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A STORY OF UNITS Module Overview

OVERVIEW

In this module, students build their competencies in measurement as they relate multiplication to the

conversion of measurement units. Throughout the module, students explore multiple strategies for solving
measurement problems involving unit conversion.

In Topic A, students build on their work in Module 2 with measurement conversions. Working heavily in
customary units, students use two-column conversion tables (4.MD.1) to practice conversion rates. For
example, following a discovery activity where students learn that 16 ounces make 1 pound, students generate
a two-column conversion table listing the number of ounces in 1 to 10 pounds. Tables for other
measurement units are then generated in a similar fashion. Students then reason about why they do not
need to complete the tables beyond 10 of the larger units. They use their multiplication skills from Module 3
to complete the tables and are able to see and explain connections such as (13 x 16) = (10 x 16) + (3 x 16).
One student could reason, for example, that, “Since the table shows that there are 160 ounces in 10 pounds
and 48 ounces in 3 pounds, | can add them together to tell that there are 208 ounces in 13 pounds.” Another
student might reason that, “Since there are 16 ounces in each pound, | can use the rule of the table and
multiply 13 pounds by 16 to find that there are 208 ounces in 13 pounds.”
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As the topic progresses, students solve multiplicative comparison word problems. They are then challenged
to create and solve their own word problems and to critique the reasoning of their peers (4.0A.1, 4.0A.2).
They share their solution strategies and original problems within small groups, as well as share and critique
the problem-solving strategies used by their peers. Through the use of guided questions, students discuss not
only how the problems were solved, but also the advantages and disadvantages of using each strategy. They
further discuss what makes one strategy more efficient than another. By the end of Topic A, students have
started to internalize the conversion rates through fluency exercises and continued practice.

Topic B builds upon the conversion work from Topic A to add and subtract mixed units of capacity, length,
weight, and time. Working with metric and customary units, students add like units, making comparisons to
adding like fractional units, further establishing the importance of deeply understanding the unit. Just as 2
fourths + 3 fourths = 5 fourths, so does 2 quarts + 3 quarts = 5 quarts. 5 fourths can be decomposed into 1
one 1 fourth, and therefore, 5 quarts can be decomposed into 1 gallon 1 quart. Students realize the same

. . . . 3 4 3 . .
situation occurs in subtraction. Just as 1 ~3 must be renamed to 27250 that the units are alike, students
must also rename units of measurements to make like units (1 quart — 3 cups =4 cups — 3 cups). Students go
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A STORY OF UNITS Module Overview

on to add and subtract mixed units of measurements, finding multiple solution strategies, similar to the mixed
number work in fractions. With a focus on measurement units of capacity, length, weight, and time, students
apply this work to solve multi-step word problems.
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In Topic C, students reason how to convert larger units of measurements with fractional parts into smaller
. . 1 . P
units by using hands-on measurements. For example, students convert 32 feet to inches by first finding the

number of inches in % foot. They partition a length of 1 foot into 4 equal parts and find that % foot = 3 inches.

They then convert 3 feet to 36 inches and add 3 inches to find that 3ifeet =39 inches. This work is directly

analogous to earlier work with fraction equivalence using the tape diagram, area model, and number line in
Topics A, B, and D of Module 5. Students partitioned a whole into 4 equal parts, decomposed 1 part into 3
smaller units, and found 1 fourth to be equal to 3 twelfths. The foot ruler is partitioned with precisely the
same reasoning. Students close the topic by using measurements to solve multi-step word problems that
require converting larger units into smaller units.

The End-of-Module Assessment follows Topic C.

Students review their year in Topic D by practicing the skills they have learned throughout the modules.
Additionally, they create a take-home summer folder. The cover of the folder is transformed into the
student’s own miniature personal white board, and a collection of activities from the lessons within this topic
are placed inside the folder to be practiced throughout the summer. Students practice major skills and
concepts learned throughout the year in these final four lessons, including measuring angles and drawing
lines, multiplication and division, and addition and subtraction through guided group work, fluency activities,
and vocabulary games.
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A STORY OF UNITS Module Overview

Notes on Pacing for Differentiation

Module 7 affords students the opportunity to use all that they have learned throughout Grade 4 as they first
relate multiplication to the conversion of measurement units and then explore multiple strategies for solving
measurement problems involving unit conversion. Module 7 ends with practice of the major skills and
concepts of the grade as well as the preparation of a take-home summer folder. Therefore, it is not
recommended to omit any lessons from Module 7.
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Focus Grade Level Standards

Use the four operations with whole numbers to solve problems.

4.0A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 =5 x 7 as a statement
that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of
multiplicative comparisons as multiplication equations.

4.0A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using
drawings and equations with a symbol for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison. (See CCSS-M Glossary,
Table 2.)
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A STORY OF UNITS Module Overview

4.0A.3 Solve multi-step word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. Represent these problems using equations with a letter standing for the
unknown quantity. Assess the reasonableness of answers using mental computation and
estimation strategies including rounding.

Solve problems involving measurement and conversion of measurements from a larger unit
to a smaller unit.?

4.MD.1  Know relative sizes of measurement units within one system of units including km, m, cm; kg,
g; Ib, oz.; I, ml; hr, min, sec. Within a single system of measurement, express measurements
in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column
table. For example, know that 1 ft is 12 times as long as 1 in. Express the length of a 4 ft
snake as 48 in. Generate a conversion table for feet and inches listing the number pairs
(1, 12), (2, 24), (3, 36), ...

4.MD.2  Use the four operations to solve word problems involving distances, intervals of time, liquid
volumes, masses of objects, and money, including problems involving simple fractions or
decimals, and problems that require expressing measurements given in a larger unit in terms
of a smaller unit. Represent measurement quantities using diagrams such as number line
diagrams that feature a measurement scale.

Foundational Standards

3.0A.1 Interpret products of whole numbers, e.g., interpret 5 x 7 as the total number of objects in
5 groups of 7 objects each. For example, describe a context in which a total number of objects
can be expressed as 5 x 7.

3.0A.3 Use multiplication and division within 100 to solve word problems in situations involving equal
groups, arrays, and measurement quantities, e.g., by using drawings and equations with a
symbol for the unknown number to represent the problem.

3.0A.5 Apply properties of operations as strategies to multiply and divide. Examples: If6 x4 =24 is
known, then 4 x 6 = 24 is also known. (Commutative property of multiplication.) 3 x5 x 2 can
be found by 3 x5 =15, then 15 x 2 =30, or by 5 x 2 = 10, then 3 x 10 = 30. (Associative
property of multiplication.) Knowing that 8 x5 =40 and 8 x 2 = 16, one can find 8 x 7 as 8 x
(5+2)=(8x5)+(8x2)=40+ 16 =56. (Distributive property.)

3.0A.7 Fluently multiply and divide within 100, using strategies such as the relationship between
multiplication and division (e.g., knowing that 8 x 5 = 40, one knows 40 + 5 = 8) or properties
of operations. By the end of Grade 3, know from memory all products of two one-digit
numbers.

3.NBT.3  Multiply one-digit whole numbers by multiples of 10 in the range 10-90 (e.g., 9 x 80, 5 x 60)
using strategies based on place value and properties of operations.

The focus now is on customary units in word problems for application of fraction concepts. 4.MD.3 is addressed in Module 3.
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3.NF.3

3.MD.2

Explain equivalence of fractions in special cases, and compare fractions by reasoning about
their size.

a. Understand two fractions as equivalent (equal) if they are the same size, or the same
point on a number line.

b. Recognize and generate simple equivalent fractions, (e.g., 1/2 = 2/4, 4/6 = 2/3). Explain
why the fractions are equivalent, e.g., by using a visual fraction model.

c. Express whole numbers as fractions, and recognize fractions that are equivalent to whole
numbers. Examples: Express 3 in the form 3 = 3/1; recognize that 6/1 = 6; locate 4/4 and
1 at the same point of a number line diagram.

Measure and estimate liquid volumes and masses of objects using standard units of grams (g),
kilograms (kg), and liters (I). Add, subtract, multiply, or divide to solve one-step word
problems involving masses or volumes that are given in the same units, e.g., by using drawings
(such as a beaker with a measurement scale) to represent the problem.

Focus Standards for Mathematical Practice

MP.2

MP.3

MP.7

MP.8

EUREKA
MATH

Reason abstractly and quantitatively. Students create conversion charts for related
measurement units and use the information in the charts to solve complex real-world
measurement problems. They also draw number lines and tape diagrams to represent word
problems.

Construct viable arguments and critique the reasoning of others. Students work in groups to
select appropriate strategies to solve problems. They present these strategies to the class and
discuss the advantages and disadvantages of each strategy in different situations before
deciding which ones are most efficient for that specific situation. Students also solve
problems created by classmates and explain to the problem’s creator how they solved it to
see if it is the method the student had in mind when writing the problem.

Look for and make use of structure. Students look for and make use of connections between
measurement units and word problems to help them understand and solve related word
problems. They choose the appropriate unit of measure when given the choice and see that
the structure of the situations in the word problems dictates which units to measure with.

Look for and express regularity in repeated reasoning. The creation and use of the
measurement conversion tables is a focal point of this module. Students identify and use the
patterns found in each table they create. Using the tables to solve various word problems
gives students ample opportunities to apply the same strategy to different situations.
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A STORY OF UNITS Module Overview | L/

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

4.0A.1 A | Measurement Conversion Tables 5
4.0A.2 Lessons 1-2:  Create conversion tables for length, weight, and capacity units
4.MD.1 using measurement tools, and use the tables to solve problems.
4.NBT.5
4.MD.2 Lesson 3: Create conversion tables for units of time, and use the tables to
T solve problems.
Lesson 4: Solve multiplicative comparison word problems using
measurement conversion tables.
Lesson 5: Share and critique peer strategies.
4.0A.2 B | Problem Solving with Measurement 6
4.0A3 Lesson 6: Solve problems involving mixed units of capacity.
4.MD.1 ) ) ) )
4.MD.2 Lesson 7: Solve problems involving mixed units of length.
4.NBT.5 Lesson 8: Solve problems involving mixed units of weight.
4.NBT.6 Lesson 9: Solve problems involving mixed units of time.
Lessons 10—-11: Solve multi-step measurement word problems.
4.0A.3 C | Investigation of Measurements Expressed as Mixed Numbers 3
4.MD.1 Lessons 12-13: Use measurement tools to convert mixed humber
4.MD.2 measurements to smaller units.
4.NBT.5 Lesson 14: Solve multi-step word problems involving converting mixed
4.NBT.6 number measurements to a single unit.
End-of-Module Assessment: Topics A—C (assessment 1 day, % day return, 2
remediation or further application % day)
D | Year in Review 4
Lessons 15—16: Create and determine the area of composite figures.
Lesson 17: Practice and solidify Grade 4 fluency.
Lesson 18: Practice and solidify Grade 4 vocabulary.
Total Number of Instructional Days 20
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A STORY OF UNITS Module Overview

Terminology

New or Recently Introduced Terms

Cup (c) (customary unit of measure for liquid volume)

Customary system of measurement (measurement system commonly used in the United States
that includes such units as yards, pounds, and gallons)

Customary unit (e.g., foot, ounce, quart)
Gallon (gal) (customary unit of measure for liquid volume)

Metric system of measurement (base-ten system of measurement used internationally that includes
such units as meters, kilograms, and liters)

Metric unit (e.g., kilometer, gram, milliliter)

Ounce (0z) (customary unit of measure for weight)

Pint (pt) (customary unit of measure for liquid volume)
Pound (Ib) (customary unit of measure for weight)
Quart (qgt) (customary unit of measure for liquid volume)

Familiar Terms and Symbols?

Capacity (the maximum amount that a container can hold)

Convert (to express a measurement in a different unit)

Distance (the length of the line segment joining two points)

Equivalent (the same)

Foot (ft) (customary unit of measure for length)

Gram (g), kilogram (kg) (metric units of measure for mass, not distinguished from weight at this time)
Hour (hr) (unit of measure for time)

Inch (customary unit of measure for length, 12 inches = 1 foot)

Interval (time passed or a segment on the number line)

Length (the measurement of something from end to end)

Liter (L), milliliter (mL) (metric units of measure for liquid volume)

Measurement (dimensions, quantity, or capacity as determined by comparison with a standard)
Meter (m), centimeter (cm), kilometer (km) (metric units of measure for length)

Minute (min) (unit of measure for time)

Mixed units (e.g., 3 m 43 cm)

Second (sec) (unit of measure for time)

Table (used to represent data)

Weight (the measurement of how heavy something is)

Yard (yd) (customary unit of measure for length)

These are terms and symbols students have seen previously.
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A STORY OF UNITS Module Overview | L/

Suggested Tools and Representations

= Analog clock (with second hand)

= Balance scale with mass weights

= Beaker (marked for mL and L)

=  Composite figure

=  Digital scale (metric and customary units)
= Gallon, quart, pint, and cup containers

= Meter stick, yard stick, 12-inch ruler, centimeter ruler
= Number bond

= Number line

=  Protractor

= Stopwatch

=  Tape diagram

=  Two-column table

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
End-of-Module After Topic C Constructed response with rubric 4.0A.1
Assessment Task 4.0A.2
4.0A.3
4.MD.1
4.MD.2

3students 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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A STORY OF UNITS

Mathematics Curriculum

GRADE

GRADE 4 e MODULE 7

Topic A
Measurement Conversion Tables

4.0A.1,4.0A.2,4.MD.1, 4.NBT.5, 4.MD.2

Focus Standards: 4.0A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35=5x7 as a
statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal
statements of multiplicative comparisons as multiplication equations.

4.0A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by
using drawings and equations with a symbol for the unknown number to represent the
problem, distinguishing multiplicative comparison from additive comparison. (See
CCSS-M Glossary, Table 2.)

4.MD.1 Know relative sizes of measurement units within one system of units including km, m,
cm; kg, g; Ib, oz.; I, ml; hr, min, sec. Within a single system of measurement, express
measurements in a larger unit in terms of a smaller unit. Record measurement
equivalents in a two-column table. For example, know that 1 ft is 12 times as long as 1
in. Express the length of a 4 ft snake as 48 in. Generate a conversion table for feet and
inches listing the number pairs (1, 12), (2, 24), (3, 36), ...

Instructional Days: 5
Coherence -Links from: G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M2 Place Value and Problem Solving with Units of Measure
-Links to: G5-M1 Place Value and Decimal Fractions
G5-M2 Multi-Digit Whole Number and Decimal Fraction Operations

In Topic A, students build on the work they did in Module 2 with measurement conversions. In this module,
however, they have the opportunity to work more extensively with tools while creating two-column tables
that are then used to solve a variety of measurement problems.

In Lesson 1, students use two-column conversion tables (4.MD.1) to practice conversion rates. Students
convert from pounds to ounces, yards to feet, and feet to inches. Students begin Lesson 1 by using a balance
scale, a 1-pound weight, and individual 1-ounce weights (like fishing sinkers). With the 1-pound weight on
one side of the balance, they add 1 ounce at a time to the other side until it balances to discover that there
are 16 ounces in 1 pound. Students then generate a two-column conversion table listing the number of
ounces in 2, 3, and up to 10 pounds. Students use their multiplication skills from Module 3 to complete the
table and reason about why they do not need to complete the table beyond 10 pounds.

Eu REKA Topic A: Measurement Conversion Tables 10
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A STORY OF UNITS Topic A

Students use various strategies to determine how many smaller units would make up a larger unit not listed
in the table. A student could reason, for example, that since the table shows that there are 160 ounces in 10
pounds and 48 ounces in 3 pounds, he can add them together to tell that there are 208 ounces in 13 pounds.
Another student might reason that since there are 16 ounces in each pound, she can use the rule of the table
and multiply 13 pounds by 16 to find that there are 208 ounces in 13 pounds.

Ib.)oz.
There are (60 LTl | (The rule of the 1ratbl’l€
and. 43 ounees ) 7] Drovn pourds
5 [30 ,
LI9L1C ... T can >
7 Hia mu,H'\'pl\{ 13 %l &
__3,11%%_ 1o find aogdoumes
10T 1L0] in 12 pou S.

Similar to Lesson 1, in Lesson 2 students complete conversion tables, this time focusing on capacity and
converting gallons to quarts, quarts to pints, and pints to cups. Adding to the complexity of the conversions,
students explore two-step conversions, solving, for example, to find how many cups are equal to 1 gallon.

In Lesson 3, students investigate the relationships between units of time. They discover a similarity in
converting from hours to minutes and minutes to seconds. Students are able to reason that, for both sets of
conversions, the values in the two tables will be the same because there are 60 seconds in a minute and 60
minutes in an hour. Students also convert from days to hours. The clock and the number line are used as
tools to develop the conversion tables.

In Lesson 4, students use the conversions that they discovered in Lessons 1-3 to solve multiplicative
comparison word problems. Working in small groups, students have the opportunity to share and discuss
their solution strategies (4.0A.1, 4.0A.2).

After being given tape diagrams, students are challenged to create word problems to match the information
displayed within the tape diagrams in Lesson 5. The given information requires students to use the
customary or metric units practiced during this topic. After first solving the problems that they create,
students share and critique the problem-solving strategies used by their peers. In the Debrief, by way of
answering guided questions, students discuss not only how the problems were solved but also the advantages
and disadvantages of using each strategy. They further discuss what makes one strategy more efficient than
another.

Eu REKA Topic A: Measurement Conversion Tables 11
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A STORY OF UNITS Topic A

A Teaching Sequence Toward Mastery of Measurement Conversion Tables

Objective 1: Create conversion tables for length, weight, and capacity units using measurement tools,
and use the tables to solve problems.
(Lessons 1-2)

Objective 2: Create conversion tables for units of time, and use the tables to solve problems.
(Lesson 3)

Objective 3: Solve multiplicative comparison word problems using measurement conversion tables.
(Lesson 4)

Objective 4: Share and critique peer strategies.
(Lesson 5)

Eu REKA Topic A: Measurement Conversion Tables 12
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A STORY OF UNITS Lesson1 | LW/

Lesson 1

Objective: Create conversion tables for length, weight, and capacity units
using measurement tools, and use the tables to solve problems.

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: Convert to Dollars 4.MD.2 (9 minutes)
= Add and Subtract 4.NBT.4 (3 minutes)

Sprint: Money (9 minutes)
Materials: (S) Convert to Dollars Sprint

Note: This Sprint reviews Module 6 Topic E.

Add and Subtract (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews adding and subtracting using NOTES ON
the standard algorithm. MULTIPLE MEANS
. OF ACTION AND
T:  (Write 699 thousands 999 ones.) On your personal S BRECe IO

white board, write this number in standard form.
S:  (Write 699,999.)

Challenge students working above
grade level and others to apply efficient

(Write 155 thousands 755 ones.) Add this number to alternative strategies learned since

699,999 using the standard algorithm. Grade 1 to solve the Add and Subtract
S:  (Solve 699,999 + 155,755 = 855,754 using the standard fluency activity.

algorithm.)

Continue the process for 456,789 + 498,765.

T: (Write 400 thousand 1 one.) On your board, write this number in standard form.
S: (Write 400,001.)

Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 13
MATHW measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 1

T:
S:

(Write 235 thousands 165 ones.) Subtract this number from 400,001 using the standard algorithm.
(Solve 400,001 — 235,165 = 164,836 using the standard algorithm.)

Continue the process for 708,050 — 256,089.

Concept Development (38 minutes)

Materials: (T) Balance scale, 1-pound weights, 1-ounce weights, yardstick, ruler (S) Balance scale (1 per

group), 1-pound weight (1 per group), 1-ounce weights (16 per group), yardstick (1 per group),
ruler (1 per group), Practice Sheet

Note: Groups of 3 students are suggested for this Concept Development.

Problem 1: Convert pounds to ounces.

Display the words pound and ounce.

T:

T:

(Hold up one 1-ounce weight.) This item weighs 1 ounce. | am going to place it on one side of the
scale. (Place it on the scale.)

(Hold up one 1-pound weight.) This item weighs 1 pound. | am going to place it on the other side of
the scale. (Place it on the scale.) What do you notice?

The scale moved! = The pound must weigh more than the ounce because the scale went down on
the pound’s side when you added that weight.

In your groups, use the scale and weights to determine how many ounces equal 1 pound.

Allow time for every group to reach a conclusion.

T: How many 1l-ounce weights did you need to balance the scale?
S: 16 1-ounce weights. = 16 ounces.
— T: (Display the two-column table.) Now, we know that 1 pound Pounds Ounces

equals 16 ounces. Fill in the first line of the table. 2 o

T: How can we determine how many ounces are in 2 pounds? N 22

S:  We can add another 1-pound weight and see how many more 3 Yg
1-ounce weights we need to balance. & We can just double a WY
16 ounces or multiply by 2. = 16 ounces times 2 is 32 ounces. 5 g0

T: Fill in the rest of the conversion table for converting pounds to . L

m ounces. (Allow students time to work.) . 02

T: Looking at the table, what is the rule for converting pounds to 8 12 §
ounces? 5 Dy

S:  Keep adding 16.. - Take the number of pounds and multiply it by " )
16. = 1 pound is 16 ounces.

T: How can we determine how many ounces are in 15 pounds?

S: We can make the table longer and go all the way to 15 pounds. = We can multiply 15 pounds by 16.
- We can add the number of ounces in 10 pounds and 5 pounds together! = We can multiply the
number of ounces in 5 pounds by 3.

Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 14
measurement tools, and use the tables to solve problems.
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A STORY OF UNITS

Take a moment to calculate the number of ounces in
15 pounds.

15 pounds is equal to 240 ounces.

Convert 12 pounds 10 ounces into ounces. Discuss
with your partner while working.

First, we need to convert the pounds to ounces and
then add 10 ounces more. = Let’s do 12 x 16 ounces
and add 10 ounces. = We can use the conversion
table to add the ounces in 10 pounds and 2 pounds.
Then, we can add 10 ounces. 192 ounces + 10 ounces
= 202 ounces.

Pounds and ounces are part of a system called the
customary system of measurement. In the United
States, we’ve historically used customary units, such as
pounds and ounces. In other countries, and more and
more often now in the United States, the metric
system of measurement is used. We’ve studied and
have used metric units this year when we’ve solved
word problems and converted kilometers to meters,
kilograms to grams, and liters to milliliters.

Problem 2: Convert yards to feet.

T:

In your groups, compare the yardstick to the foot ruler and share

what you notice.

A yardstick is 36 inches, but the ruler is only 12 inches. = It takes
3 rulers to be equal to 1 yardstick. = 1 yard is 3 times as long as

1 foot.

(Display the two-column table.) On your Practice Sheet, fill in

1 yard equals 3 feet.

How many feet are in 2 yards?

6 feet!

Complete the table. (Allow students time to work.)

