw one for

S:  (Draw and measure the diagonals, segments, and students to consider. It is important to
angles.) note that although the diagonals do

T: What can you say about the diagonals of a kite? Turn i LI EBRER AL Wi [, 0 sl
and talk relationships hold true. The lines

’ containing the diagonals will intersect

S: My diagonals cross outside my kite, but they are still at a right angle, and only one will

perpendicular. = The diagonals are not the same bisect the other. Students who
length. = The diagonals meet at 90° angles; they are produce such a kite may need help
perpendicular. = One diagonal bisects the other, but drawing the 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’s a quadrilateral with two pairs of adjacent
sides that have equal lengths.

T: Akite is a quadrilateral that has adjacent sides, or sides next to each other, that are equal. Cana

MM N Lesson 19: Draw kites and squares to clarify their attributes, and define kites and ny
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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 Problems.

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

QRE MATHEMATICS CURRICULU M Lesson 19 Problem Set

Name ‘ 1500 ) - Date
1. 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 squal
Rhombus S Kite AS
Kite Rhembus
Sﬁm'— Pg.m-\lr.\ojmm
P’ed‘m\sk & Tm.Pezo‘m\ Q

“q Quod ¢ \adrecal
Trapezoid -~
&mu(;d r'-l\a.ium\ ..t

c. Kite with 4 right angles d. Kite with 2 pairs of adjacent sides equal

| (The pairs are not equal to each other.
Kite . )

S%ume_ ‘: JlI_l:‘jl @
Rhrouwbus
?m*aasle g ‘,:?;.,r N
Tacallelogram e
Tra_‘: e 2o0id
Quod i ladero\ Cuwodd \atesa\

Use the figures you drew to complete the tasks below.
a. Measure the angles of the figures with your protractor, and record the measurements on the figures.

b.  Lse a marker or crayon to circle pairs of cangruent angles insicle each figure. Use a different color for
each pair.

COMMON
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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.

= Consolidate the lists of attributes students
generated for squares and kites in Problem 3.
What attributes do all squares share? What

COM_MON Lesson 19:
CORE

Date: 10/21/14

2014 Common Core, Inc. Some rights reserved. commoncore.org

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19

attributes do all kites share? When is a quadrilateral a kite, but not a square or rhombus?

=  When can a quadrilateral also be called a square?

= Respond to the following statements with true or
false. Explain your reasoning.

ORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

3. Listthe properties shared by all of the squares that you worked with today.

All squares are quadrilaterals. (True. All Sqpan hase U stught sides Hha ane equal in lench
squares have four sides.) They oue Y4 90° angles.
Cpposite sides are pacallel.

All quadrilaterals are squares. (False. Not Tae dasprals axe perpendiodar bissclocs.

all quadrilaterals have equal side lengths.) b st the prapertes shared oy of the ki that you ok with oy

Kitee have Y shaight sides.
All rhombuses are squares. (False. All Fites have 2 puics of equal Sides. Egual sides are od acent.
rhombuses must have four equal sides, They ave of least 2 congrued ongles wokich are across
but the angles do not have to be 90°.) from each otber where the wnegual sides mect,

‘D'm-%‘o“n\ﬁ erose o r‘\#& angles . One oF the c.\\oaov\ﬂ-\& busects YRe otbier.
<. When can a thombus also be caTled a square?

All squares are rhombuses. (True. The A thambns can slon be anlled o agart when o

defining attribute of a rhombus is that its 4 of Ws angles mansure AC".

H H d. When can a kite also be called a square?
four sides must be equa! in length. o Yot o e e called @ ceware tohon all 4
Squares also have four sides of equal sides ace Hor sare \engt, m& when all 4 arglee
|ength) weasue A0S

e. When can a trapezoid also be called a kite?
All rectangles are squares. (False. A Arapezoid can olso i called o Fite
. L W ow N wall .

Rectangles do not have to have four sides Sa: °f 2 geirs o eqpet odyaced
of equal length.)
All squares are rectangles. (True. The camMoN -~ engage™  som

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.
Squares all 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.

