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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 box templates and nets, 
reasonably predict the number of cubes required to fill them, and test their predictions by 
packing the containers. 
 
Concrete understanding of volume and multiplicative reasoning (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 
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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 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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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)  
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)   
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Suggested Tools and Representations 



Area model  
Centimeter cubes  
Centimeter grid paper  
Isometric dot paper  
Patty paper (measuring 5.5 in. × 5.5 in.)  
Protractor  
Ruler  
Set square or right angle template  
Tape diagram  
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Grade 5 Module 5 Topic A  

Concepts of Volume 
Focus Standards:  

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 Recommended: 3 
 

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. 

 

*The sample homework responses contained in this manual are intended to provide insight 
into the skills expected of students and instructional strategies used in Eureka Math. 
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Lesson 1 

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

Homework Key 

 

Homework Sample 
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Lesson 2 

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

and counting. 

Homework Key 

1. Explanations will vary. 
a. 4 
b. 12 
c. 24 

2. Explanations will vary. 
a. 6 
b. 12 
c. 32 

3. Answers will vary. 

Homework Sample 
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Lesson 3 

Objective: Compose and decompose right rectangular prisms using layers. 

Homework Key 

1. Answers will vary. 
2. Explanations will vary. 
3. 48 in³; 80 in³; 112 in³; explanations will vary. 
4. 3; 8; 24 m³ 

Homework Sample 
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Grade 5 Module 5 Topic B 

Volume and the Operations of 
Multiplication and Addition 
Focus Standards:  

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.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 = l × w × h and V = b × 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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Instructional Days Recommended: 6 

 

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 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. 

 

 

 

 

 

 

 

 

 

 

 

*The sample homework responses contained in this manual are intended to provide insight 
into the skills expected of students and instructional strategies used in Eureka Math. 
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Lesson 4 

Objective: Use multiplication to calculate volume. 

Homework Key 

1. a. 5; 2; 4; 40       3.  a. 8 in × 4 in × 8 in = 256 cubic in 
b. 3; 2; 5; 30                       b. 10 m × 3 m × 7 m = 210 cubic m 
c. 4; 2; 4; 32       4.  20,160 cubic in 
d. 8; 3; 3; 72       5.   a. 224 cubic m 

2.  a. 5 cm × 2 cm × 4 cm = 40 cm3 (or variant)         b. 2,366 cubic in 
b. 3 cm × 2 cm × 5 cm = 30 cm3 (or variant) 
c. 4 cm × 2 cm × 4 cm = 32 cm3 (or variant) 
d. 8 cm × 3 cm × 3 cm = 72 cm3 (or variant) 

Homework Sample 
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Lesson 5 

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

Homework Key 

1. Beaker shaded to line between 20 mL and 40 mL; explanations will vary. 
2. A; C; explanations will vary. 
3. Answers will vary. 

Homework Sample 
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Lesson 6 

Objective: Find the total volume of solid figures composed of two non-overlapping 

rectangular prisms. 

Homework Key 

1.  a. 72 cubic in; strategies will vary.               3.  5 cm 
     b. 1,431 cubic cm; strategies will vary.    4.  585 cubic cm or 585 mL 
     c. 249 cubic mm; strategies will vary.    5.  A: 74 cubic ft; B and C: 222 cubic ft 
     d. 472 cubic m; strategies will vary. 
2. 1,254 cubic in 

 

Homework Sample 
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Lesson 7 

Objective: Solve word problems involving the volume of rectangular prisms with 

whole number edge lengths. 

Homework Key 

1. 216 cubic in; diagrams will vary. 
2. Three different diagrams drawn 
3. Answers will vary. 
4.  a. No; explanations will vary. 
      b. Answers will vary. 
      c. Answers will vary. 
      d. Answers and explanations will vary. 

 

Homework Sample 
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Lesson 8 - 9 

Objective: Apply concepts and formulas of volume to design a sculpture using 

rectangular prisms within given parameters. 

Homework Key (8) 

 

 

Homework Sample 
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Lesson 9  

Homework Key 

Answers will vary. 

 

Homework Sample 
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Grade 5 Module 5 Topic C  

Area of Rectangular Figures with 
Fractional Side Lengths 
Focus Standards:  

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

c. 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 Recommended: 6 
 

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. 

 

 

 

 

*The sample homework responses contained in this manual are intended to provide insight 
into the skills expected of students and instructional strategies used in Eureka Math. 
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Lesson 10 

Objective:  Find the area of rectangles with whole-by-mixed and whole-by-

fractional number side lengths by tiling, record by drawing, and relate to fraction 

multiplication. 

Homework Key 

 

Homework Sample 

  



 

 

P
ag

e2
1

 

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. 

Homework Key 

 

Homework Sample 
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Lesson 12 

Objective: Measure to find the area of rectangles with fractional side lengths. 

Homework Key 

 

Homework Sample 
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Lesson 13 

Objective: Multiply mixed number factors, and relate to the distributive property 

and the area model. 

Homework Key 

 

Homework Sample 
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Lesson 14 - 15 

Objective: Solve real world problems involving area of figures with fractional side 

lengths using visual models and/or equations. 

Homework Key (14) 

 

Homework Sample 

 



 

 

P
ag

e2
5

 

Lesson 15 

Homework Key 

 

Homework Sample 
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Grade 5 Module 5 Topic D 

Drawing, Analysis, and 
Classification of Two-Dimensional 
Shapes 
Focus Standards:  

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 Recommended: 6 

 
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). 

 

 

*The sample homework responses contained in this manual are intended to provide insight 
into the skills expected of students and instructional strategies used in Eureka Math. 
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Lesson 16 

Objective: Draw trapezoids to clarify their attributes, and define trapezoids based 

on those attributes. 

Homework Key 

 

Homework Sample 
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Lesson 17 

Objective: Draw parallelograms to clarify their attributes, and define 

parallelograms based on those attributes. 

Homework Key 

 

Homework Sample 
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Lesson 18 

Objective: Draw rectangles and rhombuses to clarify their attributes, and define 

rectangles and rhombuses based on those attributes. 

Homework Key 

 

Homework Sample 
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Lesson 19 

Objective: Draw kites and squares to clarify their attributes, and define kites and 

squares based on those attributes. 

Homework Key 

 

Homework Sample 
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Lesson 20 

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

Homework Key 

 

Homework Sample 
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Lesson 21 

Objective: Draw and identify varied two-dimensional figures from given attributes. 

Homework Key 

 

Homework Sample 

 