Lesson 1

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Using alternative strategies to solve for
ounces can engage students working
below grade level. Assigning mixed-
ability groups is also an option, but
watch for stronger students assuming
the role of calculating every product or
sum. One strategy may be to solve for
doubles. For example, if students find
the number of ounces for 4 pounds,
they can double that number to solve
for 8 pounds, and so on. Give
successful students working above
grade level and others an opportunity
to share their efficient strategies.

e A

Now, find the number of feet in 37 yards 2 feet. Work until you
have found the answer, and then share your strategy.

| multiplied 37 by 3 and added 2 feet. 111 feet + 2 feet is

113 feet. = 37 yards = 30 yards + 7 yards = (30 x 3) feet + 21 feet
=111 feet. 111 feet + 2 feet = 113 feet. > | used the distributive
property. 37 yards = 30 yards + 7 yards = (30 x 3) feet + (7 x 3)
feet =90 feet + 21 feet = 111 feet. 111 feet + 2 feet = 113 feet.

Problem 3: Convert feet to inches.

T:

EUREKA

In your groups, examine the ruler, and share what you notice
about the relationship between inches and feet.

Lesson 1:

MATH
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Create conversion tables for length, weight, and capacity units using
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A STORY OF UNITS Lesson 1

Inches are smaller than feet. > There are 12 inches in 1 foot.

We know that 1 foot equals 12 inches. On the table, fill in the first line.

Continue to fill out the table just like we did for the other units. (Allow students time to work.)
1 foot is how many times the length of an inch?

12 times.

Talk to your partner. How could you find out how many inches are in 20 feet?

We know that 10 feet equals 120 inches. We can just double 120 to get 240 inches in 20 feet.
- We could multiply 20 times 12 because there are 12 inches in 1 foot.

w4 4449

Follow up by having students find the number of inches in 6 feet 8 inches, 25 feet 5 inches, and 32 feet
7 inches.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes. Some
problems do not specify a method for solving. This is an intentional reduction of scaffolding that invokes
MP.5, Use Appropriate Tools Strategically. Students should solve these problems using the RDW approach
used for Application Problems.

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 careful 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. Assign incomplete problems for homework or at another time during the day.

Student Debrief (10 minutes)
Lesson Objective: Create conversion tables for length, " -
weight, and capacity units using measurement tools, and il lasaad o o hastie it i o el
use the tables to solve problems. B s il %
21023202 1y placed on Hhe scale.
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience. ' ‘H":::E::va332":-:»w"f?v;;:;::ize:x'":eﬁ';b:"’:l::::s:'::cewmmMhm'
' ‘ ' ‘ = Ban o ezl 5 wore. -oonce e
Invite students to review their solutions for the Problem N
Set. They should check work by comparing answers with a . M’,?'E:’;n.smvw,imspmds,n“ms_ S
partner before going over answers as a class. Look for Junte o The baby weighs
misconceptions or misunderstandings that can be o T ) AR S B,
addressed in the Debrief. Guide studentsin a AR,
conversation to debrief the Problem Set and process the * [_pounas Ounces
lesson. : f;’
Any combination of the questions below may be used to ) ,ILZ
lead the discussion. g 272
*  What strategy did you use to solve Problem 2? e - e 4 '
Did you need the conversion table to help you
convert pounds to ounces? If not, what rule did
you use?
Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 16

measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson1 | LW/

= Explain your solution for Problem 5(h) to your
partner. Is there a rule for converting yards to
inches? , .
3 Feet Inches } Yards Feet
=  When might you need to compare units in real 1 1z : 3
life like those in Problem 6? = e = &
5 w0 4 12
= Looking at the conversion tables, what do you 10 120 1° 30
. . . 40 42
notice about the units that we are converting? i ‘ =
The rule for converting feet to inches is The rule for converting yards to feet is
= |sit easier to use the conversion table or to use _uhply fret times 12 ultiphy yards times 3
the rule to convert? Why? S
. . a 3feetlinch=_ 31 _inches b. 11feet10inches=_ |42 inches
| |
Name some un!ts that are custo.marY units. - o o
Name some units that are metric units. o
e. 27 pounds 10 ounces = ounces f. 18yardsofeet=_ (03 feet
= Avyard and a meter are close in length but not & upounicsoncas, 229 cunen ko syiaznens_ 0% s
exactly the same. Yards are part of the
6. Answer “true” or “false” for the following statements. If the statement is false, change the right side of
customary system of measurement, and meters e compadan o matak s,
are part of the metric system of measurement. o s rogme _fakie
. . Zki\ojnm’ 1,600 grums
Can you think of any other pairs that are close, b s2emccsmonetes__Bolse
but not the same, like this? 12 feek < 5D inches
¢. 10 kilometers = 10,000 meters Yue
Exit Ticket (3 minutes)

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

Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 17
MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 1 Sprint

A Number Correct:
Convert to Dollars
1. 1cent= S 0. 23. 6 pennies =
2. 2 cents = 24. 5 dimes =
3. 3 cents = 25. 5 pennies =
4. 8 cents = 26. 1 dime 1 penny =
5. 80 cents = 27. 1 dime 2 pennies =
6. 70 cents = 28. 1 dime 7 pennies =
7. 60 cents = 29. 4 dimes 5 pennies =
8. 20 cents = 30. 6 dimes 3 pennies =
9. 1 penny = 31. 3 pennies 6 dimes =
10. 1 dime = 32. 7 pennies 9 dimes =
11. 2 pennies = 838 1 quarter =
12. 2 dimes = 34. 2 quarters =
13. 3 pennies = 35. 3 quarters =
14. 3 dimes = 36. 2 quarters 3 pennies =
15. 9 dimes = 37. 1 quarter 3 pennies =
16. 7 pennies = 38. 3 quarters 3 pennies =
17. 8 dimes = 39. 2 quarters 2 dimes =
18. 4 pennies = 40. 1 quarter 1 dime =
19. 6 dimes = 41. 3 quarters 1 dime =
20. 8 pennies = 42. 1 quarter 4 dimes =
21. 7 dimes = 43. 3 quarters 2 dimes =
22. 9 pennies = 44, 3 quarters 18 pennies =
Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 18

MATHW measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 1 Sprint

B Number Correct:
Improvement:

Convert to Dollars

1. 2 cents = SO0. 23. 5 pennies =

2. 3 cents = 24. 6 dimes =

3. 4 cents = 25. 4 pennies =

4. 9 cents = 26. 1 dime 1 penny =

5. 90 cents = 27. 1 dime 2 pennies =

6. 80 cents = 28. 1 dime 8 pennies =

7. 70 cents = 29. 5 dimes 4 pennies =

8. 30 cents = 30. 7 dimes 4 pennies =

9. 1 penny = 31. 4 pennies 7 dimes =

10. 1 dime = 32. 6 pennies 8 dimes =

11. 2 pennies = 838 1 quarter =

12. 2 dimes = 34. 2 quarters =

13. 3 pennies = 35. 3 quarters =

14. 3 dimes = 36. 2 quarters 4 pennies =

15. 8 dimes = 37. 1 quarter 4 pennies =

16. 6 pennies = 38. 3 quarters 4 pennies =

17. 7 dimes = 39. 2 quarters 3 dimes =

18. 9 pennies = 40. 1 quarter 2 dimes =

19. 5 dimes = 41. 3 quarters 2 dimes =

20. 7 pennies = 42. 1 quarter 5 dimes =

21. 9 dimes = 43. 3 quarters 1 dime =

22. 8 pennies = 44, 3 quarters 19 pennies =
Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 19

measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 1 Practice Sheet

Name Date

Pounds Ounces

R

O | 0 I N O | U | B | W N

[
o

The rule for converting pounds to ounces is

Yards Feet C. Feet Inches

[E=Y
[E=Y

O | 0 I || U || w | N
O | 0 I || U || w | N

[EEN
o
[N
o

The rule for converting yards to feet is The rule for converting feet to inches is

Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 20
MATHW measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 1 Problem Set

Name Date

Use RDW to solve Problems 1-3.

1. Evan put a 2-pound weight on one side of the scale. How many 1-ounce
weights will he need to put on the other side of the scale to make

them equal?

2. Julius put a 3-pound weight on one side of the scale. Abel put 35 1-ounce weights on the other side.
How many more 1-ounce weights does Abel need to balance the scale?

3.  Mrs. Upton’s baby weighs 5 pounds and 4 ounces. How many total ounces does the baby weigh?

4. Complete the following conversion tables, and write the rule under each table.

a.
Pounds Ounces

1

3

7

10
17

The rule for converting pounds to ounces is
Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 21
measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 1 Problem Set

b. .
Feet Inches c Yards Feet
1 1
2 2
5 4
10 10
15 14
The rule for converting feet to inches is The rule for converting yards to feet is
5. Solve.
a. 3feetlinch= inches b. 11feet 10inches = inches
c. 5yards1foot= feet d. 12yards 2 feet = feet
e. 27 pounds 10 ounces = ounces f. 18 yards 9 feet = feet
g. 14 pounds 5 ounces = ounces h. 5vyards 2 feet = inches

6. Answer true or false for the following statements. If the statement is false, change the right side of the
comparison to make it true.

a. 2 kilograms > 2,600 grams

b. 12 feet< 140 inches

c. 10 kilometers = 10,000 meters

Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 22
MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 1 Exit Ticket v/

Name Date
1. Solve.

a. 8feet= inches

b. 4vyards 2 feet= feet

c. 14 pounds 7 ounces = ounces

2. Answer true or false for the following statements. If the statement is false, change the right side of the
comparison to make it true.

a. 3 pounds > 60 ounces

b. 12 yards <40 feet

Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 23
MATHW measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 1 Homework [/
Name
1. Complete the tables.
a.
Yards Feet Feet Inches Yards Inches
1 1 1
2 2 3
3 5 6
5 10 10
10 15 12
2. Solve.
a. 2vyards2inches = b. 9vyards 10 inches = inches
c. 4vyards2feet= d. 13vyards 1 foot= feet
e. 17 feet2inches= f. 11yards 1 foot = feet
g. 15vyards 2 feet = h. 5yards 2 feet = inches
3. Ally has a piece of string that is 6 yards 2 feet long. How many inches of string does she have?
Create conversion tables for length, weight, and capacity units using 24

Eu REKA Lesson 1:
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A STORY OF UNITS

4. Complete the table.

Lesson 1 Homework | L/

Pounds

Ounces

10

12

5. Renee’s baby sister weighs 7 pounds 2 ounces. How many ounces does her sister weigh?

6. Answer true or false for the following statements
comparison to make it true.

a. 4 kilograms < 4,100 grams

. If the statement is false, change the right side of the

b. 10 vyards <360 inches

c. 10 liters = 100,000 milliliters

Eu REKA Lesson 1: Create conversion tables for length, weight, and capacity units using 25

M I THW measurement tools, and
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A STORY OF UNITS Lesson 2

Lesson 2

Objective: Create conversion tables for length, weight, and capacity units
using measurement tools, and use the tables to solve problems.

Suggested Lesson Structure

B Fluency Practice (11 minutes)

Concept Development (39 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (11 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (5 minutes)
= Convert Length Units 4.MD.1 (4 minutes)
= Convert Capacity Units 4.MD.1 (2 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (5 minutes)

Materials: (S) Core Fluency Practice Sets

Note: In this lesson and throughout Module 7, Fluency Practice includes an opportunity for review and
mastery of the addition and subtraction algorithm by means of the Core Fluency Practice Sets. Four options
are provided in this lesson:

= Practice Set A is multi-digit addition.

= Practice Set B is multi-digit subtraction.

= Practice Set C is multi-digit subtraction with zeros in the minuend.
= Practice Set D is multi-digit addition and subtraction.

All Practice Sets have a Part 1 and a Part 2. Note that Part 2 has fewer regroupings and may be used for
students working below grade level. The answers to both Part 1 and Part 2 are the same for ease of
correction.

Students complete as many problems as possible in 120 seconds. Collect any Practice Sets that have been
completed within the 120 seconds, and check the answers. Students who do not finish in 120 seconds can be
encouraged to use their Practice Sets for practice at home or for remedial practice in the classroom. The next
time the Practice Sets are used, students who have successfully completed their set with 100% accuracy can
move to the next level. Others should repeat the same level until mastery. Keep a record of student
progress.

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 26
MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS

Lesson 2

For early finishers, assign a counting pattern and start number. For example, “Finish early? Count by sevens

starting at 168 on the back of your Practice Set.” Celebrate improvement and advancement. Encourage
students to compete with themselves rather than with their peers. Notify caring adults of each child’s

progress.

Convert Length Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 1 and metric conversions from Module 2.

T: (Write 1km =__m.) How many meters are in 1 kilometer?
S: 1,000 m.

Repeat the process for 2 and 3 kilometers.
T: (Write 7km =__ m.) Write the number sentence.
S:  (Write 7 km = 7,000 m.)
T: (Writelm=__cm.) How many centimeters are in 1 meter?
S: 100 cm.

Repeat the process for 2 and 3 meters.

T: (Write8 m=__ cm.) Write the number sentence.
S:  (Write 8 m =800 cm.)
T: (Writelyd=__ ft.) How many feet are in 1 yard?
S: 3 feet.

Repeat the process for 2 and 3 yards.

T: (Write 10yd=__ ft.) Write the number sentence.
S:  (Write 10 yd = 30 ft.)

T: (Writel1ft=__in.) How many inches are in 1 foot?
S: 12 inches.

Repeat the process for 2 and 3 feet.

Convert Capacity Units (2 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews metric conversions from Module 2.

T: (Write 1liter=_ mL.) How many milliliters are in 1 liter?
S: 1,000 mL.

Repeat the process for 2 and 3 liters.

T: (Write 6 liters=___mL.) Write the number sentence.
S:  (Write 6 liters = 6,000 mL.)

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using
MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 2

Concept Development (39 minutes)

Materials: (T) Gallon container, quart container, pint container, liquid measuring cup, funnel, water
(S) Gallon container (1 per group), quart container (1 per group), pint container (1 per group),
liguid measuring cup (1 per group), funnel (1 per group), bucket filled with 1.5 gallons of water
(1 per group), Practice Sheet

Note: Groups of 3 are recommended.

Problem 1: Convert gallons to quarts.

T: (Hold up a 1-gallon container and a 1-quart container. Display the words gallon and quart.) This
container measures 1 gallon. This container measures 1 quart of liquid. In your groups, fill the
gallon with water using a 1-quart measure. How many quarts does it take to fill a gallon?

Allow enough time for all groups to have an opportunity to fill a gallon.

S:  We used 4 quarts to fill the gallon.

T: On your Practice Sheet, fill in the first line of the Gallons to Quarts

) ) Gallons Quarts
table. What is the rule for converting gallons to quarts? : m
S: Multiply the number of gallons by 4. = A gallon holds 4 times as 5 §
much as a quart. ; 2
How can we find the number of quarts in 13 gallons? . ™
S: We could get 13 1-gallon containers and fill them up using the P 20
quart measure. = We can use the rule and multiply the number . 2t
of gallons by 4. 13 x4 =52. 13 gallons = 52 quarts. = The
conversion table tells us how many quarts are in 3 gallons and 10 ! 2§
gallons. Just add them together. e EXd
T: Just like we converted pounds to ounces, yards to feet, and feet ? 3
to inches in the last lesson, we can use the conversion table as a 10 4o
tool to solve for the number of gallons in a given number of
quarts.
How many quarts will there be in 18 gallons 3 quarts?
S: 75 quarts. Quarts Pints
1 2
Problem 2: Convert quarts to pints. Relate pints to gallons. 2 Y
T: (Hold up a 1-pint measure, and display the word pint.) Thisis a 3 L
measurement of 1 pint. Fill the quart to find out how many pints 4 §
equal 1 quart. 5 10
Allow enough time for all groups to have an opportunity to fill a quart. 6 1z
7
S: We used 2 pints to fill the quart. ks
. 8 |
T: (Display the two-column table.) We now know that 1 quart ; lv
equals 2 pints. On your Practice Sheet, fill in the first line. '
. . . 10 20
T: Whatis the rule for converting quarts to pints?
Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using
measurement tools, and use the tables to solve problems.
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A STORY OF UNITS

How did you find the answer?

“ 449

Lesson 2

Multiply the number of quarts by 2. = A quart holds 2 times as much as a pint.
Complete the table. Then, solve for the number of pints in 13 quarts 1 pint.

in 3 quarts, so 20 pints plus 6 pints is 26 pints. Last, we have to add the 1 pint to get 27 pints in

13 quarts 1 pint.

T: (Point to the row with 4 quarts.) What do we know about the relationship between quarts and

gallons?
4 quarts equal 1 gallon.
So how many pints equal 1 gallon?

w 4w

8 pints equal 1 gallon.
T: Pour 8 pints into 1 gallon to confirm.

Allow time for students to test their answers.

T: With your partner, solve for the number of pints in 2
gallons 3 quarts.

S: 2 gallonsis 16 pints. 3 quarts is 6 pints. 22 pints equal
2 gallons 3 quarts.

Problem 3: Convert pints to cups. Relate cups to quarts and gallons.

T: (Hold up a 1-cup measure, and display the word cup.)
This is a measurement of 1 cup. Fill the pint to find out
how many cups equal 1 pint.

Allow enough time for all groups to have an opportunity to fill a
pint. Repeat as done in Problems 1 and 2 by finding the
conversion rule, completing the table on the Practice Sheet, and
solving for the number of cups in 16 pints 1 cup.

T: (Point to the row with 2 pints.) What do we know
about the relationship between pints and quarts?
2 pints equal 1 quart.

So, how many cups equal 1 quart?

4 cups equal 1 quart.

Pour 4 cups into 1 quart to confirm. Discuss the
conversion rule for quarts to cups with your partner.
(Allow time for students to test their answers.)

S: Multiply the number of quarts by 4. = A quart is
4 times as much as a cup.

T: With your partner, solve for the number of cupsin 3
quarts 1 pint.

v a9

S:  1quartis4cups, so 3 quartsis 12 cups. 1 pintis 2 cups. 14 cups

equal 3 quarts 1 pint.

NOTES ON

MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Some learners may need scaffolds for

managing information, such as
conversion rules for measurement units.

Provide graphic organizers and other
visuals, such as the four-column table

There are 26 pints in 13 quarts, plus 1 pint is 27 pints. = There are 20 pints in 10 quarts and 6 pints

below, to assist students with connecting

relationships between gallons, quarts,

pints, and cups.

Gallons | Quarts

Pints | Cups

16

Pints

Cups

S| w

v

o

\z

¥

e

Wl |~N| o

L§

20

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using
measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 2

With your partner, use the conversion rules to determine how many cups equal 1 gallon.
S: 1 quart equals 4 cups. 4 quarts equal 1 gallon. So, 16 cups equal 1 gallon.

Measure to confirm. Complete the statements comparing cups, pints, quarts, and gallons on the
Practice Sheet.

Display: 1 gallon =4 quarts, 1 quart =4 cups, 1 quart = 2 pints, 1 pint = 2 cups.

1 gallon

T: Discuss with your partner some of these rules we N

learned today. How will you be able to keep them
organized? What relationships do you see between
these measurements?

S:  Cups, quarts, and gallons are closely related because 1 quart
it takes 4 cups to equal 1 quart and 4 quarts to make ﬁ
1 gallon. So, the rule of times 4 makes those
measurements easy to memorize and use.
- Quarts, pints, and cups are closely related, too.
2 cups equal 1 pint. 2 pints equal 1 quart. If | use the 1pint
times 2 rule with these measurements, they will be e
easy to convert. } ! ! ! ! ' ! |

Support students in understanding the connectedness of
these 4 capacity measurements by displaying an image, such 1 cup
as the one pictured to the right, or by asking students to draw ﬁ
tape diagrams to show the relationship if they are unable to
express it in words.

Problem 4: Calculate a two-step conversion.

@ Brandon made 5 gallons of iced tea for his party. How many cups of iced tea can he serve?
T: With your partner, use the RDW process to solve this problem.

M Solution B \
53«1\\0\45 —_—————/::/Lt_’_\
/_—’A——\ = A(+S
Talelsls) “4¢20 ]l lte]antes e
L—?,-/cs 10 % e = B0 cus ‘o 5y loc = 80 ¢
)
= Prandon can serve e can cevve

QD cups - 40 cvps.

In Solution A, the student starts with the whole tape representing 5 gallons, finds the number of quarts in all
the iced tea, and then multiplies the number of quarts by 4 to find the total number of cups. In Solution B,
the student finds the number of cups in 1 gallon and then multiplies that by 5 to find the number of cups in
5 gallons. Be aware of students who know 1 gallon equals 16 cups and multiply 16 times 5.

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 30
MATHN measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 2

Problem Set (10 minutes)

Students should do their personal best to complete the name _Jack one

Problem Set within the allotted 10 minutes. For some e e \
classes, it may be appropriate to modify the assignment by N S P i
specifying which problems they work on first. Some ) anj“w“:"* md::ﬁmm':(M;wmmmsam_
problems do not specify a method for solving. Students Ko meny rere s s doss s nel?

should solve these problems using the RDW approach k(D [ leg] 59485 ks 6 ware

A M T by et of wader

Leonard bought 4 liters of orange juice. How many milliliters of juice does he have?

used for Application Problems.

w

A
= | L=)000mL P N
. . Q:\:D A — Leonard has 4000wl of juice
Student Debrief (10 minutes) o
4. Complete the following conversion tables and write the rule under each table.
a. b.
Lesson Objective: Create conversion tables for length, oo qurrs e |
weight, and capacity units using measurement tools, and I”Z ﬁ
use the tables to solve problems. ; - . 2
. . . . . . ki L{D..i £ ZD
The Student Debrief is intended to invite reflection and w P ” 32
active processing of the total lesson experience. _ , .
The rule for converting gallons to quarts is The rule for converting quarts to pints is
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 i B et gteniin, el it
lead the discussion. ¢ sauns2pims=__18 _pines o aunsspmse_ 59 _a
e. 26gallons3 quarts=___ 2[4 __pints f. 32gallons2 quarts=__ 920 _cups
" Let’s compare two diffe re nt representations Of 6. Answer true or false for the following statements. If your answer is false, make the statement true.
Problem 2. How are these students’ solutions the p— false I gallon > Bguarts
same? How are they different? How did each i S ;*72 s T
. c. 15 pints <1gallon 1 cup als L *
represent the comparison?
7. Russell has 5 liters of a certain medicine. If it takes 2 milliliters to make 1 dose, how many doses can he
*  How could you solve Problem 5(c) using the " e ILeoom s ree
H . N — 5,000 m g T L= 4
conversion table? How could you solve it without sLrmemnt

i u: 2,500 doses.
a conversion table? Russel con wiake s

®

Each month, the Moore family drinks 16 gallons of milk and the Siler family goes through 44 quarts of

=  Explain the strategy you used to solve Problem 8. oo et i e el
Compare solution strategies with your small W pstd TR ‘Z"" ﬁ:;/’;::i”;:,
group. Whose way of solving was the most s tagd = ! ;";ﬁg’L,L“ Ut of 75 greater
efficient? ... SP—
= |f someone wanted to find the number of pints or mm%h;:mCUMT:\T::i e ol s g
quarts in 150 gallons, would it make sense to use Bl ot 1 Qgus e r fpnade.

the conversion table to solve? Why is
understanding the conversion rule important?