COMMON
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Lesson 19 Sprint
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nd

a

A # Correct
Multiply.
1 2x10= 23 33x20=
2 12x 10 = 24| 33x200-=
3 12 x 100 = 25 24x 10 =
4 4x10 = 26 24 x 20 =
5 34x10 = 27| 24 x100 =
6 34 x 100 = 28| 24 x200=
7 7x10= 29 23x 30 =
8 27 x 10 = 30| 23 x300=
9 27 x 100 = 31 71x2=
10 3x10= 32 71x20=
1" 3x2= 33 14x2=
12 3x20= 34 14 x3 =
13 13x10 = 35 14 x 30 =
14 13x2= 36| 14 x300=
15 13 x20 = 37 82x 20 =
16 13 x 100 = 38| 15x300 =
17| 13 x200 = 39| 71x600=
18 2x4 = 40 18 x40 =
19 22 x4 = 41 75x 30 =
20 22 x40 = 42| 84 x 300 =
21 22 x 400 = 43 87 x60 =
22 33x2= 44| 79 x800 =
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Lesson 19 Sprint
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a

B Improvement # Correct
Multiply.
1 3x10= 23 44 x 20 =
2 13x10 = 24| 44 x200 =
3 13 x 100 = 25 42 x 10 =
4 5x10 = 26 42 x 20 =
5 35x10 = 27| 42x100 =
6 35x100 = 28| 42x200 =
7 8x10 = 29 32x 30 =
8 28x 10 = 30 32x300-=
9 28 x 100 = 31 81x2=
10 4x10 = 32 81x20=
11 4x2= 33 13x3=
12 4 x20= 34 13x4 =
13 14 x10 = 35 13x40 =
14 14x2= 36| 13x400 =
15 14 x 20 = 37 72x 30 =
16| 14 x100 = 38| 15x300 =
17| 14 x 200 = 39| 81x600=
18 2x3= 40 16 x 40 =
19 22x3 = 41 65x30 =
20 22 x 30 = 42| 48 x 300 =
21| 22x300= 43 89 x 60 =
22 44 x 2 = 44| 76 x800 =
ggalEMON O ares hased on those atibutes, ek and engage"y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

Name Date

1. 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

c. Kite with 4 right angles d. Kite with 2 pairs of adjacent sides equal
(The pairs are not equal to each other.)

2. Use the figures you drew to complete the tasks below.
a. Measure the angles of the figures with your protractor, and record the measurements on the figures.

b. Use a marker or crayon to circle pairs of congruent angles inside each figure. Use a different color for
each pair.

squares based on those attributes.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

a. List the 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.

¢. When can a rhombus 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?

squares based on those attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Exit Ticket

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.

squares based on those attributes.
Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

Name Date

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.

squares based on those attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

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

squares based on those attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Template 1

Trapezoids

Parallelograms

Rhombus

—— e

Quadrilaterals

guadrilateral hierarchy with kite

squares based on those attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Template 2 m

Trapezoids

Parallelograms

Quadrilaterals

quadrilateral hierarchy with kite: color

Lesson 19: Draw kites and squares to clarify their attributes, and define kites and
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

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 5.NBT.2 (4 minutes)
= Find the Volume 5.MD.5 (6 minutes)

Divide by Multiples of 10 and 100 (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 2.

: (Write930+10=___ .) Say the division sentence.
S: 930+10=093. ) ~ L
T: (Write930+10=____. To the right, write 93 930+10=93 93+3=31
+3=___ ) Saythe division sentence. 930 =30 =31
S: 93+3=31.
(Write 93 + 3 =31. Below it, write 930 +30=____ ) /\
Say 930 + 30 as a division sentence, but divide first by 10 X 3

10 and then by 3.
S: 930+10+3=31.
T: (Write 930 +30=31.)

Continue the process for the following possible sequence: 420 + 20, 4,800 + 40, 8,400 + 400, and 6,900 + 300.

MM N Lesson 20: Classify two-dimensional figures in a hierarchy based on properties. ny
CORE™© engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

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. Consider offering
cubic units, and then, have them re-
analyze the drawing after having built
the figure.

Visualize a line that breaks the figure into two
rectangular prisms.

2cm

3cm i

| 4.¢cm

5cm 1cm

T: Find the volume of the composite figure by adding the volumes of )

each rectangular prism. . :
] cm ¥
S: (Write3cmx1cmx1cm=3cubiccm. 4cmx1cmx1cm=4 | - 4cm
cubic cm. 3 cubic cm + 4 cubic cm = 7 cubic cm.) e
Continue the process for the composite figure to the right. it -~
5cm

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.

| 03 x124
\Zq = “O"12)1‘(\0)(4&-)-%(%,{‘2).}(%!%)
2| 120 |4 - (1or i+ (1073
) AR
= 18 . i*‘ 5% The area of the rug s 134% &*
4 3

Note: Today’s Application Problem reviews areas of regions with fractional sides from earlier in this module.