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 31
MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 2

= When measuring liquid, such as a bottle of drinking water, which customary unit could | use? Which
metric unit could | use?

= Milk is usually sold in customary units. Which customary units are used for milk? On the other hand,
soda is sold in metric units. Which metric unit is used for soda?

= How many gallons of juice would our class need to serve at its next party so that each student in our
class would receive 1 cup of juice? What about 2 cups of juice?

Exit Ticket (3 minutes)

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

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 32
MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS

Name

Lesson 2 Core Fluency Practice Set A

Practice Set A Part 1: Multi-Digit Addition Fluency

Date

1 2.
8 1 4 9 4 2, 0 3 9 56 3
+ 7, 2 6 4 + 8, 8 + 4 8 4 3 8
4. 5 6.
6 58 1 9 9 4 4 5, 7 4 3 8 617
+ 2 5 6 75 + 3 7, 1 + 49 3, 8 59
Practice Set A Part 2: Multi-Digit Addition Fluency
1 2. 3.
9, 2 0 2 4 2, 7 5 3, 5435
+ 6, 2 11 + 8, 5 + 3 4, 4 56
4. 6.
6 0 4 7 5 4 4, 3 11 0 7 28
+ 7 9 1 20 + 2 9 076 + 8 2 1, 7 4 8
Lesson 2: Create conversion tables for length, weight, and capacity units using 33
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A STORY OF UNITS Lesson 2 Core Fluency Practice Set B

Name Date

Practice Set B Part 1: Multi-Digit Subtraction Fluency

1. 2.
7, 7 39 2 3 145
— 5 5 46 - 5 1209

3 4.
71 3 78 47 9 541
-6 1 8 76 - 78 856

Practice Set B Part 2: Multi-Digit Subtraction Fluency

1. 2.
7, 6 9 9 19 1475
— 5 5 06 — 1, 1 2 9
3 4.
7 1 8 7 8 4 7 9, 4 97
—6 2, 3 7 6 — 7 8 8 1 2
Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 34

MATHW measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 2 Core Fluency Practice Set C

Name Date

Practice Set C Part 1: Multi-Digit Subtraction with Zeros Fluency

1 2.
7, 8 90 2 8 001
-5 4 7 2 - 5 8 5 3

3 4.
6 0,0 4 07 4 00 0609
— 3 5 3 44 — 2 4 3 6 2

Practice Set C Part 2: Multi-Digit Subtraction with Zeros Fluency

1 2.
7, 8 90 2 8 6 09
— 5 4 7 2 - 6, 461
3 4.
6 0, 4 9 7 4 0 00 8 69
— 35 4 3 4 — 2 5 16 2
Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 35

MATHW measurement tools, and use the tables to solve problems.

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS Lesson 2 Core Fluency Practice Set D

Name Date

Practice Set D Part 1: Multi-Digit Addition and Subtraction Fluency

1 2. 3
9, 3 2 7 39 463 758 19 4
+ 9 6 6 4 — 38 9338 + 35 478

4. 5 °
8 39 01 4 438 615 96 0,0 4 3
— 2 7, 075 + 193 979 - 36 8 972

Practice Set D Part 2: Multi-Digit Addition and Subtraction Fluency

1. 2. 3.
9, 6 3 0 3 4 4 7 8 75 4 45 4
+ 9, 3 61 -3 3 953 + 3 9 218
4 5. 6
83 9 0 9 9 108 215 95 9 94 3
— 2 7, 1.6 0 + 5 2 4 3 7 9 — 3 6 8 8 7 2
Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 36

measurement tools, and use the tables to solve problems.
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A STORY OF UNITS

Lesson 2 Practice Sheet

Name Date
a Gallons Quarts b. Quarts Pints

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10

The rule for converting gallons to quarts is The rule for converting quarts to pints is
c. Pints Cups d. 1gallon=___ pints

1
2 lquart=___ cups
3
4 lgallon=___ cups
5
6
7
8
9

10

The rule for converting pints to cups is

EUREKA
MATH
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A STORY OF UNITS Lesson 2 Problem Set | L/

Name Date

Use RDW to solve Problems 1-3.

1. Susie has 3 quarts of milk. How many pints does she have? \

2. Kristin has 3 gallons 2 quarts of water. Alana needs the same amount of water but only has 8 quarts.
How many more quarts of water does Alana need?

3. Leonard bought 4 liters of orange juice. How many milliliters of juice does he have?

4. Complete the following conversion tables and write the rule under each table.

a. b.
Gallons Quarts Quarts Pints
1 1
3 2
5 6
10 10
13 16
The rule for converting gallons to quarts is The rule for converting quarts to pints is
Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 38

MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 2 Problem Set | L/

5. Solve.
a. 8gallons 2 quarts = quarts b. 15 gallons 2 quarts = quarts
c. 8quarts 2 pints = pints d. 12 quarts 3 pints = cups
e. 26 gallons 3 quarts = pints f. 32 gallons 2 quarts = cups

6. Answer true or false for the following statements. If your answer is false, make the statement true.

a. 1gallon >4 quarts

b. 5 liters = 5,000 milliliters

c. 15 pints<1gallon 1 cup

7. Russell has 5 liters of a certain medicine. If it takes 2 milliliters to make 1 dose, how many doses can
he make?

8. Each month, the Moore family drinks 16 gallons of milk and the Siler family goes through 44 quarts of
milk. Which family drinks more milk each month?

9. Keith’s lemonade stand served lemonade in glasses with a capacity of 1 cup. If he had 9 gallons of
lemonade, how many cups could he sell?

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 39
MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS

Name

1. Complete the table.

Quarts

Cups

Lesson 2 Exit Ticket

Date

2. Bonnie’s doctor recommended that she drink 2 cups of milk per day. If she buys 3 quarts of milk, will it

be enough milk to last 1 week? Explain how you know.

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 40
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A STORY OF UNITS

Name

Use the RDW process to solve Problems 1-3.

1. Dawn needs to pour 3 gallons of water into her fish tank. She only has a 1-cup measuring cup. How
many cups of water should she put in the tank?

Lesson 2 Homework

Date

2. Julia has 4 gallons 2 quarts of water. Ally needs the same amount of water but only has 12 quarts. How
much more water does Ally need?

3. Sean drank 2 liters of water today, which was 280 milliliters more than he drank yesterday. How much

water did he drink yesterday?

4. Complete the tables.

Pints

a.
Gallons Quarts Quarts
1 1
2 2
4 6
12 10
15 16
Lesson 2: Create conversion tables for length, weight, and capacity units using
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A STORY OF UNITS Lesson 2 Homework

5. Solve.
a. 6 gallons 3 quarts = quarts b. 12 gallons 2 quarts = quarts
c. 5quarts1pint= pints d. 13 quarts 3 pints = cups
e. 17 gallons 2 quarts = pints f. 27 gallons 3 quarts = cups

6. Explain how you solved Problem 5(f).

7. Answer true or false for the following statements. If your answer is false, make the statement true by
correcting the right side of the comparison.

a. 2 quarts > 10 pints

b. 6 liters = 6,000 milliliters

c. 16cups<4quarts1cup

8. Joey needs to buy 3 quarts of chocolate milk. The store only sells it in pint containers. How many pints
of chocolate milk should he buy? Explain how you know.

9. Granny Smith made punch. She used 2 pints of ginger ale, 3 pints of fruit punch, and 1 pint of orange
juice. She served the punch in glasses that had a capacity of 1 cup. How many cups can she fill?

Eu REKA Lesson 2: Create conversion tables for length, weight, and capacity units using 42

MATH'“ measurement tools, and use the tables to solve problems.
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A STORY OF UNITS Lesson 3

Lesson 3

Objective: Create conversion tables for units of time, and use the tables to
solve problems.

Suggested Lesson Structure

B Fluency Practice (8 minutes)
Concept Development (42 minutes)

B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (8 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Convert Capacity Units 4.MD.1 (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Topic A and for the remainder of the year, each day’s Fluency Practice may include an
opportunity for mastery of the addition and subtraction algorithm by means of the Core Fluency Practice Sets.
The process is detailed and materials are provided in Lesson 2.

Convert Capacity Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 2 and metric conversions from Module 2.

T: (WritelL=__ mL) How many milliliters are in 1 liter?
S: 1,000 milliliters.

Repeat the process for 2 and 3 liters.

T: (Write5L=__ mL.) Write the number sentence.

S:  (Write 5L =5,000 mL.)

T: (Write 1gal=__ gt.) How many quarts are in 1 gallon?
S: 4 quarts.

Repeat the process for 2 and 3 gallons.

T: (Write9gal=__ qgt.) Write the number sentence.
S:  (Write 9 gal =36 qt.)

Eu REKA Lesson 3: Create conversion tables for units of time, and use the tables to solve 43

™ problems.
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A STORY OF UNITS Lesson 3

T: (Writelgt=__ pt.) How many pints are in 1 quart?
S: 2 pints.
Repeat the process for 2 and 3 quarts.

T: (Write 7 gt=__ pt.) Write the number sentence.
S:  (Write 7 gt = 14 pt.)
T: (Write 1l pt=__c.) How many cups are in 1 pint?
S: 2 cups.

Repeat the process for 2 and 3 pints.

T: (Write6 pt=__ c.) Write the number sentence.
S: (Write6pt=12c.)

Concept Development (42 minutes)
NOTES ON

Materials: (T) Analog clock with a second hand, stopwatch MATERIALS:
(S) Stopwatch (1 per group), personal white board,

. If stopwatches are not abundant
Practice Sheet

enough to easily provide one for each
group, consider virtual materials, such

Problem 1: Convert minutes to seconds. e T T e s el eraliles

T: (Hold up an analog clock.) This clock has three hands. CrlTys SHeEie . T
What units do the three hands count? Cile ciaeipratii B Urier

S:  Hours, minutes, and seconds.

T: How many seconds are in 1 minute?

S: 60 seconds.

T: Inyour groups, one person will need to be in charge of the Mintes Seconds
stopwa.tch. Th'e rest of the group Yvill c!ose their eyfes and, when 1 Lo
the-y think 1 minute has passgd, will write M on their personal ; 20
white boards. The person with the stopwatch tells the group when
1 minute has passed. Let's see who comes closest to 1 minute. ’ \§0

T: (Allow students to finish the activity.) Did any of you write M on : 7?:::2
your board at exactly 1 minute? ; 2100

T: (D‘isplay the two-column table.) What is the rule for converting . ¥20
minutes to seconds? . 2D
Multiply by 60. . S0
Complete the conversion table for minutes to seconds. 10 LoD

(Complete the table.)
Solve for how many seconds are in 16 minutes.

10 minutes is 600 seconds. 6 minutes is 360 seconds. 600 + 360 = 960. 960 seconds are in 16
minutes. = 16 times 60 is 960. 16 minutes equals 960 seconds.

“w e a1e

Repeat the process with 23 minutes.
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A STORY OF UNITS Lesson 3

Problem 2: Convert hours to minutes.
T: Let’simagine, as we practiced in Grade 3, that we unwrap the clock and look at the numbers on a
number line.

T: We can use the number line to help us determine the number of minutes in one hour. How many
minutes are in an hour?

0 1 2 3 4 5 6 7 8 9 10 11 12
—~
5 min
S: 60 minutes.
T: How many groups of 5 minutes? ot =
S: 12 groups. : Qo
T: (Display the two-column table.) Complete the conversion table for N 120
hours to minutes. 3 1€0
[ T: How many minutes are in 18 hours? i 240
S: 600 +480=1,080. There are 1,080 minutes in 18 hours. 5 2,00
- 18 x 60 = 1,080. 18 hours equals 1,080 minutes. . 200
m T: How many seconds are in 18 minutes? (Pause.) ; 20
S: It’s the same number! 1,080 seconds. s 0
T: Why? g %0
| St We multiplied by a factor of 60 for both. = The rule is times 60. 10 L0O
Repeat the process with 36 hours. —_——
Days Hours

Problem 3: Convert days to hours.

2%
T:  With your partner, determine the number of hours in 1 day. Use t§ |

1
2
the number line if it helps you. 3 | 72
4
5
6
7
8
9
10

S:  There are 24 hours in 1 day. The number line represents 12 hours, a1
but | know that we need to double that because 12:00 a.m. to |20
12:00 p.m. is just half the day. A full day would be another e
12 hours back to 12:00 a.m. L8

T: If we know that there are 24 hours in 1 day, we can complete the
. 112
conversion table for days to hours. Complete the table. m

140

T: How many hours are in 14 days?

S: 240 hours + 96 hours = 336 hours. = 14 x 24 = 336. 14 days
equals 336 hours.

Repeat the process for 42 days.
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A STORY OF UNITS

Lesson 3

Problem 4: Solve a word problem involving converting days to hours.

T: The Apollo 17 mission was completed in 12 days, 14 hours. How many hours did the mission last?

Solution A

12 days (4 hours

Solution B

12.days 1 hovrs
e N

= 7 " ]
Mo hors hovrs Wours \”"V——’/V
\/\/_/Wdl\:i " 1L % 74 = 288 ’3;{*’4’“ 10 hovrs
2dags ours Vs
10 days
¥ da:“" loa,»,s? 2 da xi‘; e
S = \S =
= 5l
T Z:‘: The mission Fok 302 k“'f.la 13x24 =3
2
GD x24) + (2 x24) 788 x4 312 he- 1D hr = 30Zhr
+ 4 52
= Z’-K) + —_— @D 02 hOHYJ-
% 302 hovrs %;\’i B ook
= 283
The wission lasted
202 hovrs.
Problem Set (10 minutes) NOTES ON
Students should do their personal best to complete the Problem MULTIPLE MEANS
Set within the allotted 10 minutes. For some classes, it may be OF ENGAGEMENT:

appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a

Differentiate the difficulty of the word
problem by offering students working

method for solving. Students should solve these problems using above grade level these extension
the RDW approach used for Application Problems. questions:

Eu REKA Lesson 3:
MATH
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= Research the duration of Apollo
16’s mission in days and hours.
How many hours did it last?

=  Compare the duration of Apollo 16
and 17’s missions.

Create conversion tables for units of time, and use the tables to solve

problems.
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Create conversion tables for units of
time, and use the tables to solve problems.

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.

= Explain how you could solve Problem 1 without a
number line.

= Would it make sense to solve Problem 2 in
seconds? Why or why not?

= Explain two strategies for solving problems
converting a number of days to hours. Which
method is most efficient and why? Which
strategy did you use to solve Problem 77?

= Can anyone describe how time is kept in the
military or in a foreign country? Is time (seconds,
minutes, hours) defined as a metric or customary
system?

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 3:

EUREKA
MATH

problems.
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Lesson 3

Name JDJJ‘— ) N Date
Use RDW to solve Problems 1-2.
1. Courtney needs to leave the house by 8:00 a.m. If she wakes up at 6:00 a.m., how many minutes does
she have to get ready? Use the number line to show your work.
PR S R T R T S T S T T
T T T T T T T T T T T T T
o 1 2 3 a s 7 8 s 1 u 12 Cau.rl’rwjk“‘
e I = LOwan |20 minutes
Lher 120 it o get ready .
2. Giuliana’s goal was to run a marathon in under 6 hours. What was her goal in minutes?
-
~—A— | r=lomin Ginhana's :]"‘J Wiy
G0 . o :
m lehre 300 Fun amarathon in
under 360 minates.
3. Complete the following conversion tables and write the rule under each table.
a b.
Hours Minutes Days Hours
ISR L S| ¢ |
t 7 L 24
s 180 2 43
(I S - |7 5 120
10 oo 7 [Lg
15 aoo [ 10 } 240

The rule for converting days to hours is

udtighy Hhe das bmes 24

The rule for converting hours to minutes, and
minutes to seconds, is

Mulbhpy by ko
. 7

4. Solve.

2. 9hours 30 minutes =D 10 _ minutes b. 7 minutes 45 seconds =4’ seconds

c. 9days20hours=__ZDlo_hours d. 22 minutes 27 seconds =_| 3T seconds

e 13days19hours=__ DD hours

. 23 hours 5 minutes =_, %8 minutes

w

Explain how you solved Problem 4(f).
Eachhewr has &0 minvkes, so | muthiphed €0 miukes fimes 23 44
then added o Hhe last 5 minutes.

6. How many seconds are in 14 minutes 43 seconds?

815 526 | min = LOsec
r\_/'“‘L_ﬁ 14min=840sec  jfpinufes 43 seconds
I pmigralil 1B e
“ 3 I.I: %: _-D,
% +
s e o Tgis

~

. How many hours are there in 4 weeks 3 days?

Ywecks 3 days | Aay = 24 ours

3days=172 hours
TAays = (L& Wours

1 wetk= 13;::” b weeks > 12 hovey
(0§ hovrs s

or e v

Wwe (77 et

TH% Wouvs are a4 weefes ;M\{g,

Create conversion tables for units of time, and use the tables to solve
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A STORY OF UNITS Lesson 3 Practice Sheet |1/

Name Date
a b.
Minutes Seconds Hours Minutes
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
The rule for converting minutes to seconds is The rule for converting hours to minutes is
C.
Days Hours
1
2
3
4
5
6
7
8
9
10

The rule for converting days to hours is

Eu REKA Lesson 3: Create conversion tables for units of time, and use the tables to solve 48
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A STORY OF UNITS Lesson 3 Problem Set | L/

Name Date

Use RDW to solve Problems 1-2.

1. Courtney needs to leave the house by 8:00 a.m. If she wakes up at 6:00 a.m., how many minutes does
she have to get ready? Use the number line to show your work.

2. Giuliana’s goal was to run a marathon in under 6 hours. What was her goal in minutes?

3. Complete the following conversion tables and write the rule under each table.

a b.
Hours Minutes Days Hours
1 1
3 2
6 5
10 7
15 10
The rule for converting hours to minutes and The rule for converting days to hours is

minutes to seconds is

Eu REKA Lesson 3: Create conversion tables for units of time, and use the tables to solve 49
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A STORY OF UNITS

4. Solve.
a. 9 hours 30 minutes = minutes b. 7 minutes 45 seconds =
c. 9days 20 hours = hours d. 22 minutes 27 seconds =
e. 13 days 19 hours = hours f. 23 hours 5 minutes =

5. Explain how you solved Problem 4(f).

6. How many seconds are in 14 minutes 43 seconds?

7. How many hours are there in 4 weeks 3 days?

Eu REKA Lesson 3: Create conversion tables for units of time, and use the tables to solve

™ problems.
MATH
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seconds

seconds

minutes
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A STORY OF UNITS Lesson 3 Exit Ticket

Name Date

The astronauts from Apollo 17 completed 3 spacewalks while on the moon for a total duration of 22 hours 4
minutes. How many minutes did the astronauts walk in space?

Eu REKA Lesson 3: Create conversion tables for units of time, and use the tables to solve 51

™ problems.
MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS Lesson 3 Homework

Name Date

Use RDW to solve Problems 1-2.

1. Jeffrey practiced his drums from 4:00 p.m. until 7:00 p.m. How many minutes did he practice? Use the
number line to show your work.

2. Isla used her computer for 5 hours over the weekend. How many minutes did she spend on the
computer?

3. Complete the following conversion tables and write the rule under each table.

a. b.
Hours Minutes Days Hours
1 1
2 3
5 6
9 8
12 20
The rule for converting hours to minutes is The rule for converting days to hours is
Eu REKA Lesson 3: Create conversion tables for units of time, and use the tables to solve 52
problems.
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A STORY OF UNITS

4. Solve.
a. 10 hours 30 minutes = minutes
c. 4days 20 hours = hours
e. 23 days21hours= hours

5. Explain how you solved Problem 4(f).

Lesson 3 Homework

b. 6 minutes 15 seconds = seconds
d. 3 minutes 45 seconds = seconds
f. 17 hours 5 minutes = minutes

6. It took a space shuttle 8 minutes 36 seconds to launch and reach outer space. How many seconds did

it take?

7. Apollo 16’s mission lasted just over 1 week 4 days. How many hours are there in 1 week 4 days?

Eu REKA Lesson 3: Create conversion tables for units of time, and use the tables to solve 53
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A STORY OF UNITS Lesson 4

Lesson 4

Objective: Solve multiplicative comparison word problems using
measurement conversion tables.

Suggested Lesson Structure

B Fluency Practice (11 minutes)

Concept Development (40 minutes)
B Student Debrief (9 minutes)

Total Time (60 minutes)

Fluency Practice (11 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Convert Length Units 4.MD.1 (4 minutes)
= Convert Weight Units 4.MD.1 (3 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Topic A and for the remainder of the year, each day’s Fluency Practice may include an
opportunity for mastery of the addition and subtraction algorithm by means of the Core Fluency Practice Sets.
The process is detailed and Practice Sets are provided in Lesson 2.

Convert Length Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 1 and metric conversions from Module 2.

T: (Write 1,000 m.) 1,000 m is the same as 1 of what unit?
S:  1kilometer.
T: (Write 1,000 m =1 km.)

Repeat the process for 2,000 and 3,000 meters.

T: (Write 6,000 m=__ km.) Write the number sentence.
S:  (Write 6,000 m = 6 km.)

EUREKA Lesson 4: Solve multiplicative comparison word problems using measurement 54
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A STORY OF UNITS

T: (Write 100 cm.) 100 cm is the same as 1 of what unit?
S: 1 meter.
T: (Write1l00cm=1m.)
Repeat the process for 200 and 300 meters.
T: (Write700cm =_ m.) Write the number sentence.
S: (Write700cm =7 m.)
T: (Write 3 ft.) 3 feet is the same as 1 of what unit?
S: 1lvyard.
T: (Write3ft=1yd.)
Repeat the process for 6 and 9 yards.
T: (Write 21 ft=__ yd.) Write the number sentence.
S: (Write 21 ft =7 yd.)
T: (Write 12in.) 12 inches is the same as 1 of what unit?
S: 1 foot.
T: (Write12in=11t.)

Repeat the process for 24 and 36 inches.

Convert Weight Units (3 minutes)

Materials: (T) Personal white board

Note: This fluency activity reviews Lesson 1 and metric conversions from Module 2.
T: (Write 1,000 g.) 1,000 g is the same as 1 of what unit?
S: 1kg.
T: (Write 1,000 g=1kg.)
Repeat the process for 2,000 and 3,000 grams.
T: (Write 16 0z.) 16 ounces is the same as 1 of what unit?
S: 1 pound.
T: (Writel6oz=11b.)

Repeat the process for 32 and 48 ounces.