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

Concept Development (33 minutes)

Materials: (T) Quadrilateral hierarchy with kite: color (Lesson 19 Template 2), image of a trapezoid that is
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

Partl

Justify responses to true or false statements about
quadrilaterals based on properties.

. . NOTES ON
a. Trapezoids are always quadrilaterals.
MULTIPLE MEANS
b. Quadrilaterals are always trapezoids. OF REPRESENTATION:

Depending on the English proficiency
level of English language learners, it
might be helpful to demonstrate how
to justify responses to true or false

— T: (Project Sentence (a) on the board.) Talk to your
partner about whether the statement is true or false.
Justify your answer using properties of the shapes.

S: Thisis 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

m plane that only intersect at their endpoints. You can’t because...
draw a trapezoid without these properties of = | disagree because...

quadrilaterals. It is true that trapezoids are always
quadrilaterals.

T: (Project Sentence (b) on the board.) What about this statement? Trapezoids are always
quadrilaterals. Are quadrilaterals always trapezoids? Why or why not? Turn and talk.

S:  Thisisn’t true. There are lots of quadrilaterals that don’t have any parallel sides. = Ifa
- guadrilateral doesn’t have parallel sides, it can’t be a trapezoid. This statement is false.

T: (Write on the board: are always . Give pairs of students one copy of
shape name cards.) Write this sentence frame on your personal white boards, and turn all your
cards face down on your table.

S:  (Write the sentence frame.)

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.)

Date: 10/21/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

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 color hierarchy of quadrilaterals
which is Template 2 from Lesson 19.) 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: It's two-dimensional, and it has four sides, so we know it’s a quadrilateral. = | can seeit’s a
quadrilateral, but to be sure it’s a trapezoid, | could use my set square to check if it has at least one
pair of parallel sides.

T: I'll 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 | 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 doesn’t have two sets of parallel sides, so it can’t go inside the parallelogram.

v v

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 one shapes for sorting sheet and a copy of the hierarchy of quadrilaterals from Lesson 19 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 isa , 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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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Classify two-dimensional figuresin a

hierarchy based on properties.

Lesson 20

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

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.

COMMON
CORE

2014 Common Core, Inc. Some rights reserved. commoncore.org

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's
the least specific name?

Review the formal definitions of all the
quadrilaterals 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’ve
explored, 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, and then. specifying
which more general quadrilateral contributes the
property, can help drive home the understanding
of the hierarchy.)

Lesson 20:
Date: 10/21/14

Neme . Jecemy Date
1. True—False. If the statement is false, rewrite it to make it true.
G
[a. All trapezoids are quadrilaterals. )
| \'4
b. Al paralielograms are thombuses. g
Some Pwuil&‘mﬂ mms are rkomLusaS- v
. All squares are trapezoids ;
4
d. Al rectangles are squares. l/
A\ Squeres gre rec.m_q_gjlaa.
e Rectangles are always parallelograms. J
T, All parallelograms are trapezoids. 7z
& Allthombuses are rectangles y
Some Mhombuses are rectipgles, Y
h.  Kites are never rhombuses. . :
Kies are Somatimes Mhomnbuses. ¥
i Allsquares are kites. /
T Allkites are squares.
Seme  kites are squares.
k. Allthombuses are squares. ]
Al Sguares gre rhombuses. v
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2. Fillin the blanks.

=

. PARLIsa paralielogram. Find the measurements listed below.

COMMON esson20; sy dimensional fgres s 8 erarchybas e an propertes.
CORE Date: 1314

Lesson 20 Problem Set

ABCD is 3 trapezoid. Find the measurements
listed below: D
<A=__ 140 *

w-_ %0 -

What other names does this figure have? pe

Quuediniloteral

RECT is a rectangle. Find the measurements listed below.

LineTE=_26 \

LineRC= _2 inches £ c
LinecT= 1\ inclhes
cERM=__BS -
cctr=_ 9Q -

What cther names does this figure have? R T

_?.v.o.d [ \t:( eroll
T

11 inches

3 inches

Line AL = inche
tine PR=_|% inches
cARL=__ ]85 -+
cPAR-_1O5 °
chp=__1O8 -

A

What ather names does this figure have?

Quoadci\adevol.
Ttopezoid
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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

Lesson 20 Problem Set

Date

1. True or false. If the statement is false, rewrite it to make it true.

a. All trapezoids are quadrilaterals. : :
b. All parallelograms are rhombuses.

c. All squares are trapezoids.

d. All rectangles are squares.

e. Rectangles are always parallelograms.
f.  All parallelograms are trapezoids.

g. All rhombuses are rectangles.

h. Kites are never rhombuses.

i.  All squares are kites.

j. All kites are squares.

k. All rhombuses are squares.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

2. Fill'in the blanks.
a. ABCD is atrapezoid. Find the measurements
listed below. ‘

LA = °
4D = °
What other names does this figure have? <O C
A
D
b. RECT is arectangle. Find the measurements listed below.
Line TE =
Line RC = E C
Line CT =
11 inches
2ERM = °
3 inches
2CTR = °
35°
What other names does this figure have? R T
c. PARL is a parallelogram. Find the measurements listed below.
Line AL =
A R
Line PR = 9c
ZARL = ; S cm
2PAR = °
ZRLP = °
What other names does this figure have? 50°
p L
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Exit Ticket

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 a square is a kite, it must have

b. Because a square is a rhombus, it must have

c. Because a square is a rectangle, it must have

d. Because a square is a parallelogram, it must have

e. Because a square is a trapezoid, it must have

f. Because a square is a quadrilateral, it must have
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Name

Lesson 20 Homework

Date

1. Follow the flow chart, and put the name of the figure in the boxes.

YES 4 right
angles

Quadrilateral

2 sets of
opposite
angles the
same size

NO

at least 1

pair of
parallel sides

YES

YES 4 sides of YES
equal length
NO
YES 4 sides of YES
equal length
NO
YES

NO

2 pairs of equal
sides that are
adjacent

Lesson 20: Classify two-dimensional figures in a hierarchy based on properties.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Homework

2. SQRE is asquare 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. QE-= cm

c. Perimeter = cm
d. m«QRE = °

e. M4LRMQ = °
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Lesson 20 Template 1

Quadrilaterals

Trapezoids

Parallelograms

Rectangles

Rhombuses

Kites

Squares

Polygons

shape name cards
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Lesson 21

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 5.NBT.2 (8 minutes)
= Find the Volume 5.MD.5 (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
prism.
S:  Length times width times height.

(Project a figure as shown to the right.) Visualize a line that
breaks the figure into two rectangular prisms.

T: Find the volume of the composite figure by adding the
volumes of each rectangular prism.

S:  (Write 6cm x 3 cm x 2 cm = 36 cubic cm.
7 cm x2cm x 2 cm = 28 cubic cm.
36 cubic cm + 28 cubic cm = 64 cubic cm.)

Allow early finishers to continue on to the next figure.

attributes.

6 cm

| 4cm
! 7 cm
10 cm 2cm
T \
2cm | !
! 4cm i
! —— gcm
; Bcm
L £
10cm 2em

c°MM°N Lesson 21: Draw and identify varied two-dimensional figures from given
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

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 Debrief. Allow students to re-draw, as necessary, after the 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.

| 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 pair 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’s 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.

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
(Share work with partner.) OF ENGAGEMENT:

This is the shape | drew. (Project a rectangle.) Name The task cards for today’s lesson are
this shape. numbered from simplest to most
Rectangle. = Parallelogram. = Quadrilateral. complex. Differentiate instruction by

assigning tasks based on student need.

- Polygon. - Trapezoid.

(Record student responses.) Which of the names we

listed is the most specific?
NOTES ON

MULTIPLE MEANS
OF ENGAGEMENT:

The relationships between sides and

Rectangle.

(Circle rectangle on board.) Is there a quadrilateral
that we shouldn’t construct for this task? Why not?

A trapezoid that isn’t a parallelogram because it
wouldn’t have two pairs of equal sides. = An isosceles
trapezoid would not work for this task because there
would only be one set of equal sides.

angles in quadrilaterals can serve as an
interesting extension. Students can
explore the effects of changing side
lengths on angle size, and vice versa,

Pull six task cards from the envelope on your table. with online tools like Interactive
Record the number of the task and a brief summary Quadrilaterals at:
of the task in the boxes on your Problem Set. Follow the http://www.mathsisfun.com/geometry

/quadrilaterals-interactive.html.