EUREKA Lesson 4: Solve multiplicative comparison word problems using measurement

M I THm conversion tables.
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A STORY OF UNITS Lesson 4

Concept Development (40 minutes)

Materials: (S) Problem Set

Suggested Delivery of Instruction for Solving Lesson 4’s Word Problems

For Problems 1-5, students may work in pairs to solve each of the problems using the RDW approach to
problem solving. These problems are also found in the Problem Set.
1. Model the problem.

Select two pairs of students who can be successful with modeling the problem to work at the board while the
other students 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.

Allow students two minutes to complete work on the problem, sharing their work and thinking with a peer.
Have students write their equations and statements of the answer.

3. Assess the solution.

Give students one to two minutes to assess the solutions presented by their peers on the board, comparing
the solutions to their own work. Highlight alternative methods to reach the correct solution.

EUREKA Lesson 4: Solve multiplicative comparison word problems using measurement 56
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A STORY OF UNITS Lesson 4

Problem 1
Beth is allowed 2 hours of TV time each week. Her sister is allowed 2 times as much. How many minutes of

TV can Beth’s sister watch?
2 \ovrg¢

~A\

pern 1
e L]

2 .
Sdation A ) %M
2 * LD wiavtes = |2p winvtes b % L0 wmiawkes = 240 minutes

2 X 120 miavtes = 24p miavtes

Beth's sister is alowed +o wathh 240 vniavtes
o TV <cach week.

This two-step problem requires students to determine the number of hours Beth’s sister is allowed to watch
TV and then use that information to determine the time in minutes. In Solution A, students solve for the
number of minutes in 1 unit by multiplying 60 minutes by 2. Then, they multiply 120 minutes by 2 to solve for
the number of minutes Beth’s sister watches TV. In Solution B, students recognize 2 units as 4 hours,

multiplying 4 by 60 minutes to solve for 240 minutes.

Problem 2
Clay weighs 9 times as much as his baby sister. Clay weighs 63 pounds. How much does his baby sister weigh
in ounces?

L3 pounds

e ——
Cay [TTTTTTTTI
Geee [

7
Solation A ’

. 1]
b3 pounds * 9= T Pouv\ds .’5:5- b2~ \bouvces =008 ounces J{E qﬂﬁ,f
7 x 1 owrces = 112 ounces 1z 1003 ownces = 9= 112 ouvces -,;:'—8- -4

"o !
1008 Y
: "\ 8
Cl‘Y’S S\Ster WC('j\/\S 112 ounes. ol
EUREKA Lesson 4: iglnv\;sezg:zg;?;isve comparison word problems using measurement 57
MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS

In Solution A, students first determine Clay’s sister’s weight in pounds by dividing by 9. Then, they convert
pounds to ounces to get 112 ounces. In Solution B, students determine Clay’s weight in ounces first. Next,

Lesson 4

they divide his weight in ounces by 9 to solve for 112 ounces. Notice that Solution A is more efficient and
requires fewer paper-and-pencil calculations overall, but both strategies reach a correct solution.

Problem 3

Helen has 4 yards of rope. Daniel has 4 times as much rope as Helen. How many more feet of rope does

Daniel have than Helen?

¥ yds
A Sdation A

-
telew [ U x 2 Leet = [2feet
Dowtie [T 7 3 x [2fek = B feet

7

Solution B
4 % tyavds = b yads
b -4 =12
12 * 3 4eet =30 feet

Daniel has 3 more feet
oF repe ‘+han ‘hléleﬂ.

In Solution A, students convert Helen’s rope from yards to feet first.
Then they multiply by 3 to find the value of 3 units; the difference is
clearly shown in the model. In Solution B, students determine the
number of yards in Daniel’s rope by first multiplying by 4. They
subtract the length of Helen’s rope from Daniel’s rope to find the

difference. Finally, they convert 12 yards to feet by multiplying by 3.

Again, have students notice the greater efficiency of Solution A.

NOTES ON

MULTIPLE MEANS

OF REPRESENTATION:
In addition to the tape diagram,
learners can construct a conversion
table to solve Problem 3, such as the
following:

Liters Milliliters
1 1,000
5 5,000
10 10,000
50
EUREKA Lesson 4: Solve m}JItipIicative comparison word problems using measurement
conversion tables.
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A STORY OF UNITS Lesson 4

Problem 4

A dishwasher uses 11 liters of water for each cycle. A washing machine uses 5 times as much water as a

dishwasher uses for each load. Combined, how many milliliters of water are used for 1 cycle of each
machine?

L
A
Dishwasher D }
?
Washin :
Maohir?ﬂ. [ T j
Sclution A M Soluton C
5x|lL=55L Lx WL= bll WL = 11,000 mL

& ! DD ML= UU‘DODML
551 + L= (ool e x L WobomL x b= lale,000 WL

lela % 1,000 mL = lele, DDD mbL

Combined, hoth wackings use
bl OO0 wal- waker Bor | oyle.

Solution A allows students to determine the amount of water used by the washing machine first by
multiplying 11 liters by 5 to get 55 liters and then by adding the water used by the dishwasher, 11 liters, to
find that both machines use 66 liters of water. Finally, students convert liters to milliliters by multiplying by
1,000. In Solution B, students solve for a total of 6 units, multiplying 11 liters times 6. Next, students convert

to milliliters by multiplying by 1,000. In Solution C, the number of milliliters in 11 liters is found first and then
multiplied by 6.

EUREKA Lesson 4: Solve multiplicative comparison word problems using measurement 59
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A STORY OF UNITS Lesson 4

— Problem 5
Joyce bought 2 pounds of apples. She bought 3 times as many
pounds of potatoes as pounds of apples. The melons she NOTES ON
bought were 10 ounces lighter than the total weight of the MULTIPLE MEANS
potatoes. How many ounces did the melons weigh? OF ACTION AND
EXPRESSION:
2 powmds Students working above grade level
may enjoy an open-ended independent
pores 1 ey an open ended ndepene
challenge. As an alternative to solving
1 Problem 5, students may use the
¢ ok I \ unlabeled tape diagram (as pictured)
-~ to write their own word problems. In
MC\DV\g H keeping with the objective, students

should include measurement
conversions in their word problems.

Slukion A Solution B T

& rotatucs: Apples:
32 pounds = b pauwals 2 %L ouvces = 32 owmees

- \ 0 ountes

Vototods : :
bx 1bounces= b oumces 3 x 32 ownces = Al OUNICES .-
%
1b-10= 8l Melows :
Q-0 =§b

The wmelons wegh &L, ounces .

In Solution A, students first find the weight of the potatoes in pounds by multiplying by 3 and then convert
the weight of the potatoes to ounces by multiplying by 16. They then subtract 10 ounces from the potatoes
to get 86 ounces. With Solution B, students convert the weight of the apples to ounces first by multiplying by
16. Then, they determine the weight of the potatoes in ounces by multiplying by 3. Finally, they subtract 10
from 96 to get 86 ounces. Look for other plausible solutions, such as solving for the 2 units of melons and
adding on 22 ounces of the next partial unit. Have students assess the reasonableness of their answers by
seeing that if their tape diagrams model the weight of the melons as being less than the potatoes but greater
L— than the apples, then their answers also show, paying close attention to the units, that they are comparing.

EUREKA Lesson 4: Solve multiplicative comparison word problems using measurement 60
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A STORY OF UNITS Lesson 4

Problem Set

Please note that the Problem Set is completed as part of

. Neme __ Jact® Date
t h e Co n Ce pt Deve I o p m e nt fo r t h I S | e SSO n . Use the RDW process to solve the following problems.
1. Beth s allowed 2 hours of TV time each week. Her sister is allowed 2 times as much. How many minutes
of TV can Beth's sister watch?
2 Wwovrs
H A Beth | 2xL0 mfwks —_.\u mm—csc
Student Debrief (9 minutes) e s B
See = Besu's STsher (S alloned to wakda

240 miavkes of TV eacly weelc .

Lesson Objective: Solve multiplicative comparison word

2. Clay weighs 9 times as much as his baby sister. Clay weighs 63 pounds. How much does his baby sister

problems using measurement conversion tables. .. 3

b

Ciy b3 XUl OUNCES = (00§ punces '3#1%
The Student Debrief is intended to invite reflection and Qs lospomes R = Wnomagy S
active processing of the total lesson experience. : orfemir MPE ORE i
Invite students to review their solutions for the Problem e . s R Howmanymnreieeloimpedcégi%
Set. They should check work by comparing answers - *é* P

. . clen 2 feet = 124
with a partner before going over answers as a class. cxad E@ :;Md: 5”;;
. . . . \I\\[

Look for misconceptions or misunderstandings that can Z Danid fas 2o owre et
be addressed in the Debrief. Guide studentsin a oF rape than Helen.
conversation to debrief the Problem Set and process the
lesson.

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

= Share your strategy for solving Problem 3 with
your partner. What did your partner do well?
What could he or she have done differently?

Adishwasher uses 11 liters of water for each cycle. A washing machine uses 5 times as much water as a
dishwasher uses for each load. Combined, how many milliliters of water are used for 1 cycle of each

=  How were the set-ups for Problem 3 and e
Problem 4 similar to each other? How were v\xm«‘ﬁ
they different? . %
YA ol mmmm
= Intoday’s problems, why do we always have to R

convert the units? L it
Combined Lot wachtaes ue bb,000 ML water G\ oyele .

IS

= At what point in solving Problem 5 did you
choose to convert into ounces? Is it better to

. Joyce bought 2 pounds of apples. She bought 3 times as many pounds of potatoes as pounds of apples.
The melons she bought were 10 ounces lighter than the total weight of the potatoes. How many ounces

convert to ounces earlier or at the end? Why? ] »
fpplec ﬁ Frpptes:
. . . 2xlbounces= 3 guuces
Exit Ticket (3 minutes) s [T —
Metons 3% B20un4s =9 | ouvees
After the Student Debrief, instruct students to complete T owaes  Mcloug :
the Exit Ticket. A review of their work will help with _ Te-to=6b
. ) . The welows W9k &1, pumces .
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be
read aloud to the students.
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A STORY OF UNITS Lesson 4 Problem Set | L/

Name Date

Use RDW to solve the following problems.

1. Bethis allowed 2 hours of TV time each week. Her sister is allowed 2 times as much. How many minutes
of TV can Beth’s sister watch?

2. Clay weighs 9 times as much as his baby sister. Clay weighs 63 pounds. How much does his baby sister
weigh in ounces?

3. Helen has 4 yards of rope. Daniel has 4 times as much rope as Helen. How many more feet of rope does
Daniel have compared to Helen?
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A STORY OF UNITS Lesson 4 Problem Set | L/

4. A dishwasher uses 11 liters of water for each cycle. A washing machine uses 5 times as much water as a
dishwasher uses for each load. Combined, how many milliliters of water are used for 1 cycle of
each machine?

5. Joyce bought 2 pounds of apples. She bought 3 times as many pounds of potatoes as pounds of apples.
The melons she bought were 10 ounces lighter than the total weight of the potatoes. How many ounces
did the melons weigh?
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A STORY OF UNITS Lesson 4 Exit Ticket

Name Date

Use RDW to solve the following problem.

Brian has a melon that weighs 3 pounds. He cut it into six equal pieces. How many ounces did each piece
weigh?
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A STORY OF UNITS Lesson 4 Homework

Name Date

Use RDW to solve the following problems.

1. Sandy took the train to New York City. The trip took 3 hours. Jackie took the bus, which took twice as
long. How many minutes did Jackie’s trip take?

2. Coleton’s puppy weighed 3 pounds 8 ounces at birth. The vet weighed the puppy again at 6 months, and
the puppy weighed 7 pounds. How many ounces did the puppy gain?

3. Jessie bought a 2-liter bottle of juice. Her sister drank 650 milliliters. How many milliliters were left in
the bottle?
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A STORY OF UNITS Lesson 4 Homework

4. Hudson has a chain that is 1 yard in length. Myah’s chain is 3 times as long. How many feet of chain do
they have in all?

5. Abox weighs 8 ounces. A shipment of boxes weighs 7 pounds. How many boxes are in the shipment?

6. Tracy’s rain barrel has a capacity of 27 quarts of water. Beth’s rain barrel has a capacity of twice the
amount of water as Tracy’s rain barrel. Trevor’s rain barrel can hold 9 quarts of water less than Beth’s
barrel.

a. What is the capacity of Trevor’s rain barrel?

b. If Tracy, Beth, and Trevor’s rain barrels were filled to capacity, and they poured all of the water into
a 30-gallon bucket, would there be enough room? Explain.
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A STORY OF UNITS

Lesson 5

Objective: Share and critique peer strategies.

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: Convert Length Units 4.MD.1 (9 minutes)
= Convert Time Units 4.MD.2 (3 minutes)

Sprint: Convert Length Units (9 minutes)

Materials: (S) Convert Length Units Sprint

Note: This fluency activity reviews Lesson 1.

Convert Time Units (3 minutes)

Note: This fluency activity reviews Lesson 3.

T: (Write 1 hr=__ min.) How many minutes are in 1 hour?
S: 60 minutes.

Repeat the process with 2, 3, and 10 hours.

T: (Write 1 min=__ sec.) How many seconds are in 1 minute?
S: 60 seconds.

Repeat the process with 2, 3, and 10 minutes.

Eu REKA Lesson 5: Share and critique peer strategies.
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A STORY OF UNITS Lesson 5

Concept Development (38 minutes)

Materials: (S) Problem Set, peer share and critique form (Template)

Note: In Problem 1, students work in pairs to create a word problem to match the tape diagram and analyze
the work using the share and critique form. The Problem Set is used in Problem 2 of the Concept
Development for students to write and solve problems and then to share and critique strategies with their

peers using the share and critique form.
Problem 1: Create and analyze student work using the share and critique form.
Display the following:

5 feet

—

T: What information do we know by looking at this diagram?

S:  One unitis 5 feet long. = The other tape is twice as long. = We are looking for the total value of all
3 units. = The value of the second tape diagram is 2 times the length of the first. It’s 10 feet, so the

value of both is 15 feet.

T: With your partner, think about a word problem that would go with this diagram. Take into
consideration the units we are using when creating your word problem. Express your final answer in

inches. (Answers will vary.)

Student A Student B
Joe is S feet mll. Maviaua's kite has a Sy Gfeer lovg.
Bl s Awice as 4\ 7 Heather's kite's Shring 1S Fwice as \owng .
How 4al) ave -\—wz '\':464'\46( . How long are tegic $+Y(Ags A\ *bf»)e-ﬂaer?
=0 fee
e R
= 0

G % \2 incheS = |80 inch 4

IS ¥ 12 inches = 180 inches =% M
Maviaua avnd Heater s ﬂv\‘«sz tve \§D inclhnes

Togcther are 180 inches,
09 ey all MC«WU.
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A STORY OF UNITS Lesson 5
Debrief the problem using questions from the share and critique form. Ensure students notice that in
Solution A, it is not realistic for Bill to be 10 feet tall. Have them generate a more realistic modification.

Display:

6 gallons

English language learners may need
> ? scaffolds for writing word problems.
Provide a word bank or sentence
frames, and allow students to discuss
_J their thoughts before writing. Some

Y . .
ossible sentence frames are given
2 quarts E | &
elow.

=  had6gallonsof .

T: Turn to your partner, and share what information you * __had3timesas much.

know from looking at this diagram. Then, create a
word problem that goes with this diagram to solve for
the number of quarts.

=  had2 quarts more than ___.

Student A Student B

For +the holida 'paﬂ':),-}’m Kindcrgaf‘ftvt Peker Glled his car .wi+h lnaﬂ(lms of gassline,
( £ \uice. The first qrad Dova filled Wis car with % hmes as muck
t\\:j &SM . Jt i c r‘stma;n&(’u{m o as Teter Glled his car with. Wesley filed
2 Himes as Wueh juice as - J ‘
The second 3rade had Z 4buaris wiore juice '\gm his “‘I ‘:;{'k 57’?:6:::4;?:; :\':‘;ri;“i‘: {:’f"(
tue KMAU?AM' How wiuch julee did H :}Mh:ris ﬁ??‘bhl nomlber of %uaﬂs of
mﬂlvgﬁh‘;\, irs* ;mde, and second grade s ik info Hhe Hree cars 2
1 jL er ¢

K b gl bx tef = 24‘6)‘
[:': 5)([934_(‘ 193&\ 3"3;,‘%{,: '12‘6} .

(”ﬁ“l + ‘zy\l T ba&h 303:&.1
30 det = 1204

gt e oy 122 qgarts of o
The Lindegarten, [5‘; oand Z"Asradc classes he Sheee avs.
had 122 %uaﬂs of Juice all ‘IbtchAw.

;U—{,D& + 124 Y Uegf = lll%+

weve Glled nh
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A STORY OF UNITS Lesson 5

Debrief the problem using questions from the share and critique form.
Students might notice tha‘t gasoline |s‘of"(en measured in gallons rather NOTES ON MULTIPLE
than quarts. However, it is not unrealistic or wrong to state the

capacity in quarts VIEANS OF
pacityind ' ENGAGEMENT:
Problem 2: Share and critique work. In the interest of cultivating a non-
threatening atmosphere in which all
Distribute the Problem Set and share and critique form. students feel confident and

. comfortable sharing and receiving
T:  Work with a partner to complete the Problem Set. When you feedback, you may want to discuss

are finished solving and creating a word problem to go along goals, set guidelines, and model
with each diagram, turn to your partner and share. Use the positive giving and receiving of
peer share and critique form to take notes about your work balanced feedback.

and your partner’s work.

Student equations and responses will vary. Circulate and assist students as necessary.
1. a. Label the rest of the tape diagram below. Solve for the unkown.

3 feet uu“s! . |
- 2 2 L 4eet =172 incwes o bft+-5in= 4 Tia
B 720n - Sin = L1in

Jean | 2 foet 3 feer 72 bk > Sheer Tintnss
72 1\ feer T iaches

Twe Compined lewsin of Jean

i T inches.

2 BN (LB -Bin) e, VT T

b. Write your own problem that could be solved using the diagram above.

Kt Ywitkd & Seaef st was 3 feet \ova .

Jeam knided & Soavd o Himeg ag (ona” 0§ Kits .

Lovisa’s Coavf wag Giathes huvter Yugn Jean's.
How loms) were Jean &nd LOWitA’S Scavves combined 2

Lowisa

awd Lov({a’s §carves

2. Create your own problem using the diagram below and solve for the unknown.

4 pounds 1= W ?oumlg.r 18 ?.mdsa q Pwnk 4ounces

Carig Ik g 7 7% 2% poumds 1% punces

Cavis, Jownny, avd (laudia
wegW 29 pounds 1% sunces avogethey .

Joneny | %s | Wlbs | Ylus | %k > 2

Clavdio | Y \ys | % Vs

e

J
30 ounces = | pound Yovmces

Cavis weighs % povnde

Jowwny Werahs four Himes as wuch as Garic.

Cland(a wewhS 35 sunces more than Wald of Jewnany s weigwt
How wwel do Hhaey weigh atoyertec?
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A STORY OF UNITS

Problem Set

Lesson 5

Please note that the Problem Set is completed as part of the second half of the Concept Development for this

lesson.

Student Debrief (10 minutes)

Lesson Objective: Share and critique peer strategies.

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.

=  What did your partner do well in solving Problem
1? Problem 2?

=  Did you and your partner use different strategies
to solve Problem 1? If so, how were they
different?

Name

Jack

Date

1. a. Label the rest of the tape diagram below. Solve for the unknown.

3 feet

GFt-5mn= 56 T

red

N
o 1%n

blue

36

> 7}5

white P S5 Tint bFt = 118 T
R S ————

5f+ Tim Sinches

Y e blue and whike ribbons are (| feet
7inches long -

b. Write a problem of your own that could be solved using the diagram above. .
Thered ribbon is 3 feet lmﬂ.'ﬂu blue ribbon is fwice as long asthe red ribbin.
The white ribben is 5 inches” shorker Hhan the blue ribbon. How long ave both
Hhe blue and whitt vibbons together 7

2. Create a problem of your own using the diagram below, and solve for the unknown.

Hlade

4 pounds

Hib x 7 =281

fuddy w ] b ZBErDaBbHa

fuby

Eh)

§

Ib Moz
Mbsdﬁu, my Joss weigh 291 14or.

30 ounces

| have 3 clogs. Blade weighs Y pounds. Buddy weighs for times as
Muh as Blade weigns. Qulml weighs 30 ounces more Hhan Hwice
that of Blades weight- Miaether huns wiack do way dogs weigh?

=  How might you improve your work in solving and creating a word problem for Problem 2?

=  What do we learn by analyzing different strategies for solving a problem?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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A STORY OF UNITS Lesson 5 Sprint

A Number Correct:
Convert Length Units
1. 1km = m 23. 6 km = m
2. 2km = m 24, 5m= cm
3. 3 km = m 25. 7m= cm
4. 7 km = m 26. 4m= cm
5. 5km = m 27. 8m= cm
6. Im= cm 28. 4yd= ft
7. 2m-= cm 29. 8yd= ft
8. 3m= cm 30. 6yd= ft
9 9m = cm 31. 9yd= ft
10. 6m= cm 32. 5ft= in
11. lyd= ft 33. 6ft= in
12. 2yd= ft 34, 1,000 m = km
13. 3yd= ft 35. 8,000 m = km
14, 10yd = ft 36. 100 cm = m
15. S5yd= ft 37. 600 cm = m
16. 1ft= in 38. 3ft= yd
17. 2ft= in 39. 24 ft = yd
18. 3ft= in 40. 12in= ft
19. 10 ft = in 41. 72in= ft
20. 4 ft= in 42. 8ft= in
21. 9 km = m 43. 84 in= ft
22. 4 km = m 44, 9ft= in
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A STORY OF UNITS

B

Convert Length Units

Lesson 5 Sprint

Number Correct:

Improvement:

1. Im-= cm 23. 6m= cm
2. 2m= cm 24. 5 km = m
3. 3m= cm 25. 7 km = m
4, 7m= cm 26. 4 km = m
5. 5m= cm 27. 8 km = m
6. 1km-= m 28. 6vyd= ft
7. 2 km = m 29. 9yd= ft
8. 3km= m 30. 4yd= ft
9. 9 km = m 31. 8yd= ft
10. 6 km = m 32. 5ft= in
11. lyd= ft 33. 6ft= in
12. 2yd= ft 34. 100 cm = m
13. 3yd= ft 35. 800 cm = m
14. S5yd= ft 36. 1,000 m = km
15. 10yd = ft 37. 6,000 m = km
16. 1ft= in 38. 3ft= yd
17. 2ft= in 39. 27 ft= yd
18. 3ft= in 40. 12in= ft
19. 10 ft = in 41. 84 in= ft
20. 4 ft= in 42. 9ft= in
21. 9m = cm 43. 72in= ft
22. 4m= cm 44, 8ft= in
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A STORY OF UNITS Lesson 5 Problem Set | L/

Name Date

1. a. Label the rest of the tape diagram below. Solve for the unknown.

3 feet
A

v

5 inches

b. Write a problem of your own that could be solved using the diagram above.

2. Create a problem of your own using the diagram below, and solve for the unknown.

4 pounds

30 ounces
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A STORY OF UNITS Lesson 5 Exit Ticket

Name Date

Caitlin ran 1,680 feet on Monday and 2,340 feet on Tuesday. How many yards did she run in those two days?
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A STORY OF UNITS Lesson 5 Homework

Name Date

Draw a tape diagram to solve the following problems.

1. Timmy drank 2 quarts of water yesterday. He drank twice as much water today as he drank yesterday.
How many cups of water did Timmy drink in the two days?

2. Lisa recorded a 2-hour television show. When she watched it, she skipped the commercials. It took her
84 minutes to watch the show. How many minutes did she save by skipping the commercials?

3. Jason bought 2 pounds of cashews. Sarah ate 9 ounces. David ate 2 ounces more than Sarah. How many
ounces were left in Jason’s bag of cashews?
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A STORY OF UNITS Lesson 5 Homework

4. a. Label the rest of the tape diagram below. Solve for the unknown.

5 feet
A

v

10 in.

b. Write a problem of your own that could be solved using the diagram above.

5. Create a problem of your own using the diagram below, and solve for the unknown.

3 pounds

8 ounces

Eu REKA Lesson 5: Share and critique peer strategies.
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A STORY OF UNITS

Lesson 5 Template

Classmate:

Problem
Number:

Strategies my
classmate used:

Things my
classmate did
well:

Suggestions for
improvement:

Changes | would
make to my work
based on my
classmate’s work:

Classmate:

Problem
Number:

Strategies my
classmate used:

Things my
classmate did
well:

Suggestions for
improvement:

Changes | would
make to my work
based on my
classmate’s work:

peer share and critique form

EUREKA
MATH

Lesson 5: Share and critique peer strategies.
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Mathematics Curriculum

GRADE

GRADE 4 e MODULE 7

Topic B
Problem Solving with Measurement

4.0A.2,4.0A.3,4.MD.1,4.MD.2, 4.NBT.5, 4.NBT.6

Focus Standards: 4.0A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by
using drawings and equations with a symbol for the unknown number to represent the
problem, distinguishing multiplicative comparison from additive comparison. (See
CCSS-M Glossary, Table 2.)

4.0A3 Solve multi-step word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. Represent these problems using equations with a letter standing for the
unknown quantity. Assess the reasonableness of answers using mental computation
and estimation strategies including rounding.

4.MD.1 Know relative sizes of measurement units within one system of units including km, m,
cm; kg, g; Ib, oz.; |, ml; hr, min, sec. Within a single system of measurement, express
measurements in a larger unit in terms of a smaller unit. Record measurement
equivalents in a two-column table. For example, know that 1 ft is 12 times as long as 1
in. Express the length of a 4 ft snake as 48 in. Generate a conversion table for feet and
inches listing the number pairs (1, 12), (2, 24), (3, 36), ...

4.MD.2 Use the four operations to solve word problems involving distances, intervals of time,
liquid volumes, masses of objects, and money, including problems involving simple
fractions or decimals, and problems that require expressing measurements given in a
larger unit in terms of a smaller unit. Represent measurement quantities using
diagrams such as number line diagrams that feature a measurement scale.

Instructional Days: 6
Coherence -Links from: G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M2 Place Value and Problem Solving with Units of Measure
-Links to: G5-M1 Place Value and Decimal Fractions
G5-M2 Multi-Digit Whole Number and Decimal Fraction Operations

Each lesson in Topic B builds upon the conversion work from Topic A to add and subtract mixed units of
capacity, length, weight, and time. Unlike the mixed unit work in Module 2, now students work with the two
systems of measurement, customary and metric, as well as being presented with fractional amounts of

3 3 . . .
measurement, for example, szeet or 45 pounds. As students add like units, they make comparisons to

adding like fractional units, further establishing the importance of deeply understanding the unit. Just as 2
fourths + 3 fourths = 5 fourths, so does 2 quarts + 3 quarts = 5 quarts. 5 fourths can be decomposed into
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Topic B

A STORY OF UNITS

1 one 1 fourth; therefore; 5 quarts can be decomposed into 1 gallon 1 quart. Students realize that this also
. . 3 4 3 . . .
applies to subtraction: Justas 1 -3 must be renamed to 2250 the units are alike, the units of

measurement must be renamed to make like units (1 quart — 3 cups =4 cups — 3 cups). Students go on to add
and subtract mixed units of measurements, finding multiple solution strategies, similar to the mixed number

work in fractions.

[ can rename ¢ cbua.r"S
so lhaue enovgh cups b subtmct!

g B Lo — bg 3 = Tgb 5c ~ bogde = lot Ze

/\
7"(){' Ye

te ot |
(oq}' 53¢ — 7%+ s e Q%Jf le = le+lgle= gt Zc

Trere are viot enough cups inthe bofal

| can make this Skbim}x:;chw 8%" lc. —(.0%']' 36 =%$+ZC—7‘E} a l%'l' Z-C

casier. Leks add Loupto o
"’ #le

In Lessons 69, each lesson focuses on a specific type of measurement: capacity, length, weight, or time.
Students go on to practice addition and subtraction of mixed units of measurements to solve multi-step word

problems in Lessons 10 and 11.
Judy spent 1 hour and 15 minutes less than Sandy exercising last week. Sandy spent 50
minutes less than Mary, who spent 3 hours at the gym. How long did Judy exercise?

M [: 3/lr\r" BOmin = 2 b 10 wia
S ‘ A"”‘-: 2hr LOmin

Pl 2 e l0 he \Smin= 55
oo r 1D win = r wmin = win
B I : A
el T o lh.r [Omin
B hlinin 56 min exercising lask week.

Judy spent
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A STORY OF UNITS

Topic B

A Teaching Sequence Toward Mastery of Problem Solving with Measurement

Objective 1:

Objective 2:

Objective 3:

Objective 4:

Objective 5:

Solve problems involving mixed units of capacity.
(Lesson 6)

Solve problems involving mixed units of length.
(Lesson 7)

Solve problems involving mixed units of weight.
(Lesson 8)

Solve problems involving mixed units of time.
(Lesson 9)

Solve multi-step measurement word problems.
(Lessons 10-11)
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A STORY OF UNITS Lesson 6 |/

Lesson 6

Objective: Solve problems involving mixed units of capacity.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (36 minutes)
B Student Debrief (12 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Add Mixed Numbers 4.NF.3c (4 minutes)
= Convert Capacity Units 4.MD.2 (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and Practice
Sets are provided in Lesson 2.

Add Mixed Numbers (4 minutes)

Materials: (S) Personal white board NOTES ON

MULTIPLE MEANS
Note: This fluency activity anticipates today’s lesson by adding OF ACTION AND
fractional units directly relevant to the measurement units EXPRESSION:
within the lesson: %, %, and %. Direct students to respond Fluency drills are fun, fast-paced math

games, but English language learners

chorally or with a written response.
may struggle to keep up. Some

T: 3 fourths + 2 fourths is how many fourths? students may not understand how to

S: 5 fourths. respond to, “Express 5 fourths as ones
and fourths.” Provide an example,

T: Express 5 fourths as ones and fourths. coupling language with isual aids or

S: 1 and 1 fourth. gestures, check for understanding, and,

T: 3 fourths + 3 fourths is how many fourths? 'f U G N OUSAT Es
first language.

S: 6 fourths.
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. . . . 1 4
Continue with the following possible sequence: Sty

A STORY OF UNITS

T:
S:

Express 6 fourths as ones and fourths.
1 and 2 fourths.

0| w
+
o<l RN
| Ul
+
(o< o))
-
o<l IR

Convert Capacity Units (4 minutes)

Note: This fluency activity reviews Lesson 2 and anticipates work with capacity units.

©w

v dJd0 40 40 49 oA

Express each number of gallons and quarts as quarts.
1 gallon.

4 quarts.

1 gallon 1 quart.

5 quarts.

1 gallon 3 quarts.

7 quarts.

2 gallons.

8 quarts.

Express each number of quarts as gallons and quarts if possible.

4 quartsis ...?
1 gallon.
8 quarts is ...?
2 gallons.

Repeat the process with quarts and pints and then gallons and pints.

Concept Development (36 minutes)

Materials: (S) Personal white board

Problem 1: Add mixed units of capacity.

Eu REKA Lesson 6: Solve problems involving mixed units of capacity.

T

LA I A

2 cats+3 catsis...?

5 cats.

2 fourths + 3 fourths is ...?

5 fourths.

Express 5 fourths as a mixed number.
1 and 1 fourth.

2 quarts + 3 quarts is ...?

5 quarts.

Express 5 quarts as gallons and quarts.
1 gallon 1 quart.
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A STORY OF UNITS

Solution A

+2¢5+ +1

S:  Solution A makes 1 gallon first by adding on 2 quarts.
- Solution B adds the quarts together and then takes
out 1 gallon from 5 quarts. = Solution A completes a

MP.7

gallon just like if we were adding % and % and made
one by adding %. - Solution B is like adding % and %,
getting %, and then taking out % to getoneand 1
fourth.

T: Yes, we can either complete a gallon first and then add
on the remaining quarts or add to get 5 quarts and
— then rename to make 1 gallon and 1 quart.

Allow students to choose a method to solve and express the
following sums with mixed units:

= 3 quarts + 3 quarts
= 2cups+3cups
= 3 pints + 4 pints

T: Here are two different ways of adding 5 gallons
2 quarts + 3 quarts. Analyze them with a partner.

Solution C
+2qF +lgf

Lesson 6

T: Here are two different ways of adding 2 quarts and 3 quarts. Analyze them with your partner.

Solw{'ion B

dgt ¢

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Today’s lesson of partner work and
discussion fosters collaboration and
communication that is valuable to
students working below grade level
because it may increase opportunities
for one-on-one support and sustained
engagement. Some learners may
benefit from clear guidance in working
effectively with others. Successful
engagement comes by providing clear
roles and responsibilities for partners

or rubrics and norms that communicate

partner work expectations.

Soluton D

b $ = [5 :(Dajl%‘f'
i) 2} — gl — bl 1gf B 24+ 3¢f = O 2 13

| gal [‘6+

S:  Solution C makes 1 gallon first by counting up 2 quarts to get 6 gallons and then adding on the extra
quart. = Solution D adds the quarts together to get 5 gallons 5 quarts and then takes out one gallon
from 5 quarts. = It’s like adding mixed numbers—we add the like units.

Allow students to choose a method to solve and express the following sums with mixed units:

= 3 gallons 1 quart + 3 quarts
= 17 quarts 3 cups + 3 cups
= 4 gallons 7 pints + 7 pints

Eu REKA Lesson 6: Solve problems involving mixed units of capacity.
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A STORY OF UNITS Lesson 6

T: Here are two different ways of adding 5 gallons 2 quarts + 4 gallons 3 quarts. Analyze them with a
partner.

& olution B Solution T

+"hy.l 1_1%{, rl%+ 530'\ 2%{» + L\Sa\ 5%‘[’ = ‘134[ ?\cb‘l' = ngo.l l%{'

S 2qF — 1aal 2ef — 10— 10al 4 o i

S:  Solution E adds on the gallons first to get 9 gallons, then adds 2 quarts to make another gallon, and
finally adds the one left over quart. = Solution F adds gallons first to get 9 gallons and then makes
the next gallon to get 10 gallons 1 quart. = It’s just like adding mixed numbers! Add the ones and
then add the smaller units. = This time, Solution F just added like units to get 9 gallons 5 quarts and
then took out the gallon from the 5 quarts.

Allow students to choose a method to solve and express the following sums with mixed units:

= 3 gallons 1 quart + 6 gallons 3 quarts
= 17 quarts 3 cups + 2 quarts 3 cups
= 4 gallons 7 pints + 10 gallons 7 pints

Problem 2: Subtract mixed units of capacity.

T: 4cats—3catsis..?

S: 1cat.

T: 4 fourths -3 fourthsis ...?

S:  1fourth.

T (Writel — %.) 1 minus 3 fourths is ...?
S: 1fourth.

T: (Directly below, write 8 —%.) 8 —% is...?
s 74

T: Here are two different subtraction problems. Solve them with your partner, and then compare how
they are similar to each other and to the problems you just solved with the fourths.

Problem | Heliee 2o
(qﬂ--3c. 8 & - 3¢
7%
Tqt ‘te

S:  1quart—3cups=1cup. 8quarts—3 cups =7 quarts 1 cup. = You have to change 1 quart for
4 cups so you can subtract the cups. = It’s like subtracting a fraction from a whole number, too.
Actually, cups are like fourths in this problem! It takes 4 cups to make a quart just like it takes
4 fourths to make 1. So, you can change 1 quart to 4 cups just like you change 1 to 4 fourths.
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A STORY OF UNITS Lesson 6

Have students solve the following:
= 1gallon—1 pint
= 8gallons—1 pint
= 1 quart—2cups
= 6 quarts—2cups

T: Here are two more subtraction problems. Solve them with your partner, and then compare them.
How are they different? How are they the same?

Problem 3 Problem 4

Sqt le - 3e Bgtle - bgt3e
'711' 5c 71+ 5e

S:  Problem 3 is a little trickier than Problem 2 because there is an extra cup. So, when you take 4 cups
out of 8 quarts and 1 cup, you get 7 quarts and 5 cups because 4 cups + 1 cup is 5 cups. Now, you
can subtract 3 cups. = In Problem 4, you have to subtract quarts, too, so just subtract like units.

7 quarts — 6 quarts is 1 quart. 5 cups—3 cups is 2 cups. The answer is 1 quart 2 cups.

Have students solve the following:

=  9gallons 2 quarts — 4 quarts

= 12 quarts 1 cup —5 quarts 2 cups

= 6 gallons 3 pints — 2 gallons 7 pints
Note: Depending on how students are doing with the addition and subtraction of mixed capacity units,
introduce compensation and counting up as exemplified below in the context of solving 8 quarts 1 cup—6

quarts 3 cups. Solution A simply adds a cup to both the subtrahend and minuend (compensation). Solution B
shows counting up from the subtrahend to the minuend.

S}-M‘HM f S.lﬁuin 'E
G4t le - bgr3e s 84f2c - Tof bab3e 210 748 Wlgui

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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A STORY OF UNITS

Student Debrief (12 minutes)

Lesson Objective: Solve problems involving mixed units of
capacity.

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 pattern did you notice between Problems
2(a) and 2(b)?

=  When adding mixed units, we used two different
strategies: adding like units and counting up with

the arrow way. Was one strategy more effective?
Did you prefer one strategy to another? Why?

= Explain to your partner how you solved Problem
4(a). Which strategy did you use for each of the
ingredients?

=  What was similar about working with gallons and
quarts and quarts and cups?

=  How is adding 5 % + 7% like solving 5 gallons
3 quarts + 7 gallons 3 quarts?

=  How is subtracting 5%— 2% like solving 5 gallons
1 pint — 2 gallons 7 pints?

= Compare using compensation to solve 81 — 29 or
8&— Zzto using compensation to solve 8 gallons
1 quart — 2 gallons 3 quarts.

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

4e7

effectively for future lessons. The questions may be read aloud to the students.

Lesson 6:
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Name jMK e Date -
1. Determine the following sums and differences. Show your work.
a 3qteiqt=__\ gal b 2gallqt+3qt=__3 gal
Y ‘{f} 2\ ja\
tqt= Lgal
¢ 1gal-1qt=_ 3 aqt d sgal-1qt=__ %t gal_ > aqt
N /N
g Yoa %t
e. 2c+2c= l qt f. 1qtlpt+3pt= 3 qt
AR v
et Lo+ borz 224
e 2a-3me_ L s hosamsee_t a1
v N
Yor 't 4
2. Find the following sums and differences. Show your work.
a 6gal 3qt+3qt= al_2 q b. 10gal3qt+3gal 3aq=1" gal_ 2 qt
>~ 1390l b gt
bl gl 2
bat=lgal 7t /\6
\ 54\\ l‘g‘
c. 9gallpt-2pt= 8 gal. —I pt d. 7gallpt—2gal 7pt= ‘+ gal 2 pt
&qel Apt bgal Apr
e le!ZC*‘IC: I-I qt. 2z c f. 6galSpt+3gal3pt= ID gal ) pt
1
¥ Bpte gl
3. The capacity of a pitcher is 3 quarts. Right now, it contains 1 quart 3 cups of liquid. How much more
liquid can the pitcher hold?
3?‘ 3¢ - lgf 3c= ll@‘lc The pifcher can
347 pold Ugoart Leup
e % O
gf 3 b1 more l;guu:{.
4. Dorothy follows the recipe in the table to make her grandma’s cherry lemonade.
a. How much lemonade does the recipe make?
2 Cherry Lemonade
R e Ingredient Amount
Z2 A Lemon juice 5 pints
w~ ‘-v-’\"\(—J"‘\;-’ 1/1\57" I
50t 2c | ?( "V 34 Sugar syrup 2cups I
2gel Lt
“ T Bt Water 1gallon1quart | (0P%
Wakes 22 pin
The reape % s, Cherry juice 3quarts Lpt
o ’lﬂgllus Bgharts Jemonade.
b. How many more cups of water could Dorothy add to the recipe to make an exact number of gallons
of lemonade?
3 lgf
~ 2 Pt
S |
—
20al 3y /gt= 4 cups
Dan#tj canadd 4 more cups of witer.

Solve problems involving mixed units of capacity.
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A STORY OF UNITS Lesson 6 Problem Set

Name Date

1. Determine the following sums and differences. Show your work.

a. 3qt+lqgt=__  gal b. 2gallqt+3qt=___  gal

c. lgal-1qt=___  qt d. 5gal-1qt= gal gt
e. 2c+2c=___  qt f. 1qtlpt+3pt=__  qt

g. 2qt—-3pt=__ pt h. 5qt—-3c gt C

2. Find the following sums and differences. Show your work.

a. 6gal3qt+3qt= gal qt b. 10gal3qgt+3gal3qt= gal gt

c. 9gallpt—-2pt= gal pt d. 7gallpt—2gal7pt= gal pt

e. 16qt2c+4c= gt c f. 6gal5pt+3gal3pt= gal pt
Eu REKA Lesson 6: Solve problems involving mixed units of capacity. 88
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A STORY OF UNITS Lesson 6 Problem Set

3. The capacity of a pitcher is 3 quarts. Right now, it contains 1 quart 3 cups of liquid. How much more
liquid can the pitcher hold?

4. Dorothy follows the recipe in the table to make her grandma’s cherry lemonade.

i ?
a. How much lemonade does the recipe maker: Cherry Lemonade
Ingredient Amount
Lemon Juice 5 pints
Sugar Syrup 2 cups
Water 1 gallon 1 quart
Cherry Juice 3 quarts

b. How many more cups of water could Dorothy add to the recipe to make an exact number of gallons
of lemonade?
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A STORY OF UNITS Lesson 6 Exit Ticket |/

Name Date

1. Find the following sums and differences. Show your work.

a. 7gal2qt+3gal3qt= gal qt

b. 9gallqt—5gal3qt= gal gt

2. Jason poured 1 gallon 1 quart of water into an empty 2-gallon bucket. How much more water can be
added to reach the bucket’s 2-gallon capacity?
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A STORY OF UNITS Lesson 6 Homework

Name Date

1. Determine the following sums and differences. Show your work.

a. 5qt+3qgt=_ gal b. 1gal2qt+2qt=__ gal

c. lgal-3qt=__  qt d. 3gal-2qt= gal qt
e. 1lc+3c=___  qt f. 2qt3c+5c=__ qt

g. 1lqgt—1pt=__  pt h. 6qt—5pt= gt pt

2. Find the following sums and differences. Show your work.

a. 4gal2qt+3qt= gal qt b. 12gal2qt+5gal3qt= gal gt

c. 7gal2pt-3pt= gal pt d. 1lgal3pt—4gal6pt= gal pt

e. 12qt5c+6¢c= gt c f. 8gal6pt+5galdpt= gal pt
Eu REKA Lesson 6: Solve problems involving mixed units of capacity. 91
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A STORY OF UNITS Lesson 6 Homework

3. The capacity of a bucket is 5 gallons. Right now, it contains 3 gallons 2 quarts of liquid. How much more
liquid can the bucket hold?

4. Grace and Joyce follow the recipe in the table to make a homemade bubble solution.

a. How much solution does the recipe make? Homemade Bubble Solution
Ingredient Amount
Water 2 gallons 3 pints
Dish Soap 2 quarts 1 cup
Corn Syrup 2 cups

b. How many more cups of solution would they need to fill a 4-gallon container?

Eu REKA Lesson 6: Solve problems involving mixed units of capacity. 92
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A STORY OF UNITS Lesson 7

Lesson 7

Objective: Solve problems involving mixed units of length.

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)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Add Mixed Numbers 4.NF.3c (4 minutes)
= Convert Length Units 4.MD.2 (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and Practice
Sets are provided in Lesson 2.

Add Mixed Numbers (4 minutes)

Materials: (S) Personal white board NOTES ON
MULTIPLE MEANS
Note: This fluency activity reviews Module 5’s fraction work OF ACTION AND
and anticipates today’s lesson of adding mixed measurement EXPRESSION:
units. Use choral or written responses as necessary. Enhance the learning experience by

scaffolding the Add Mixed Numbers

T: 3 thirds + 5 thirds is how many thirds? )
and Convert Length Units fluency
S: 8 thirds. activities for students working below
T: Express 8 thirds as ones and thirds. grade level. Present a visual, such as a
. written form, or a model, such as a
5t 2onesand 2 thirds. number bond, along with the
T: 4 thirds + 9 thirds is how many thirds? questioning strategy. For example,
S: 13 thirds. “Express 8 thirds as ones and thirds.”
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A STORY OF UNITS Lesson 7

T: Express 13 thirds as ones and thirds.

S: 4 onesand 1 third.

. . . . 7 8 5 9 14 3 9 9
Continue with the following possible sequence: — + —, — + —, — + —, — + —.
12 12’ 12 12’ 12 12’ 12 12

Convert Length Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 1 and anticipates today’s work with length units. Use choral or
written responses during the activity.

T: Express each number of yards and feet as feet.
T: 1vyard.

S: 3 feet.

T: 1yard 2 feet.

S: 5 feet.

T: 4yards 1 foot.

S: 13 feet.

T: 3yards 2 feet.

S: 11 feet.

T: Express each number of feet as yards.
T. 3feetis..?

S:  1lyard.

T. 6feetis..?

S:  2vyards.

T. 9feetis..?

S:  3vyards.

Repeat the process with feet and inches.