Lesson 21: Draw and identify varied two-dimensional figures from given
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 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.

=  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.

=  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?

Lesson 21:
attributes.
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Lesson 21 Problem Set

Name BCLK’{'@.F 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 1] .B:&!Sﬂnam-_uﬁ_mfma\e Task #_T : MM!,_\L;F.LQ&

. . Cradriloder), Teepezcid,
Quedcilatecal, Trpezeid —Fm\\desmm,kkh ‘

Task# 2 Rechanale uatfha \g.jﬂ. Task 1L : Bl aqpas it e
-:S\h waidrh “ight ang les

Ouodrloderel , Trapezoid, Quadsilaterall

Poseliele g, Trapezoid

Taskn2): Kite Yhatt not o Task 124 Guwodriloderal
P-.m.\\n_loam.m d.nam..\s do not biseck eack =14w.r
Quuodsilatea| &uad laterafl
o | engage™ o
- L0 0. =1 Koty N

Lesson 21 Problem Set

2. John says that because thombuses do not have perpendicular sides, they cannot be rectangles. Explain
his error in thinking.

In oder Yo bhe o rhewbus o gquaddlafeial needs
4 U&\M»\ sides. Somz rhombuses do have pupesdicndar
sides . These oue S%Msj and st.u.o.t-g aia

Fadwg\«. .

w

Jack says that because kites don't have parallel sides, a square is not a kite. Explain his error in thinking.

R Kide neads 4o have 2 pairs of eqpall odipcent
Sdes. 1€ e 2 poirs ane e sare langth ) and
e r:u«a\::. ara ol QO°, Hien He Wite couwdd
be o Sﬁuu.a_.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

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.

Lesson 21: Draw and identify varied two-dimensional figures from given
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Lesson 21 Sprint

A # Correct
Divide.
1 30=10= 23 480 = 4 =
2 430 = 10 = 24| 480 +40=
3| 4300=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| 8500+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 =
ESR‘EMON :: 21: iD:)tzk/)ljtliisdetfy varied two-dimensional figures from given engage ny
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Lesson 21 Sprint

B . Improvement # Correct
1 20 =10 = 23 840 =4 =
2 420 =10 = 24| 840+40=
3| 4200+10= 25| 3,600+=3=
4 | 4200 +=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| 8400+10= 30| 4,800 = 200 =
9 | 8,400 =100= 31| 69,0003 =
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 = 421 16,100 = 700 =
21 63=3= 43| 14,400 = 60 =
22| 6,300 = 300 = 44| 37,800 = 900 =
ESR‘EMON Lesson21:  Draw and dentiy varid two-dimensionl figures from given engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Problem Set

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#__ :

attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Problem Set

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 don’t have parallel sides, a square is not a kite. Explain his error in thinking.

attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Exit Ticket

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

attributes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

Name Date

1. Answer the questions by checking the box. Sometimes Always

a. lIsasquare arectangle?

b. Isarectangle a kite?

c. Isarectangle a parallelogram?

d. Isasquare atrapezoid?

e. Is a parallelogram a trapezoid?

f. Is atrapezoid a parallelogram?

g. Is akite 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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Template 1
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Template 2
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Template 3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Template 4
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COMMON Lesson 21: Draw and identify varied two-dimensional figures from given engage ny 5.D.91
CORE Date: 10/21/14

(oc) BYNC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

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 3 ft

COMMON Module 5: Addition and Multiplication with Volume and Area
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

3. |If the figure below is made of cubes with 2 cm side lengths, what is its volume? Explain your thinking.

AN

AN

AN N N

ANERANER NN

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.

—7%
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

6. a. Find the volume of the rectangular fish tank. Explain your thinking.

45 cm

20cm

10 cm

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 cm’=1mL.)

e ——

7 cm

20cm

Beaker Storage Container
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NYS COMMON CORE MATHEMATICS CURRICULUM 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.

5.MD.3  Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.

a. 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.

b. 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.

5.MD.4  Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised
units.