Application Problem (6 minutes) 03 P lgol 24 + 3gf + lopl 3¢

= |
L] 3¢ ’ = %{ Habzlaal
Samantha is making punch for a class picnic. There gt Hgf | ‘b‘~ 30
are 26 students in her class. Samantha uses 1 gallon W 1 gal 34t P=Yaal gu= e
- N "fgahb"{c
2 quarts of orange juice, 3 quarts of lemonade, and
2o x2:52

1 gallon 3 quarts of sparkling water. How much
punch did Samantha make? Will there be enough for
each student to have two 1-cup servings of punch?

Samantha made (4 cups of Pmnch. She needs 92cunps
S0 every student gets 2 cups, sothere 15 enough punch.

Note: This Application Problem links students’ prior work with mixed units to today’s work. Students review
the skills of working with mixed units of capacity as a lead-in to today’s Concept Development, where they
work with mixed units of length.

Eu REKA Lesson 7: Solve problems involving mixed units of capacity. 94
MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS Lesson 7

Concept Development (32 minutes)

Materials: (S) Personal white board

Problem 1: Add mixed units of length.

NOTES ON
MULTIPLE MEANS
OF ACTION AND

— T: 8 months plus 7 months is how many months?
S: 15 months.

T: Express 15 months as years and months. EXPRESSION:
S:  1vyear 3 months. , .

Today’s lesson of partner analysis may
T: 8 tWeIfthS p|US 7 tWelfthS |S hOW many tWE|fthS7 be a welcome experience of autonomy
S: 15 twelfths. and critical thinking for students

king ab de level. Student

T: Express 15 twelfths as ones and twelfths. gt Sy SELIENS

working below grade level may benefit
S:  1oneand 3 twelfths. from more support through scaffolded
T: 8inches + 7 inches is how many inches? questioning, visual models, and explicit

. . instruction in adding and subtracting
St 15inches. mixed units of measure.
T: Express 15 inches as feet and inches.
S: 1 foot 3 inches.
T: Here are two different ways of adding 8 inches and 7
m inches. Analyze them with your partner.
Solutson A Sollion B
9_ -(-"l'-\ﬂ |£ +32 [g_‘. 8 Tin = l5‘ - I
n —35 I8 = 31n tn + (in = tn = |€4 224
N\
12in 3in

S:  Solution A makes 1 foot first by adding on 4 of the 7 inches and then adding on the other 3 inches.
-> Solution B adds the inches together to get 15 inches and then breaks the total into a foot and
3 inches. = Solution A is like adding 8 twelfths and 7 twelfths. You make one and then add on the
extra 3 twelfths, the leftovers. = Solution B is like when we found the total number of months and
then the number of years and extra months.

T: Yes, we can either complete a foot and add on, or we can add all of the inches first and then break
L the total into feet and inches.

Allow students to choose a method to solve and express the following sums with mixed units of feet and
inches or yards and feet:

= 1linches +9inches

= 4feet+4feet
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A STORY OF UNITS Lesson 7

T:

Allow students to choose a method to solve and express the
following sums with mixed units:

T:

Here are two different ways of adding 9 feet 8 inches + 7 inches. Analyze them with a partner. How
are these problems like those we just solved?

goztd%r\ fi Solu:k“en R
gexga 1Y 100830 10043 U G1a 4710 = I8 15t = 1084 30
VAN
14+ 2ia

Solution A breaks apart 7 inches as 4 inches and

3 inches and adds 4 inches first to make a foot.

-> Solution B adds like units. Since there is only 1 NOTES ON

addend with feet as a unit, the solution combines the MULTIPLE MEANS
inches to get 15 inches, decomposes 15 inches, and OF REPRESENTATION:
then adds a foot to the 9 feet. If needed, allow English language

learners to express their analysis in
their native language. Provide
sentence frames or starters to guide

4 feet 9 inches + 10 inches partner discussion, for example,

6 yards 2 feet + 5 feet “Adding feet and inches is like adding
cups, quarts, and gallons because ...?”

Here are two different ways of adding 9 feet 8 inches o

+ 6 feet 7 inches. Analyze them with a partner. “Adding mixed units is like adding

mixed numbers because ...?”

So‘u‘)‘”" ) S’ [u:\»‘“\ B
90 8o ¥, 1580 6 T3 11 43,0 Uk B0 o LT = 158 15in 2 1L 2o

]-e:(- 3in

Both addends are mixed numbers, so Solution B just adds the like units right way. That seems easy
to me. = In Solution A, we add each unit one at a time. First, we add feet to the first addend. Then,
we add inches. The solution doesn’t write out the breaking down of 7 inches as 4 inches and

3 inches. It's fair because we can do that with mental math now instead of writing everything out.
- Adding mixed units is like adding two mixed numbers: Add the feet with the feet like we added
the ones with the ones, and add the inches with the inches like we added the twelfths with the
twelfths.
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A STORY OF UNITS Lesson 7

Solve for 3 yards 2 feet + 2 yards 2 feet. Work with a partner. Try to solve it using a different
solution method if you finish early.

Sdluken Soludhien ©
O dolution ©
B N+ 26‘51&:*— 3y 1@-\-26& A =56c\js\' ﬂGudA\@r

N o o
5&&1@%& 56&19\-*1—5 6531*—\‘1 66‘&'&\' hﬂ& o

We used the arrow way. First, we added the yards. Second, we broke apart the 2 feet to complete
one more yard. Finally, we added the 1 foot that was left. Our answer is 6 yards 1 foot.

We added like units. Then, we broke 4 feet into 3 feet and 1 foot since 3 feet makes 1 more yard.
Our answer is 6 yards 1 foot.

Allow students to choose a method to solve and express the following sums with mixed units:
4 feet 6 inches + 3 feet 11 inches and 6 yards 1 foot + 3 yards 2 feet.

Problem 2: Subtract mixed units of length.

T:

e dJv 492 4@

1 2 is...?
12

3 twelfths.
9 .

7——is..?
12

6 and 3 twelfths.

1 year — 9 months is how many months?

3 months.

7 years — 9 months is how many years and months?
6 years 3 months.

(Write 1 foot — 9 inches and 7 feet — 9 inches.) Here are two different subtraction problems. Solve
them with your partner, and compare how they are similar to each other and to the problems you
just solved.

;" * - t O = Qct ’5\‘i
.C 5

& in

Feet and inches are like years and months. 1 year = 12 months just like 1 foot = 12 inches. We have
to convert to inches to solve. In the first problem, there is only one foot. We convert it to inches. In
the second problem, there are seven feet. We only need to convert one of the feet before
subtracting.
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A STORY OF UNITS Lesson 7

T: (Write 7 feet 4 inches — 9 inches and 7 feet 4 inches — 5 feet 9 inches.) Solve with your partner by
decomposing 1 foot into inches. How are these problems similar?

Peoblem 3 ot Yroblem 4
e = Ay = b A

7?’3‘“ " i 70 Win = 58 Qo =\ B Tin
.- ~

e \oin G({\' AN

S:  Both problems decompose a foot into 12 inches so that we are able to subtract inches. = The
difference is that in the second problem you have both feet and inches being subtracted. = You
decompose 1 foot and then subtract feet from feet and inches from inches. = It’s like when we

subtract 7 — — 5—.
12 T 12
Now, try 7 yards 1 foot — 2 yards 2 feet.

S:  We had to decompose 1 yard into 3 feet. That gave us 6 yards and 4 feet, and then we were able to
subtract. 6 yards — 2 yards = 4 yards, and 4 feet — 2 feet = 2 feet. The difference is 4 yards 2 feet.

g8 | BF - Agd 2 A= A T
S
thh 4

Have students solve 9 feet 2 inches — 4 feet 7 inches and 10 yards 1 foot — 7 yards 2 feet.

Depending on student progress with the addition and subtraction of mixed length units, possibly introduce
compensation and counting up strategies as exemplified below in the context of solving 7 feet 4 inches — 5
feet 9 inches. Solution A shows simplification of the problem by adding 3 inches to both subtrahend and
minuend. Solution B demonstrates counting up from the part being subtracted to the total.

Solutton R Soldion B

T dn =56 % =7 Tin- 66y SR Ge 25 op B0 0

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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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Solve problems involving mixed units of
length.

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.

=  How does Problem 2(a) relate to Problem 2(b)?

= Problems 3, 4, and 5 all seem to be very different
problems. Explain how Problem 3 relates to
Problem 5(a) and Problem 4 to Problem 5(b).

= Discuss with your partner how the strategies used
today compare to the strategies used yesterday.

= Explain which strategy you like using best and
why.
=  How is solving 7 feet 4 inches — 5 feet 9 inches

- . 4 9
similar to solving 7— —5—=7?
12 12

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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Lesson 7

Name  JACK = ea 17— .

1. Determine the following sums and differences. Show your work.

a tfte2ft=_)  yd b 3ydifs2ft=_ 't ya
N N/
34+ 346
¢ 1yd-1ft=_2 f d. /ay\d-lmiydLn
)
34 Tyd 36
e 3insoin=__# f 6in+oim=_\ f_3 in
v Y
\2in 151in
g ift-gin=_% i . sf-ains o b i
)
Jin A (2in

Find the following sums and differences. Show your work.

a syd2fts2ft=_ lp yd | b 7ydbidNayd2f=10 yva_ | g
v
Yo £+

2N
Iyd £+ YA
¢ aydift-2ft=_ 3 yi_ 2 & 4 bydift-2yd2ft=__ 3> yd 2

~

A
39 b Syd e
e shemwimiﬁ | i f. 4ftdin+3 _&h 3 in
N A
13/3 3inin_g
14+ lin

g 34ftain-8in=_33 f_ & in h. 7ftlin-5ft10in= #_2 _in
A A
24 lbin LG 13in

Matthew is 6 feet 2 inches tall. His little cousin Emma is 3 feet 6 inches tall. How much taller is Matthew

LEF 200 - 34 bin = 24 8in
M . A Madthew 15 2 Lt € incues mller
Lo M
E g‘_‘,_, Aan Bwwa.
b bin 2
In gym class, Jared climbed 10 feet 4 inches up a rope. Then, he continued to climb up another 3 feet 9
inches. How high did Jared climb?
4

w

than Emma? s 5

&

+16a

4 3 .
345400 S (348 Ao > (b —> W Lin
Javed cimbed 't £eet | s Wgh.
D4 in 36+ qia

Aquadrilateral has a perimeter of 18 feet 2 inches. The sum of three of the sides is 12 feet 4 inches.
a. Whatis the length of the fourth side?

1§ 4 2.0 +§i. & EZAN
- b in o 16 28 1602 ey 2in
€in £G4 + 20n =5 £4 DA
V2be i 4 The leugin of the fpurtl Sude i€ Sfeck Dtackes

b. An equilateral triangle has a side length equal to the fourth side of the quadrilateral. Whatis the
perimeter of the triangle?
2

3 xS4+ 101 = (3x54r) +3x1Din)

S\ 204n
564 10ia z\+/!: bia The PCV'\MN’"‘('
! (angle VS
25+ Hhe Ariang
inches.
216 bin: 17 €et+ b inc
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A STORY OF UNITS Lesson 7 Problem Set | L/

Name Date

1. Determine the following sums and differences. Show your work.

a. 1ft+2ft=__  vyd b. 3yd1ft+2ft=__  vyd

c. lyd-1ft=__  ft d 8yd-1ft= yd ft
e. 3in+9in=__  ft f. 6in+9in= ft in

g. 1ft—-8in=___  in h. 5ft—8in= ft in

2. Find the following sums and differences. Show your work.

a. Syd2ft+2ft= yd ft b. 7yd2ft+2yd2ft= yd ft

c. 4ydlft—-2ft= yd ft d 6ydlft-2yd2ft= yd ft

e. 6ft9in+4in= ft in f. 4ft4din+3ftllin= ft in

g. 34ft4in—-8in= ft in h. 7ft1lin-5ft10in= ft in
EUREKA Lesson 7: Solve problems involving mixed units of capacity. 100
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A STORY OF UNITS Lesson 7 Problem Set | L/

3. Matthew is 6 feet 2 inches tall. His little cousin Emma is 3 feet 6 inches tall. How much taller is Matthew
than Emma?

4. Ingym class, Jared climbed 10 feet 4 inches up a rope. Then, he continued to climb up another 3 feet
9 inches. How high did Jared climb?

5. A quadrilateral has a perimeter of 18 feet 2 inches. The sum of three of the sides is 12 feet 4 inches.

a. What is the length of the fourth side?

b. An equilateral triangle has a side length equal to the fourth side of the quadrilateral. What is the
perimeter of the triangle?
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A STORY OF UNITS Lesson 7 Exit Ticket

Name Date

Determine the following sums and differences. Show your work.

1. 4yd1ift+2ft_ vyd

2. 6yd—-1ft= yd ft

3. 4yd1ft+3yd2ft=_  vyd

4, 8yd1lft-3yd2ft= yd ft
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A STORY OF UNITS Lesson 7 Homework

Name Date

1. Determine the following sums and differences. Show your work.

a. 2yd2ft+1ft=__ vyd b. 2yd-1ft= yd ft
b. 2ft+2ft= yd ft d Syd-1ft= yd ft
e. 7in+5in=__  ft f. 7in+7in= ft in
g. 1ft—-2in=____  in h. 2ft—6in= ft in

2. Find the following sums and differences. Show your work.

a. 4yd2ft+2ft= yd ft b. 6yd2ft+1yd1ft= yd ft

c. S5ydlft-2ft= yd ft d 7yd1ft-5yd2ft= yd ft

e. 7ft8in+5in= ft in f. 6ft5in+5ft9in= ft in

g. 32ft3in—-7in= ft in h. 8ft2in—-3ftllin= ft in
EUREKA Lesson 7: Solve problems involving mixed units of length. 103
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A STORY OF UNITS Lesson 7 Homework

3. Laurie bought 9 feet 5 inches of blue ribbon. She also bought 6 feet 4 inches of green ribbon. How much
ribbon did she buy altogether?

4. The length of the room is 11 feet 6 inches. The width of the room is 2 feet 9 inches shorter than the
length. What is the width of the room?

5. Tim’s bedroom is 12 feet 6 inches wide. The perimeter of the rectangular-shaped bedroom is 50 feet.

a. What is the length of Tim’s bedroom?

b. How much longer is the length of Tim’s room than the width?
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A STORY OF UNITS Lesson 8 [ L/

Lesson 8

Objective: Solve problems involving mixed units of weight.

Suggested Lesson Structure

I Application Problem (6 minutes)

B Fluency Practice (12 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)

Total Time (60 minutes)

Application Problem (6 minutes)

A sign next to the roller coaster says a person must be 54 inches tall to ride. At his last doctor’s appointment,
Hever was 4 feet 4 inches tall. He has grown 3 inches since then.

a. Is Hever tall enough to ride the roller coaster? By how many inches does he make or miss the
minimum height?

Schudron Delubon®
GO Qi = 4P v dins fa2ia) v e =48in s Gins B30 G gr0 2 46 7in = (axman) + 7= 53 1n
5% indhes + Dinches= B indws Hever 15 +all 61\008\ bd Liach. \
Hever 33 3ol encudnto fide he roller Coaster. We 35 Yall
Ql’\oug\ bb \ shdhn.

b. Hever’s father is 6 feet 3 inches tall. How much taller than the minimum height is his father?

R NN AT SIS WERE

-
"_53, Bewees Sodher 21 taches Haler Hoag
2| Fhe miniomum ‘nﬁa\\\'.

Note: This Application Problem links students’ prior work with mixed units to today’s work. Students review
the skills of working with mixed units of length to reinforce today’s Concept Development, where they work
with mixed units of weight.
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A STORY OF UNITS Lesson 8

Fluency Practice (12 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Add Mixed Numbers 4.MD.1 (4 minutes)
= Convert Weight Units 4.MD.1 (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and Practice
Sets are provided in Lesson 2.

Add Mixed Numbers (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 5’s fraction work and anticipates today’s lesson by adding mixed
measurement units since sixteenths relate to pounds and ounces. Complete as a choral or white board
activity.
T: 8sixteenths + 11 sixteenths is how many sixteenths?
19 sixteenths.
Express 19 sixteenths as ones and sixteenths.
1 one and 3 sixteenths.

S
T
S
T: 13 sixteenths + 8 sixteenths is how many sixteenths?
S: 21 sixteenths.

T: Express 21 sixteenths as ones and sixteenths.

S

1 one and 5 sixteenths.

. . . . 14 9 15 15 12 12 13 27
Continue with the following possible sequence: — + —, — + —, — + —, — + —.
16 16’ 16 16’ 16 16’ 16 16

Convert Weight Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 1 and anticipates today’s work with weight units.

Respond on your personal white board. Express each number of pounds and ounces as ounces.
1 pound?

(Write 16 ounces.)

1 pound 3 ounces?

(Write 19 ounces.)

LA I A
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A STORY OF UNITS

1 pound 1 ounce?

(Write 17 ounces.)

2 pounds?

(Write 32 ounces.)

Express each number of ounces as pounds and ounces if possible.
16 ounces is ...?

(Write 1 pound.)

32 ounces is ...?

(Write 2 pounds.)

e A4 49 A

A

Lesson 8

Repeat the process with 2 pounds 1 ounce, 2 pounds 11 ounces, 3 pound 15 ounces, and 3 pounds 6 ounces.

Concept Development (32 minutes)

Materials: (S) Personal white board

Note: The same lesson format may be followed from Lessons
6—7 if students need more guidance. This lesson invites
students to share solution strategies on the assumption that
they are ready to apply what they have learned in the previous
two lessons to weight units.

Problem 1: Add mixed units of weight measure, and share
alternate strategies.

T: (Write41b 11 oz + 15 oz.) Solve the problem. Be
prepared to share your solution strategy with a
partner.

S: I completed a pound by adding 5 ounces and then
added 10 more ounces. 5 pounds 10 ounces.
(Solution A.)

Selibon B

1 ez 7% 5l % 5 1L 10ea

S: ladded a pound and then subtracted an ounce. (Solution B.)

Selubeon B
Hib los + ' SIL sz Z13 51b 10e=

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

If students working below grade level
struggle with presenting strategies to
solve, adjust the format of the lesson,
offering guidance and practice until
students become confident. Adding
like units and decomposing the sum

may be an approachable first strategy.

Challenge students working above
grade level and others who may be
ready to utilize, analyze, and discuss
multiple strategies independently,
within partnerships, or small groups.

S: We can add up or add like units. That gave me 4 pounds 26 ounces, so | took out a pound from 26

ounces to find 5 pounds 10 ounces. (Solution C.)
Sdudion C
4o\ +15oz =4l Zboz = Slb 0oz

S
loa 0oz
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A STORY OF UNITS Lesson 8 [ L/

Invite students to direct questions to their peers to understand their solution strategies.

— T: (Display241b80z+91lb130z.) Findthis sum. Use the
strategy you feel is most efficient.

S: ljust added like units. (Solution A.) NOTES ON
MULTIPLE MEANS
dukson & OF ENGAGEMENT:
=233 2oz = 234\b Doz Empower English language learners to
2ilb3ez +alb oz > 3: \ & collaborate and communicate
6oz Boz effectively to understand and explain

solution strategies with sentence
frames, sentence and question starters,

S: ladded the pounds first and then the ounces. and other scaffolds. Some possible

m (Solution &) question starters are given below:
SDution B = How did you solve?
o ¥\3c2. = Why did you rename/compensate/
24\ oz iq—a- 23\ Bez. — 30 Lloz = 3Ulb bz count up/take from ...?
/ N = Can you explain why ...?
W Doz

S: ladded 10 pounds and then subtracted 3 ounces since
91b 13 ozis 3 0oz away from 10 Ib. (Solution C.)

Hubton €

241b ‘SQ;L*EE} 24\ ‘gcat—%—c&z 2349\ Doz

Invite students to direct questions to their peers to understand their solution strategies.

Problem 2: Subtract units of weight measure when there are not enough smaller units.

T: (Display 61b7 0z—12 0z.) Solve the problem, and then you will have the opportunity to share your
solution strategies with your peers.

Sdutven fr %&i@—% .
et 7oz ~\2ez = Stb oz Glb 7oz 25 Glb 2=, 5o oz
VN
S\b 230% schuiion O
G \b Toz —\xoz = B\p 7oz +Hoz= 5\b Woz

Saluion S :
Glb 7oz -\hoz.= GV \loz - \\b= 5V oz Blb?fz oz
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A STORY OF UNITS

Lesson 8

The ability demonstrated on the previous page, to subtract a number of small units from a mixed number, is

an essential skill. When students are ready, have them practice next with subtraction of a mixed number,
such as 5 pounds 9 ounces — 2 pounds 14 ounces. This problem invites a variety of strategies, such as the

following:

=  Compensation: Students add 2 ounces to both minuend and subtrahend (since 14 ounces is

2 ounces away from 1 pound) to make the problem easier, as in 5 pounds 11 ounces — 3 pounds.

= Take from a pound: Students subtract the 2 pounds first and then subtract 14 ounces from

16 ounces.

=  Rename a pound, and combine it with the ounces: Students rename 5 pounds 9 ounces as 4 pounds

25 ounces and subtract like units.

=  Count up: Students count up 2 ounces to 3 pounds, add 2 pounds to get 5 pounds, and then add the

remaining 9 ounces.

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: Solve problems involving mixed units of weight.

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.

=  What pattern did you notice between Problem
1(e) and Problem 1(f)?

= Explain to your partner how to solve Problem
1(g).

= For Problem 4(b), did you include the weight of
the backpack as you calculated the answer? Does
the weight of the backpack change the answer?
Explain.

Name Ja;k Date
1. Determine the following sums and differences. Show your work.
a 7oz+s0z=_ 1 1 b 1bSoz+itoz=_ 2 b
e
1oz le oz
¢ 1b-130z=_3 o 6 12b-d0z=__w_12 o
ooz~ 1% 02 Wb leoa
e 3bsoz+sor=_H b_2 o t. soboor+olboo=_H0b_Z o
=3l l§<1_ = Xl I}\u
leor Zea lleoz 2oz

g 25b20z-140z=_24 b_Y o h. 125b20z-12b30z=_lIZ b_|5 oz
N
41b 1302 1241 1oz

2. The total weight of Sarah and Amanda’s full backpacks is 27 pounds. Sarah's backpack weighs 15 pounds
9 ounces. How much does Amanda’s backpack weigh?

AT 1 +lb

[::‘/M:l 151b Qe — lllb —> 27lb

151b Aoz A A= Il To

Aranda's backpack weighs
I\ poumis 7 vusces.
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A STORY OF UNITS

= Explain how the work from Lessons 6, 7, and 8
are related.

=  What makes one strategy for adding or
subtracting mixed units more efficient than
another?

=  How is adding and subtracting weight
measurement units like adding and subtracting
mixed numbers? Length units? Capacity units?

= Notice that in the fluency activities we added
sixteenths. Why do you think sixteenths were
chosen as the unit in the fluency activities for this
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.

3. In Emma’s supply box, a pencil weighs 3 ounces. Her scissors weigh 3 ounces more than the pencil, and a
bottle of glue weighs three times as much as the scissors. How much does the bottle of glue weigh in
pounds and ounces?

b x oz =180z
G=1\lb Zoz

e
/.

o |

The bottle of glue weighs [ poond Zounces.
| )

4. Usethei ion in the Jodi's
school supplies to answer the following [T E
questions: LS
a. On Mondays, Jodi packs only her laptop and - E' I

supply case into her backpack. How much “
does her full backpack weigh? Jeatoo Sty cass Binder
3 3b8oz i 21502

S ———e R
s—— |
51 1Zer 2l Wez  1b

(b 2oz +21b Moz § Ib ooz

N\ Laptop. Notebook Backpack (empty)
lbez 0oz 5120z 1oz 2lb 140z
B=Q1b iDez
Jocli’s full backpack weighs 9 pounds [Dovnces on Mondays.

b. On Tuesdays, Jod brings her laptop, supply case, two notebooks, and two textbooks in her backpack.

On Fridays, Jodi only packs her binder and supply case. How much less does Jodi's full backpack
weigh on Friday than it does on Tuesday?

P
S
4

lagtop 2 textbookes Znofehosks 5l oz + T+ 22022 12 l%n
i 51p 2or S Tk 2202 l i o
B Gesal : = Hlb 262
Yinder \———\w/—\—/ 5} \\}\7_«’:.— 2 Sz |, Bez
12l fBea w=\b Dor

odi's Bl backpack weighs 1 pmeds 19 ounces less on Fidays Hhan on Taesdavs.
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A STORY OF UNITS Lesson 8 Problem Set | L/

Name Date

1. Determine the following sums and differences. Show your work.

a. 70z+90z=___Ib b. 1lb50z+110z=_____Ib

c. 1lb-130z=___ oz d 12lb-40z=____ Ib___ oz

e. 3lb90z+90z=___  Ib___ oz f. 30lb90z+91b90z___  Ib__ oz

g. 25Ib2oz-140z=____ _Ib___ oz h. 125lb20z-121b30oz=___ _Ib__ oz

2. The total weight of Sarah and Amanda’s full backpacks is 27 pounds. Sarah’s backpack weighs 15 pounds
9 ounces. How much does Amanda’s backpack weigh?
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A STORY OF UNITS Lesson 8 Problem Set | L/

3. In Emma’s supply box, a pencil weighs 3 ounces. Her scissors weigh 3 ounces more than the pencil, and a
bottle of glue weighs three times as much as the scissors. How much does the bottle of glue weigh in
pounds and ounces?

4. Use the information in the chart about Jodi’s
school supplies to answer the following
questions:

<

a. On Mondays, Jodi packs only her laptop
and supply case into her backpack. How

much does her full backpack weigh? Textbook Supply Case Binder

3lb8oz 1lb 2lb5o0z

Laptop Notebook Backpack (empty)
51b12 oz 11 oz 21b14 0z

b. On Tuesdays, Jodi brings her laptop, supply case, two notebooks, and two textbooks in her backpack.
On Fridays, Jodi only packs her binder and supply case. How much less does Jodi’s full backpack
weigh on Friday than it does on Tuesday?
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A STORY OF UNITS Lesson 8 Exit Ticket

Name Date

Determine the following sums and differences. Show your work.

1. 4lb6o0oz+100z=___ _Ib__ oz
2. 12lbd4oz+3lbldoz=__ b oz
3. 5lb4oz-120z=_____Ib__ oz
4, 20Ib50z-131b70z=___  |b oz

Eu REKA Lesson 8: Solve problems involving mixed units of weight. 113
MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS Lesson 8 Homework

Name Date

1. Determine the following sums and differences. Show your work.

a. 1lloz+50z=___ Ib b. 1lb70z+90z=___  Ib

c. 1lb-110z=___ oz d 121b-80z=___ Ib__ oz

e. 5Ib80z+90z=__ b oz f. 211b8o0z+6Ib90z=__ b oz
g. 23lbloz—-150z=__ b oz h. 81Ib20z-16lbdoz=__ Ib__ oz

2. When David took his dog, Rocky, to the vet in December, Rocky weighed 29 pounds 9 ounces. When he
took Rocky back to the vet in March, Rocky weighed 34 pounds 4 ounces. How much weight did
Rocky gain?

3. Bianca had 6 identical jars of bubble bath. She put them all in a bag that weighed 2 ounces. The total
weight of the bag filled with the six jars was 1 pound 4 ounces. How much did each jar weigh?
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A STORY OF UNITS Lesson 8 Homework [ “1v/

4. Use the information in the chart about
Melissa’s school supplies to answer the
following questions:

<

a. On Wednesdays, Melissa packs only
two notebooks and a binder into her Textbook Supply Case Binder
backpack. How much does her full 31b8oz 11b 21b5 oz
backpack weigh on Wednesdays?

Laptop Notebook Backpack (empty)
5Ilb 12 oz 110z 21b14 0z

b. On Thursdays, Melissa puts her laptop, supply case, two textbooks, and a notebook in her backpack.
How much does her full backpack weigh on Thursdays?

c.  How much more does the backpack weigh with 3 textbooks and a notebook than it does with just
1 textbook and the supply case?
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A STORY OF UNITS Lesson 9 [ L¥/

Lesson 9

Objective: Solve problems involving mixed units of time.

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)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Add Mixed Numbers 4.NF.4 (4 minutes)
= Convert Time Units 4.MD.1 (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and Practice
Sets are provided in Lesson 2.

Add Mixed Numbers (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 5’s fraction work and anticipates today’s lesson of adding mixed
measurement units, specifically twenty-fourths and sixtieths, to prepare for work with the hours in a day, the
seconds in a minute, and the minutes in an hour. Complete as a choral or white board activity.

T: 10 twenty-fourths + 17 twenty-fourths is how many twenty-fourths?
27 twenty-fourths.

Express 27 twenty-fourths as ones and twenty-fourths.

1 one and 3 twenty-fourths.

20 twenty-fourths + 20 twenty-fourths is how many twenty-fourths?
40 twenty-fourths.

S 490 49

Express 40 twenty-fourths as ones and twenty-fourths.

S: 1 oneand 16 twenty-fourths.

50 20 15 45 30 45 45 45

Continue using the following possible sequence: —+—,—+—,—+—,—+—.
60 60’60 60’60 60’60 60
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A STORY OF UNITS Lesson 9 [ L¥/

Convert Time Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 3 and anticipates the lesson’s work with time units. Complete as a
choral or white board activity.

-

v e dJe dd0 dv d0 49w A

Express each number of days and hours as hours.
1 day.

24 hours.

1 day 3 hours.

27 hours.

1 day 1 hour.

25 hours.

2 days.

48 hours.

Express each number of hours as days and hours.
24 hours is ...?

1 day.

48 hoursis ...?

2 days.

72 hours is ...?

3 days.

Repeat the same process with hours and minutes.

NOTES ON

Concept Development (38 minutes) MULTIPLE MEANS

Materials: (S) Personal white board

OF ACTION AND
EXPRESSION:

In keeping with the previous lessons of

Problem 1: Add mixed units of time, and share alternate exploration, analysis, and autonomy,
strategies. today’s lesson may be a welcome
experience of independence and
Note: The same lesson format may be followed from Lessons critical thinking for students working
6-8 if so desired. This lesson invites students to share solution above grade level. Students working
strategies on the assumption that they are ready to apply what below grade level may benefit from
they have learned in the previous three lessons to time units. more support through scaffolded
. . . . questioning, visual models, and explicit
T: (Display 2 hr 45 min + 50 min.) ?olve this problem, and nstruction as to how to add and
be prepared to share your solution strategy. subtract mixed units of measure.
S: I decomposed 50 minutes to complete an hour and
added on the extra minutes. (Solution A.)
S: ladded an hour first and subtracted 10 minutes from my answer because 50 minutes is 10 minutes

less than 1 hour. (Solution B.)
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A STORY OF UNITS Lesson 9 [ L¥/

S: | added the minutes and then took out 60 minutes from the total number of minutes. (Solution C.)

2 he 45 min 4 50 mia

Folubion A

h : 15 min 3
e B ai. ,_t,SL? 3kr."_3.5_";° 3 hr 325 mia

Qoluhov\ ®
Ihe .
D he 45 min o5 T he 45 wia 2O 2y 2g .
Solu.'k-ﬁl’\ C,
2 he 45 mia + 50 min = 2 he 45 mia = 3 he 35mia
N\
bEDmin B35 mia

Invite students to direct questions to their peers to understand their solution strategies. If students seem
ready to move on to the addition of a mixed unit, continue into the next set. If not, give additional practice
with problems such as 4 days 16 hours + 8 hours and 8 minutes 47 seconds + 36 seconds.

T: (Display 3 days 12 hours + 9 days 20 hours.) Find the

sum. Use the strategy you feel is most efficient. NOTES ON

S: ladded the days first. Next, | completed a day by MULTIPLE MEANS
adding on 12 hours. Finally, | knew there were 8 more OF ACTION AND
hours to add on. (Solution A.) EXPRESSION:

S: | added like units and then took out a day from the

- Some learners may benefit from a
total number of hours. (Solution B.)

modeling of Solution C as a think aloud.

S:  ladded 10 days because | realized that 9 days 20 hours Learners may benefit from
was almost 10 days. Then, | subtracted 4 hours to understanding the circumstances in
make up for the 4 hours | added on. (Solution C.) which this strategy is beneficial to use

and when it is not.

Goldson A
3 days 1Zhe 2R 19 dags 1 be 21T g gy b 15 dage She.

Soluon B
73 dayi ks =+ 9 Aays 20he = 12&&\/5 3/7:}“‘ = l?)d&)(s & he.

(da.\/ S he

i 16
3 days 1L hes Lﬂh\'i 13 days 12.he iﬁ; 13 days 8 he

Let students continue to practice adding mixed units of time using the following: 12 hr 45 min + 3 hr 45 min,
19 min 15 sec + 6 min 58 sec, 2 days 19 hours + 6 days 13 hours, and 24 min 10 sec + 9 min 53 sec.
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A STORY OF UNITS Lesson 9

Problem 2: Subtract units of time when there are not enough smaller units.

T: (Display 7 hr 15 min — 38 min.) What is different about this problem? Use what you know to solve.

S:  There are not enough minutes to subtract. | subtracted 15 minutes to get to 7 hours and then
subtracted 23 more minutes to get to 6 hours and 37 minutes. (Solution A.)

S:  Irenamed an hour as 60 minutes to get 6 hours and 75 minutes and then just subtracted 38 minutes
from 75 minutes. (Solution B.)

S: lrenamed 7 hr 15 min to 6 hr 15 min + 60 min. Next, | subtracted 38 min from 60 min and got
22 min. Finally, | added the remaining hours and minutes to make 6 hr 37 min. (Solution C.)

S: ladded 22 minutes to both the total and the part being subtracted to make it easy. Just subtract an
hour. (Solution D.)

Soluon B N Qdten €
Thr 15 min M8 The T55 6 he 57 min The 15 min — 38 min = Lhe 15min v 22 Mia = b he 37min
: /N
Seleren . Lhe iSmia  60mein
7 he 15 min — 23 mn = Lhe 37min
/ \ n So\u_"ll‘bf\ D .
bhe 5 T he 1S min— 3% min = [he 3T min- Ihe = bhe 3Tmin

Invite students to direct questions to their peers to understand their solution strategies. If students seem
ready to move on to the subtraction of a mixed unit, continue into the next set. If not, give additional
practice with problems such as 11 days 10 hours — 16 hours or 8 minutes 12 seconds — 36 seconds.

T: (Display 25 min 8 sec — 12 min 46 sec.) Use the strategy you feel is most efficient. Find the difference.

25 min € sec — 1L min 4b sec.

So\u&%ﬁﬁ A 8 g
2GS min & sec T [Zmia 12 min 8sec i; 13 min -.i_i‘; |2 min 22 sec

golkihw\ E
915 pin §s¢e - 1L min gbsec. = |1 min 22 sec

N
Qq min bg‘siL

Golutton &

25 min B sec = 1L ain 4bscc = L5 min N9 sec — 13minz 12 min 2.2 sec.
™miN

S: Isubtracted 12 minutes first. Next, | subtracted 8 seconds to get to 13 minutes and then took away
@ the rest of the seconds. (Solution A.)
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A STORY OF UNITS

Lesson 9

S: lrenamed 25 minutes 8 seconds as 24 minutes 68 seconds and then just subtracted minutes from

minutes and seconds from seconds. (Solution B.)

S: ladded 14 seconds to both numbers in order to just subtract 13 minutes. (Solution C.)

Let students practice finding the difference between mixed units of time using the following: 60 min 2 sec —
12 minutes 4 sec, 16 hr 10 min — 15 hr 15 min, and 17 days 3 hours — 10 days 14 hours.

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: Solve problems involving mixed units of time.

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.

= How was solving Problem 2(a) similar to solving
2(b)? How was it different?

=  Many of you solved Problem 4(b) by adding the
two movie times together with the 30 extra
minutes and then subtracting that time from 5
hours. Talk with your partner about how to use
your answer from Problem 4(a) to help solve
4(b).

=  How is solving 3 days 12 hours + 9 days 20 hours

2

24

=  How is subtracting 25 min 8 sec — 12 min 46 sec
like solving 252 _12%%

60 60

like solving 3 249
24

Name JuLk Date

1. Determine the following sums and differences. Show your work.

a 23min+37min=__1 hr b. Lhrilmin+d9min=_ 2 hr
TImin 30 win 1Omin Lwain
23 min t Train = 30min I min + Hlmin = 50min
30 win + 3Dmwin= (20 wain BOmin ¢ [0 win > 4O Wi
. thr-12min=_"48 min d anr-12min=_3 hr_“48 min
A\
(oD min ~ |2 min 3hr Dmin
(0 min- 12 main = YEmin
V= 0D min
e 22sec &;Qec: L min f. 3min-4ssec=_ L _min_15 sec
$sec  30sec Awmin (D sec
72 sec + Rsoe +3Dser = (D sec 0 sec - 4S5 sec = IS3ec
2. Find the following sums and differences. Show your work.
a. 3hrasmin+25min=_4 hr_10 min b. 2heasmin+6hr2smin=_q_hr 10 min
Smon 10 win. 15min 10 min
3he+ LOmin + 10 min 2l leDmin + Labr (Owin

c she7min-42min=_2 hr_25 min d. she7min-2hr13min=_2_he 54 min

Qe oTmin Hhe GTmin

G1-42=25 61-13=54

e Smindosecs27sec=_ (o min_1 sec 1. 22mina8sec—5min58sec=_Ll min 50

sec Tsec Amin 08sec

5 min (D sec + Tsec

103-58=5D
21-521

sec

=  How is solving 3 days 12 hours + 9 days 20 hours like solving 3 pounds 12 ounces + 9 pounds

8 ounces? How is it different?
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A STORY OF UNITS

=  How did our fluency activities prepare us for our
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.

3. Atthe cup-stacking competition, the first place finishing time was 1 minute 52 seconds. That was
31 seconds faster than the second place finisher. What was the second place time?

¥ Lo 5230+ G = v (0 + 235
Sl — ol e

+=2 mn 23 sec

The second place fime was 2 minutes 23 seconds.

4. Jackeline and Raychel have 5 hours to watch three movies that last 1 hour 22 minutes; 2 hours 12
minutes; and 1 hour 57 minutes, respectively.

a. Do the girls have enough time to watch all three movies? Explain why or why not.

0 e 22 min t12min = 3 pin
3 min = 3min = 3l min
2 L T iwe B Yt 5 simin

feh all
# [T N thy ol hase cn e B BB 00
. ; units it
wvits. The fapt diagram shows
‘3:7‘* of 7m1|?(u.m b is 3 minutes fromthe next houv.
. If Jackeline and Raychel decide to watch only the two longest movies and take a 30-minute break in
between, how much of their 5 hours will they have left over?

-

hr
e e ;
2o min | 20| Vo SImin £ il
Yhr  LDwin
2 e [2min + | he 57 min = Hhr Imin €= 2l min
q,.m/}mm They will havt 2Uminutes
1eft over.

L‘ hr 9 min +30win = Lﬂlrﬁ"l min
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A STORY OF UNITS Lesson 9 Problem Set | L/

Name Date

1. Determine the following sums and differences. Show your work.

a. 23 min+37 min= hr b. 1hr11 min+ 49 min= hr
c. 1hr=12min= min d. 4hr-12min= hr min
e. 22sec+38sec= min f. 3min—45sec= min sec

2. Find the following sums and differences. Show your work.

a. 3 hr45 min+ 25 min = hr min b. 2 hr45 min+ 6 hr 25 min= hr min
c. 3hr7min—42 min= hr min d. 5hr7min—2hr 13 min= hr min
e. 5min40sec+ 27 sec= min sec f. 22min48sec—5 min 58 sec= min sec
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A STORY OF UNITS Lesson 9 Problem Set | L/

3. At the cup-stacking competition, the first place finishing time was 1 minute 52 seconds. That was
31 seconds faster than the second place finisher. What was the second place time?

4. Jackeline and Raychel have 5 hours to watch three movies that last 1 hour 22 minutes, 2 hours
12 minutes, and 1 hour 57 minutes, respectively.

a. Do the girls have enough time to watch all three movies? Explain why or why not.

b. If Jackeline and Raychel decide to watch only the two longest movies and take a 30-minute break in
between, how much of their 5 hours will they have left over?
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A STORY OF UNITS Lesson 9 Exit Ticket

Name Date

Find the following sums and differences. Show your work.

1. 2 hr 25 min + 25 min = hr min

2. 4 hr45min+2hr35min= hr min
3. 11 hr6min—-32 min= hr min
4. 8hr9min—6hr42 min= hr min
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A STORY OF UNITS Lesson 9 Homework |/

Name Date

1. Determine the following sums and differences. Show your work.

a. 41 min+ 19 min= hr b. 2hr21min+ 39 min= hr
c. 1hr—=33min-= min d. 3hr-=33min= hr min
e. 31sec+29sec= min f. 5min—15sec= min sec

2. Find the following sums and differences. Show your work.

a. 5hr30 min+ 35 min= hr min b. 3 hr15min+5hr 55 min = hr min
c. 4hr4min—38min= hr min  d. 7hr3min—4hr 25 min= hr min
e. 3min20sec+49sec= min sec f. 22 min 37 sec—5 min 58 sec = min sec
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A STORY OF UNITS Lesson 9 Homework |/

It took 5 minutes 34 seconds for Melissa’s oven to preheat to 350 degrees. That was 27 seconds slower

than it took Ryan’s oven to preheat to the same temperature. How long did it take Ryan’s oven to
preheat?

4. Joanna read three books. Her goal was to finish all three books in a total of 7 hours. She completed

them, respectively, in 2 hours 37 minutes, 3 hours 9 minutes, and 1 hour 51 minutes.

a. DidJoanna meet her goal? Write a statement to explain why or why not.

b. Joanna completed the two shortest books in one evening. How long did she spend reading that

evening? How long, with her goal in mind, did that leave her to read the third book?
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A STORY OF UNITS Lesson 10 | L/

Lesson 10

Objective: Solve multi-step measurement word problems.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (35 minutes)
B Student Debrief (13 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Add Mixed Numbers 4.MD.2 (4 minutes)
= Convert Capacity and Length Units 4.MD.1 (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and Practice
Sets are provided in Lesson 2.

Add Mixed Numbers (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 5’s fraction work and anticipates today’s lesson of adding mixed
measurement units. Direct students to respond chorally to the questions or use a written response on their
personal white boards, depending on which is most effective for them.

T: 3 fourths + 3 fourths is how many fourths?

6 fourths. G qu,a.rjr.ﬁ

Express 6 fourths as ones and fourths. /N

1 one and 2 fourths. 4 ﬂun.r«\-s Lquarts
i

3 quarts + 3 quarts is how many quarts? I&a.\lcn

6 quarts.
Express 6 quarts as gallons and quarts. Draw a number bond to pull out 4 quarts.

w40 490 49

1 gallon 2 quarts.
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A STORY OF UNITS

S:

S 490 49 A

7 twelfths + 7 twelfths is how many twelfths?
14 twelfths.

Express 14 twelfths as ones and twelfths.

1 one and 2 twelfths.

7 inches + 7 inches is how many inches?

14 inches.
Express 14 inches as feet and inches. Draw a number bond to pull out 14 1ndnes
12 inches. AN

1 foot 2 inches.

1L inches Linches

}
Continue with the following possible sequence: 6 eighths + 6 eighths related to | Gook
6 pints + 6 pints, and 11 sixteenths + 11 sixteenths related to 11 ounces + 11

ounces.

Convert Capacity and Length Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lessons 1-2 and anticipates
today’s work with capacity and length units. Direct students to
respond chorally to the questions at a signal or to use written
responses on their personal white boards, depending on which
is most effective for them.

-

A

Repeat the same process with gallons and pints and then yards and feet.

EUREKA Lesson 10: Solve multi-step measurement word problems.

e dL d4 90 490 A

Express each number of quarts and cups as cups.
1 quart.

4 cups.

1 quart 2 cups.

6 cups.

Express each number of feet and inches as inches.
1 foot 1 inch.

13 inches.

2 quarts 3 cups.

11 cups.

3 feet 7 inches.

43 inches.
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A STORY OF UNITS

Concept Development (35 minutes)

Materials: (S) Problem Set

Lesson 10

Note: The sample solutions for each problem are examples of the type of thinking that students might use in
solving each problem. The solutions are not inclusive of all possible strategies. Encourage and challenge

students to explain the strategies that they use.

Suggested Delivery of Instruction for Solving Lesson 10’s Word Problems

For Problems 1-4 below, students may work in pairs to solve each of the problems using the RDW approach

to problem solving.

1. Model the problem.

Select two pairs of students who can successfully model the
problem to work at the board while the other students work
independently or in pairs at their seats. Review the following
guestions 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:

Communicate clear expectations for
modeling that allow all students to
understand what it takes to become a
demonstrating student. Offering a
rubric and scaffolds by which students
can set and achieve goals may give
everyone a fair chance to succeed.
Demonstrating students may use
translators, interpreters, or sentence
frames to present and respond to
feedback.

Allow students two minutes to complete work on the problem, sharing their work and thinking with a peer.

Have students write their equations and statements of the answer.

3. Assess the solution.

Give students one to two minutes to assess the solutions presented by their peers on the board, comparing
the solutions to their own work. Highlight alternative methods to reach the correct solution.