5.MD.5 Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.

a. 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.

b. 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.

c. 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.
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

Mid-Module Assessment Task m

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of | Evidence of some | Evidence of some | Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed 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
5.MD.3 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
5.MD.4 either figure. measure. measure for both. both:
a. 12in’
b. 8in®
2 The student is unable The student makes an The student explains The student correctly
to explain the attempt to explain the the equivalence explains the
equivalence of the two | equivalence of thetwo | between the two equivalence between
5.MD.5a approaches and is approaches but uses approaches by the two approaches by
5.MD.5b 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 (3x2)x5=30 e,
score more than 3
points if the student
does not label Part (b)
as cubic feet (ft3).
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

3

5.MD.5a

The student is neither
able to calculate the
volume of the figure
nor explain the
reasoning used.

The student uses a
correct method for
finding the volume of
the cube but does not
consider the size of the
cubes (2 cm side
lengths) and does not
explain the reasoning
used.

The student uses a
correct method for
finding the volume of
the cube and is able to
explain the reasoning
used but does not
consider the size of the
cubes (2 cm side
lengths). The student
may not score more
than 3 points if the
student does not
correctly identify the
units as cubic
centimeters (cm3).

Mid-Module Assessment Task m

The student correctly
answers 1,440 cm® and
is able to explain the
reasoning used.

5.MD.5

The student is neither
able to calculate the
height of the prism nor
able to draw and label
a model.

The student is able to
either find the missing
height or draws an
unlabeled model.

The student draws a
labeled model showing
60 inz, and some inches
high, but makes a
calculation error when
finding the height of
the prism.

The student clearly
does the following:

= Draws a three-
dimensional
rectangular prism as
a model.

= Labels the model,
including inches for
height and inches
squared for the
base.

= Calculates the height
of the prism as 14 in.

5.MD.5c

The student is able to
calculate the volume of
one part of the figure
but is unable to explain
the reasoning used.

The student explains
the reasoning used but
makes more than one
calculation error.

The student explains
the reasoning used but
makes one calculation
error. The student may
not score more than 3
points if the student
does not correctly
identify the units as
cubic inches (in3).

The student does the
following:

= Correctly calculates
the volume of the
prism as 4,080 in’.

= Clearly explains the
reasoning used.
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

Mid-Module Assessment Task m

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.

6 The student is unable The student correctly The student calculates | The student correctly
to correctly answer any | @nNSWers either Part (a) | ejther Part (a) or Part does the following:
b part of the task. or Part (b‘), but does (b) correctly and a. Calculates 9,000
5.MD.5 not explam thz explains the reasoning cm? and clearly
reasoning used. used. The student may 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 .
3 reasoning.
(cm”).
7 The student attempts a | The studentattempts | The student explains The student does the
5.MD.3 calculation but does part of the answer but | her thinking and following:

= Clearly explains a
method for
determining if the
contents will fit
without pouring—
2,400 mL = 2,400
cm’.

= Correctly answers
that the broth will
not fit.

= Correctly answers
that Juliet will have
300 more mL (or 300
cms), or0.3 L, of
broth that won't fit
in the storage
container.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-MOdU|e Assessment TaSk m

Name \3 OJ‘\Qa Date

1. Tell the volume of each solid figure made of 1-inch cubes. Specify the correct unit of measure.

12 ‘ms =
2in>

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.

Jdacls ‘\'Cwu.rﬁ,d o€ % ke <\ices, He Q\SM_CLA sin

‘\'&L ouea. ©F one S\ica- (@xE:)Tt\m Yo e " 3in
2enoit Shces S0 he added YO + 0 Yo uwshidk b

\20. Thas ‘U Ye sorce amswer Ra woluld ace.
a0 em 18 We uddk plied (Bxs) x 4.

b. Use Jack’s method to find the volume of this right rectangular prism.

8in

5ft

2x2= (

2ft 3ft

brbtbrbrb=30
The volume 0€ Yeous r\a\d r&cftwusu.(lu ?P;SM [KS 30—@*??
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-MOdlﬂE Assessment TaSk m

3. If the figure below is made of cubes with 2 cm side lengths, what is its volume? Explain your thinking.

12 X 120 x10 = \Y% x 16 = | 44D

e iy Firs+ \ c,oum'\'ﬂ-d ‘\'&n_ cu.!oes. Smu.o._
. eoh cube ‘v worth 2Zew each, L
D% o Adoubled the nwmber on eacheide.

bx2=)2 Then \ cowldd hove added Hie
The volume s \abexs, but Muﬁf.phlnj s Sasher.

U440 cwm 3,

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.
gul_ 4
= = Y

Q— V= 340 ‘\03 GDQ T b

e he\s\«:\ s 1Y \nches.

M n

6O in?*
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.

1210 X 10in X Bin = 120ia% x 5= D>,
0D W> x 2= \,'Z.DO '\n?’ I

360" x Bin -TQL_\_\E:;M
360 2,380 w3 | Shruciuie
—"—%- I found e volume of Yhe | 1s 108D w2
23% Yop prece, than dowlled 3. ! '
2 ,3%0 T 0dded Yhak Yo Hae

¥1,200 vyolume o0f e widdle ( 1)
4,00 Prece .

10 X @in X 3bn
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NYS COMMON CORE MATHEMATICS CURRICULUM

Mid-Module Assessment Task m

6. a. Find the volume of the rectangular fish tank. Explain your thinking.
45 em X 2Wem X10cm = §00em. % 10em = q,OOOcM?'
45 cm
< >
: \ muﬂi’\P\leA a0 the sides
1) cg-\- The volume.

ELL] 1 I

' 10cm

The volume of He $ish

Tk W 9,000 em®

L]

b. Ifthe 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
q,000 e ” 450Y%, 100 The wotes
=00 cwm

e 2100 cwm® ~usoe  \S \Ream
' 23,600 o\
45 e -—-—'——"‘—"'o
I

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.)

15cm
i 7 cm
20 cm
beaker storage container
First, \ Sound. HRe volume o€ e shorace cenalner.

20em X \Bem X 1 cwm = 300em 2w Tem = 2100ew®= 2,1 1L

Since eaclh Lime on Yhe beaker v Uoo wml, the beaker
\s \no\d‘ms 24 L of brothh. Yhe broth WL not Q4

in e omtdiner. 2.4 0L- 21 L= 6.2L Jwlier wll
hove 0.3 L or 200 wL of breth LQJDJ(' ouver,
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

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?
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

3. Avrectangular 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 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.)

. 1. 1. . . ) . .
4. Jimsaysthata ZEII’lCh 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 " inches. That means the total area is just the sum of these two smaller areas, or 65 in’. Whyis

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

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
S

\60"

COMMON Module 5: Addition and Multiplication with Volume and Area n
co engage™’

RE' Date: 10/21/14

This work is licensed under a

: o) BY-NC-SA . I N " .
© 2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

5.5.13


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

End-of-Module Assessment Task Topics A-D

Standards Addressed

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

5.NF.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.

b. 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.

5.NF.6 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.

5.MD.3 Recognize volume as an attribute of solid figures and understand concepts of volume
measurement.

a. 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.

b. 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.

5.MD.4 Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and
improvised units.

5.MD.5 Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.

a. 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.

b. 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.

c. 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.

=
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

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

5.G.3 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.

5.G.4 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.

Module 5: Addition and Multiplication with Volume and Area
gg%E—MON Date: 10/21/14 engag’e ny 5.5.15

) G'—") BY-NC.SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org —__ Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
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A Progression Toward Mastery

End-of-Module Assessment Task m

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of | Evidence of some | Evidence of some | Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed 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:
5.NF.4b 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 3.5
area. as 12§|n .

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 | a praws and labels the | Of the following actions | = praws the yard and

5.NF.4b appropriate units, or yard. in any combination: labels correctly with
5.NF.6 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 ¥ and the width as
without the correct = Calculates the area 1244t
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 2
sod. 313 o ft" or
3132 #,
= 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

5.MD.3 overflowed and is but is unable to explain | the water that has be 1.1 L and uses
5.MD.5 unable to explain the the reasoning used. overflowed but isable | words, numbers, and
reasoning used. to clearly explain the pictures to clearly
reasoning used. explain the reasoning
used.
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

4

5.NF.4b
5.NF.6

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.

End-of-Module Assessment Task m

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

81/8in’.

5.MD.5

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
reasoning used is
unclear.

The student calculates
the heights of 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.

5.G.3
5.G.4

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.

True

o o

True
False
True
False

False

® - oo o0

False
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

Name TQ (6 W Date

1 3. 5
1. Use your ruler to draw a rectangle that measures 4z by 2 ~ 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. \ 5 3
64 2336 2135

r RN He el
T + 2540 gt L~ I c

243 & —4i3c '3 =

b. How much sod wiII"HEiather need to ccge‘ghe Va!'d';s e \3

12Ex24Z = Fx T 10’. = L% ‘385 —‘; _‘;

Shell nead 313 2842 o€ sod do couer hen yard
c. If each square foot of sod costs 65 cents, how much will she have to pay o cover her yard?
3 3\ 3& G &
213 %= 336 X .Lb5 Heater 1wl have Yo
156380 ?oasfl 203,34 o covrn

Y128'ko
W \\M%qx.&
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NYS COMMON CORE MATHEMATICS CURRICULUM 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.)

. B0 X 20x A4 = 720 x20 = 14,400
Volume of 4fhe containet = 4 HOOom

3

DOX 2O X 5= Y50 x 20 = q 000
Volume of weter 8,000 cm?

24 evn

£ 1y , 400 - 8 0CO = 5,400
30cm Room 1e€t dn the contriner = 5M00cm> oc 5N L

6.5 L-5M L= LIL J;‘\ T“f"ifﬁ%&ﬁ

4. lJim says thata zéinch by 3& inch rectangle has a section that is 2 inches x 3 inches and a section that is

. 1. .. 1. .
1 inch x " inches. That means the total area is just the sum of these two smaller areas, or Gg in>. Why is

Jim incorrect? Use an area model to explain your thinking. Then, give the correct area of the rectangle.

4 24 %
S s+ 1 = ln ocder Yo &nd the

Co oseo., &\ sechions
2 6 2b bl 68 ¥he afeo wm
e wust be caleuw\otred

3 N B o.nAo.c\do.d.
4 S T 3 S AN P S
|

Jim$
neorrect Mode\ Cortect Mode) The %,raa. of Yhe ﬂc'\'w\jle

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.
Roth Yowers

2128 > V= 2%8% > have *e\e_ same
\"\L\s ?\n.

K¢ ?
\b)__%-la.ﬁ ¢ / 3:,)"i'zgs \ ?uméeo\b*e\e
&~ S SN A e Y
Qn S oim o Yhe bases o .
M SUU'\ %’D\ O_ ho.\ﬁk.\ 0 W,
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6. Read the statements. Circle True or False. Explain your choice for each using words and/or pictures.

a. All parallelograms are quadrilaterals. False

AW\ posol\e\ograms have Y shraiqht
S1des, so g\ po.ra..\\dogm.m ofe a ‘\"399, ot f)u.aAn\a.'\‘v.ra.\

b. Allsquares are rhombuses. False

AW\ rhoubuses hhave Y e.cbun..\ £\0eS | and so do a\\ sguares,
Some vhombuses do watV have 4 T'\s\di anales, so ot

A\ Yhormbuses oxe Sqpares .

c. Squares are rhombuses, but not rectangles. True

A\ squares ofe both rhorluses and t‘e.r.ko.rsles. Scauates
ond Phomdbuses hetlh have U eoual Sides: Scb es
ound Tectonales both hwave 4 Qil‘\ak-\ angles.

d. The opposite angles in a parallelogram have the same measure. True™ False
E The oppesite sides of paralle\ogramms
Qre Pod—a.l\d oun DJGULB RN \E,v\&'\'e\ Yhe
Cour anales al add wp Yo ~360°. OP?}LHL
o.ng)\es %A.a_ Q,mg e-tbwo..o- .
e. Because the angles in a rectangle are 90°, it is not a parallelogram. True

A\ Cectanales oxe -Po-Ao.-\\Q.\Ooélo.ms becavuwe al\
M’(MSQS Yowe 2 paifs of ?Mﬂa\.\ﬁa\ o\,

f. The sum of the angle measures of any trapezoid is greater than the sum of the angle measures of any
parallelogram. True

The =um of Yhe Y o.;n&\es ot auny qgua.d.rl\o:kua&,
Wncuding Yragezoids and “paralleloarams s oo
30°? .

g. The following figure is a parallelogram. True

115° O?fosi'\'t \es \n o PM&\\G-\O Tou.
/51 ose cn..-\mo..;ﬁ;_%(m& \€ you O-ﬁd&

Yese araes LO + o+ \\S 4+ \S) Yhe
Sumn \S on\.b 2350° Theee Qom, "‘t‘e\t o??o.s'r‘re a..vxs\-ts

‘Y be wal onA ‘oL len oo VO M. -
Tt cnc s T W RAd o 4 Pesatinlog
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