EUREKA Lesson 10: Solve multi-step measurement word problems.
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A STORY OF UNITS Lesson 10

Problem 1

Paula’s time swimming in the Ironman Triathlon was 1 hour 25 minutes. Her time biking was 5 hours longer
than her swimming time. She ran for 4 hours 50 minutes. How long did it take her to complete all three parts
of the race?

| he 25 min

N,
Swim I 5 hours
Pike e It ook Panla

' : R 12 hours UD winutes

Run [ bo complete the

= e — whole vact -

4 hy SOmin

Solution A

R= \lr 25mmn + bw 25 min + Y by SOmin

= 1\ W 10D wmin
A
LD min  HO Min
K= 1L he 4O min

Selution B _ +5hr )
e 4+llr 15min 2—‘“ 50 min — '7 r 50 win
| he 25min ' e + Yomin

7 r 50 win agel Il hr50min — | Lhe — |2 hr HOMin

K= 12\ 40 wmin

This problem could be solved, as in Solution A, by adding like units. Students may also, as in Solution B, solve
by adding up. First, the student adds the 2 equal units of 1 hour 25 minutes and then adds the additional 5
hours. Then, the student adds the remaining 4 hours and 50 minutes, decomposing 50 minutes into 10
minutes and 40 minutes as to complete the whole, the next hour.
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A STORY OF UNITS Lesson 10

Problem 2

Nolan put 7 gallons 3 quarts of gas into his car on Monday and twice as much on Saturday. What was the
total amount of gas put into the car on both days?

g
e g .
Seuetn| |

Solukien # Tehn S

| salon=| quarks 2 Toplas® 71
T&aﬂmv A% quorlrs 413;/455} lgf

2% quasks 4—3%&5; 3\ qunr\ﬁ 2\ Sa.h'tms ¥ lffllﬂﬁ \Cl“-“ad 3‘36 \quﬂA_
P2 | unir =3\ quosts 3| 6= 23 g Lquact

WS 93 quasis % Dslan pur :aaaam hiup,r’r K Sastn*oh?:s Cac.
6-=C|5C1un,f~\-5

elon e 3 cium-%s S aps oo s cax
Solution &

?‘3&\ % B= 24 30-1

2"&5&1"300‘;' = 2331.1 \«ﬁ
s
234 gt

Once students see the relationship between the amount of gas added on Monday and Saturday, they can use
different strategies to figure out how much gas was put in the car. The amount of gas can be converted into
guarts, as modeled in Solution A, or the student may work with the mixed units to get 23 gallons 1 quart of
gas, as shown in Solution B. Solution C shows an alternative method of rounding the gas for each unit to

8 gallons, finding that about 24 gallons of gas was put into Nolan’s car. Each unit was rounded up by 1 quart,
so then 3 quarts—or 1 quart for each unit—is subtracted from 24 gallons.
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A STORY OF UNITS Lesson 10

Problem 3

One pumpkin weighs 7 pounds 12 ounces. A second pumpkin weighs 10 pounds 4 ounces. A third pumpkin
weighs 2 pounds 9 ounces more than the second pumpkin. What is the total weight of all 3 pumpkins?

The btal wciﬂH of all 3

#1 I Db Hoz 216 Qea

e 'pmp\cins Is 3D Pow\ds \Zpuvnces.
3 i L
Solufion A Solution B
e = 102
v Qoz = 2B
0 b Boo —— |2\b 1202 o \b Yoz * 2 o2
[21b Doz
= 0. + 101p Uz N \bnz\bl‘soz 301\9 D oz w:’}\b e % 10 b 4oz + 2 o
\o Loz —* ad
= 29 27 oz
W= %0 b 156z .y
llaoz laoz

Wz 3016 3oz

Solution C

7 x (10 1b o) 201b 2oz + 21b Toz = 7.1‘::?[;
= 7 % (10l + He2) o
I G 231 Loz + b Re2=201b 1302

]

201b + %oz W= 301b 130z

Solution A models the arrow way of adding up. First, the weight of the third pumpkin is determined. Next,
the three weights are added together to find their total weight. Solution B uses mixed unit addition, first
finding the weight of the third pumpkin and then adding all three weights together. A number bond shows
how 1 pound can be taken out of 29 ounces, just as 1 whole can be taken out of 5 fourths. Solution C models
using multiplication to find the weight of the full unit of the second pumpkin and the partial unit of the third
pumpkin. Then, the additional weight of the third pumpkin and the weight of the first pumpkin are added on.
All three solutions shown are computed in mixed units because converting all weights to ounces and then
finding their sum would be an inefficient, but possible, strategy.
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A STORY OF UNITS Lesson 10

Problem 4

Mr. Lane is 6 feet 4 inches tall. His daughter, Mary, is 3 feet 8 inches shorter than her father. His son is
9 inches taller than Mary. How many inches taller is Mr. Lane than his son?

(73 Hin
et ] He 20 Ilin
o “ 24int
,3-”’ Sin . = 35 in.
Son E::;] : Mr. Lane 2 35 inches faller Hhan his son.
Tin H
Soludn 4 Soludim B
3% Bin = Qin L& Yin = 28 8in
28 in 56 Rin

58t Wein- 38 &in= 264 8 (Aanj)
28 Rin + %= 26 Qin
12 5in
3 9m )
L Hin- 20 5= 24 lin
56 12in

28 20in-Ain = 28 Win

As in Solution A, students may notice from the tape diagrams that they don’t need to find Mary’s height or
the son’s height to solve this problem. They can subtract the 9 inches from the 3 feet 8 inches to see how
much taller Mr. Lane is than his son. As shown in Solution B, students can use the given information to find
Mary’s height and then add 9 inches to find the son’s height. The son’s height can be subtracted from Mr.
Lane’s height to find the difference, and then the difference can be converted to inches to find the solution.
Breaking out a foot to subtract the inches makes the subtraction process easier.

Problem Set

Please note that the Problem Set is completed as part of the Concept Development for this lesson.

Student Debrief (13 minutes)

Lesson Objective: Solve multi-step measurement word problems.
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.
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A STORY OF UNITS

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

Look at Problem 2. Discuss with your partner
which of your solutions is more efficient.

Is it more efficient to add or multiply for Problem
2? How does that choice affect the units of the
solution?

Explain to your partner how you solved Problem
3. If you used different strategies, discuss how
you arrived at the same answer.

For Problem 3, is 29 pounds 29 ounces a correct
answer? Explain.

Let’s look at how two different students modeled
Problem 4. How are they similar? How are they
different?

For Problem 4, how did the drawing of the tape
diagram help to find the more efficient way to
solve? Why didn’t you have to determine Mary’s
height or the son’s height to solve?

When might it be better to work with the mixed
units rather than converting to the smaller unit?

What are the advantages to knowing several
methods for working with units of measurement?

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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Lesson 10

Name T&f\( Date

Use RDW to solve the following problems.

1. Paula’s time swimming in the Ironman Triathlon was 1 hour 25 minutes. Her time biking was 5 hours
longer than her swimming time. She ran for 4 hours 50 minutes. How long did it take her to complete all
three parts of the race?

she
Sweeng
e S —
Bunsingy

Rz |l 25 min + Ghe 25min ¥ Qe SO

= || he 100 wn T Yook Paula 12 houss YO mawnudes
2% +o Compiete aw Hhree pats of
min_H0 pin e cace.-

(0
= 12 he 4O ™

2. Nolan put 7 gallons 3 quarts of gas into his car on Monday and twice as much on Saturday. What was the
total amount of gas put into the car on both days?

(Y\or\&la
So)mﬂ\tﬁ ﬁﬁ
G= (3\: 1 aa.\\ * ('Q\L 3<{Q
= 2\ ga\ *+ Agt
3 /q‘ N
'-I# ‘ﬁb} hbf
= 1380,\ \0\1—
“Thetokal amouny of das puk 1ato Ywe Cac of
ot days was L3 gallees | quart-

G

3. One pumpkin weighs 7 pounds 12 ounces. A second pumpkin weighs 10 pounds 4 ounces. A third
pumpkin weighs 2 pounds 9 ounces more than the second pumpkin. What is the total weight of all three
pumpkins?

?uawhn‘d— ——
W*L/\M
Quengin¥3 i/_—————/l:ﬁ
+ 2\b %02

W= 7 Doz + 0% oz + 10V Hoz

=99 \b oz The Yotad u:)e:\Q\\‘r o‘iba\\% Pheee

7R A Ele) G2
\boz Boz Duenpras 1
= 20lb V202
4. Mr. Lane is 6 feet 4 inches tall. His daughter, Mary, is 3 feet 8 inches shorter than her father. His sonis 9
inches taller than Mary. How many inches taller is Mr. Lane than his son?

M- Lone! [Aaaiial

Mory, Tz en H=3 0 B - A
i

Bony 28 Vin
226+ 2010 -G
=9¢+ Wie
=248 + a0
=35In

Me. Lone 5 35 inches Yaller Haan Ws Son.
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A STORY OF UNITS Lesson 10 Problem Set |1/

Name Date

Use RDW to solve the following problems.

1. Paula’s time swimming in the Ironman Triathlon was 1 hour 25 minutes. Her time biking was 5 hours
longer than her swimming time. She ran for 4 hours 50 minutes. How long did it take her to complete all
three parts of the race?

2. Nolan put 7 gallons 3 quarts of gas into his car on Monday and twice as much on Saturday. What was the
total amount of gas put into the car on both days?
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A STORY OF UNITS

Lesson 10 Problem Set [/

One pumpkin weighs 7 pounds 12 ounces. A second pumpkin weighs 10 pounds 4 ounces. A third

pumpkin weighs 2 pounds 9 ounces more than the second pumpkin. What is the total weight of all three
pumpkins?

4. Mr. Lane is 6 feet 4 inches tall. His daughter, Mary, is 3 feet 8 inches shorter than her father. His son is
9 inches taller than Mary. How many inches taller is Mr. Lane than his son?
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A STORY OF UNITS Lesson 10 Exit Ticket L/

Name Date

Use RDW to solve the following problem.

Hadley spent 1 hour and 20 minutes completing her math homework, 45 minutes completing her social
studies homework, and 30 minutes studying her spelling words. How much time did Hadley spend on
homework and studying?
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A STORY OF UNITS Lesson 10 Homework

Name Date

Use RDW to solve the following problems.

1. On Saturday, Jeff used 2 quarts 1 cup of water from a full gallon to replace some water that leaked from
his fish tank. On Sunday, he used 3 pints of water from the same gallon. How much water was left in the
gallon after Sunday?

2. To make punch, Julia poured 1 quart 3 cups of ginger ale into a bowl and then added twice as much fruit
juice. How much punch did she make in all?

3. Patti went swimming for 1 hour 15 minutes on Monday. On Tuesday, she swam twice as long as she
swam on Monday. On Wednesday, she swam 50 minutes less than the time she swam on Tuesday. How
much time did she spend swimming during that three-day period?
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A STORY OF UNITS Lesson 10 Homework

4. Myahis 4 feet 2 inches tall. Her sister, Ally, is 10 inches taller. Their little brother is half as tall as Ally.
How tall is their little brother in feet and inches?

5. Rick and Laurie have three dogs. Diesel weighs 89 pounds 12 ounces. Ebony weighs 33 pounds 14 ounces
less than Diesel. Luna is the smallest at 10 pounds 2 ounces. What is the combined weight of the three
dogs in pounds and ounces?
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A STORY OF UNITS Lesson 11 [ L/

Lesson 11

Objective: Solve multi-step measurement word problems.

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)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Add Mixed Numbers 4.MD.2 (4 minutes)
= Convert Weight and Time Units 4.MD.1 (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and Practice
Sets are provided in Lesson 2.

Add Mixed Numbers (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 5’s fraction work and anticipates today’s lesson of adding mixed
measurement units. Direct students to respond chorally to the questions or to use written responses on their
personal white boards, depending on which is most effective for them.

24 ounces

T: 9 sixteenths + 15 sixteenths is how many sixteenths?

Express 24 ounces as pounds and ounces. Draw a number bond to pull out 16 ounces.

S: 24 sixteenths. / \

T: Express 24 sixteenths as ones and sixteenths. ]E ounces ‘gcunce,ﬁ
S: 1 one and 8 sixteenths. |

T: 9 ounces + 15 ounces is how many ounces? ! poun&.

S: 24 ounces.

T:

S:

1 pound 8 ounces.
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A STORY OF UNITS Lesson 11

S:

S 490 49 A

13 sixteenths + 17 sixteenths is how many sixteenths?

30 sixteenths.

Express 30 sixteenths as ones and sixteenths.

1 one and 14 sixteenths.

13 ounces + 17 ounces is how many ounces?

30 ounces.

Express 30 ounces as pounds and ounces. Draw a number bond to pull out 16 ounces.

30 cwnces

/' \

6 ounces Y ounces

|
| ?ou.n&

1 pound 14 ounces.

Continue with the following possible sequence: 15 sixteenths + 15 sixteenths related to the same number of

ounces.

Convert Weight and Time Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lessons 1 and 3 and anticipates today’s work with weight and time units.
Complete as a choral or white board activity.

T:

A B A B A

Express each number of pounds and ounces as ounces or days and hours as hours.
1 pound.

16 ounces.

1 pound 10 ounces.

26 ounces.

1 day 2 hours.

26 hours.

2 days 3 hours.

51 hours.

Repeat the same process moving between pounds and ounces and then days and hours.
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A STORY OF UNITS

Concept Development (38 minutes)

Materials: (S) Problem Set

Suggested Delivery of Instruction for Solving Lesson 11’s Word Problems

For Problems 1-4, students may work in pairs to solve each of the problems using the RDW approach to

problem solving.

1. Model the problem.

Select two pairs of students who can successfully model the problem to work at the board while the other

students 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 and 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
guestions from their peers.

2. Calculate to solve and write a statement.

Allow students two minutes to complete work on the problem,
sharing their work and thinking with a peer. Have students
write their equations and statements of the answer.

3. Assess the solution.

Give students one to two minutes to assess the solutions
presented by their peers on the board, comparing the solutions
to their own work. Highlight alternative methods to reach the
correct solution.
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MULTIPLE MEANS

OF ENGAGEMENT:
Depending on the needs of English
language learners, allow students to
discuss their math work in their first
language. Alternatively, provide
sentence frames and starters such as
the ones given below:

= | didn’t understand ...
= Can you explain how ...

= | thought was a more

efficient way of solving because ...
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A STORY OF UNITS Lesson 11

Problem 1

Lauren ran a marathon and finished 1 hour 15 minutes after Amy, who had a time of 2 hours 20 minutes.
Cassie finished 35 minutes after Lauren. How long did it take Cassie to run the marathon?

F‘lmj | 2% 2000 ij
Lowuren | Jim}n

Casse [ ? )
\-._____.-,—'—y’—__"“-"/

C

Seluwwen _‘P:
T e U0 i e 150 = Dle DB min
(Louscen
C=3he 35 mn *+ DD min
/\
15"““';0&“&

C=4 he \0 min

Voo ¥ .
lkrlom:nk-}f;! b 20 l.“n‘s‘-":'—""l A B ma— e — dhe 10 min

Cme Yook, Ul 10min Yo tun Pre thamathon.

Solution A models solving for Lauren’s time and then adding 35 minutes to Lauren’s time to solve for Cassie’s
time. Solution B uses the arrow way to add up, starting with Amy’s time of 2 hours 20 minutes and then
adding the additional hours and minutes needed to reach Cassie’s time. Encourage students to work with the
mixed units. However, it should be noted that an answer resulting in 250 minutes is a correct response
because it is equivalent to 4 hours 10 minutes. Early finishers can be encouraged to find the sum of their
times. The tape diagram shows clearly that we have (3 x 2 hr 20 min) + (2 x 1 hr 15 min + 35 min).
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A STORY OF UNITS Lesson 11

Problem 2

Chef Joe has 8 Ib 4 0z of ground beef in his freezer. This is é of the amount needed to make the number of
burgers he planned for a party. If he uses 4 oz of beef for each burger, how many burgers is he planning to

make?
| 3\o Yoz
— T T
\oee £ foc @o.c‘rb
Solution A
glb x 3= 24 | Ib = UxHoz I b makes Y bmjg,rs_
’-loz X7 | 2oz 120z : %% Yoz 12 o2 waankes F bu.vacrs.
Quxd) 3 = W4 = 1
MP.7 Chef Joe is p\amu\gb make 19 bursers.
Dlukion D
31b Yoz =13%0z &EL 3
3202 12§ V32

(B3
-\
© 23
“Tetal > 23
+ 33
3> | 2> | 33 19

Qe "Soe 55 Q‘Im\n:nS"rb make 99 \Db\f'a?-"ﬁ

Students use their understanding of fractions when they draw a model showing that the total beef needed is
made up of three units of 8 pounds 4 ounces (132 ounces) of beef. Addition or multiplication can be used to
find the total amount of beef needed. Solution A models solving for the number of burgers made in the total
pounds and in the total ounces separately and then adding the number of burgers together. Alternatively,
Solution B shows finding the number of burgers that can be made with one-third of the ground beef.
Multiplying by three solves for how many burgers can be made with the whole amount of ground beef.
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A STORY OF UNITS Lesson 11

Problem 3
Sarah read for 1 hour 17 minutes each day for 6 days. If she took 3 minutes to read each page, how many

pages did she read in 6 days?

Soluten A So lution B
? 7

PR S P
[T T1] ;_‘\,_J_x_u

- | e Twin
g
min I W [ min = (O win + [ Twmin = 77 min Okr xlb) * (17 min xle) = Lehr lglmin
LD wmin HZmin
= Thr Hlmin
17 ri' 1
‘ b . 3_%2 . |
AT i) i -2 Jmin —> | page
Hpl  Tel in L (z0 win ¥ 1D pages
n (IA“\(s 415 L 3
j?_ T hr — 140 pages

42min — 14 paqes

Sarah vead 194 pases in lﬂddjs. o
) paqes + 14 panes = o4 pages

n lodosgs Savan vead \SH pages.

Students may start by converting the mixed units into the minutes read each day. They may then decide to
use the minutes read each day to find the pages read each day and then the pages read in six days. Quickly,
some may find that solving for the pages read each day results in a remainder, which they may not
understand how to interpret. Therefore, encourage students to solve with the whole 6 days in mind.
Solution A divides the total number of minutes in 6 days by 3 pages to find that 154 pages are read in 6 days.
Solution B finds the mixed units of hours and minutes and solves part to whole, solving for the number of

pages in 7 hours and the number of pages in 42 minutes.
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A STORY OF UNITS Lesson 11

Problem 4

Grades 3, 4, and 5 have their annual field day together. Each grade level is given 16 gallons of water. If there
are a total of 350 students, will there be enough water for each student to have 2 cups?

Solutien B

T ol wdker=49 o) Sclchon &
T 163 Cuss
5
16 gl 1%3:4 [m@j A x}é
F.ﬁér. 256¢ ‘15&-.:\ 76%
llo cups = lﬂa.llon .
Hs - \G gal = 64 le A
X lb *‘DF cups: “.' cupS x'*x b _)bgc‘q’s eﬁl‘:z‘%qm IFE: ¥ :Lf
288 350 % L cups = 100 cups s s
F4€0 294
163 700 cups 4 T0Z cugs HIE%  There 35 encudn WnlerGr

:TEH 234 Studenys o each have.

“Thee vs ﬁmﬁ\ Qe eac CWild Yolave Acugs. —LO.E— 2 Cups. Thee ™ er\aﬂ‘h

- 8. e eada AW\ Yo have 2
©  Cups if Yrer are 350
Students.

To solve this problem, students must see that each grade level is given 16 gallons of water—or a total of

48 gallons—for field day. Students may choose to convert across two or even three units going from gallons
to quarts and quarts to cups as shown in Solution B. Sharing multiple solution strategies can show students
the efficiency of using the rules learned in Topic A for converting. Solution A shows the use of the rules by
multiplying the number of gallons by 16 to find the number of cups. Comparing the number of cups needed
(700 cups) to the number of cups they have for field day (768 cups) allows students to see that they do have
enough water for each student to have 2 cups. Alternatively, Solution B divided to find the total number of
students who could drink 2 cups of water from 16 gallons of water, proving there is enough water.

Problem Set

Please note that the Problem Set is completed as part of the Concept Development for this lesson.
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Solve multi-step measurement word
problems.

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.

=  Why might you want to keep the mixed units in
Problem 1? Why might you want to start by
converting the mixed units to minutes in Problem
3?

= What challenge might you have faced when
solving Problem 3? Why couldn’t you first
determine the number of pages she read each
day?

= |f it took Sarah 4 minutes instead of 3 minutes to
read a page in Problem 3, would she read more
or fewer pages in a week? Explain.

=  Some students use strategies that are creative
and very different than the majority of the class.
How can a student be sure his strategy works?

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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Lesson 11

Name :S;Lk Date
Use RDW to solve the following problems.
1. Lauren ran a marathon and finished 1 hour 15 minutes after Amy, who had a time of 2 hours 20 minutes.
Cassie finished 35 minutes after Lauren. How long did it take Cassie to run the marathon?
[ aallu €= e 20 mia+ \he \5mind35es0
Y A =
T 25 voin = e 70 0NN
Lousen {2 /N
LOmin  [0min
Gossie ‘—/—V—\/
= Y e \OMe

C
T4 Yook Cassie 1 \nouss \D inudres Yo tun e masathon .

2. Chef Joe has 81b 4 oz of ground beef in his freezer. This is 3 of the amount needed to make the number
of burgers he planned for a party. If he uses 4 oz of beef for each burger, how many burgers is he
planning to make?

3% Yoz | Wb Yoz} o Yoz

ground eef & gasty

24 " a9
% {6 5*%\\):14\\3 = 3840z L{rﬁ‘
1H4 4oz = \.oz -3
,*_Zji- = oz EA
334 2340y Ro2= -

[«
Cnef e 1s ?\om;‘.s%o enaxe 99 buwae,rs‘

3. Sarah read for & hour 17 minutes each day for 6 gays. If she took 3 minutes to read each page, how many
pages did she read in 6 days? :

e VT

\ ke VT mins 77 min

154

77 uer e e bdayS 6]_‘% 62

X6 =5
462 e

(¥

at
[%
T € days, Sacohn ead \ 54 poges.

4. Grades 3, 4, and 5 have their annual field day together. Each grade level is given 16 gallons of water. If
there are a total of 350 students, will there be enough water for each student to have 2 cups?
“Total Waker=4% galons

B S——
Goo\ b aa) m

\ gq,\\mf \6 cups & l‘tE
‘*‘35"”“"“5 = 43 x Vb Cups ’ﬁFf
440
=763 Cugs e
(we \ove) 76%

250 x L Cupd = 700 (uoS (weneed?)
“There 75 enough Weder Gor endn Srudent ohave ACups.
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A STORY OF UNITS Lesson 11 Problem Set |:LV/

Name Date

Use RDW to solve the following problems.

1. Lauren ran a marathon and finished 1 hour 15 minutes after Amy, who had a time of 2 hours 20 minutes.
Cassie finished 35 minutes after Lauren. How long did it take Cassie to run the marathon?

2. Chefloe has 8 Ib 4 oz of ground beef in his freezer. This is é of the amount needed to make the number

of burgers he planned for a party. If he uses 4 oz of beef for each burger, how many burgers is he
planning to make?
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A STORY OF UNITS Lesson 11 Problem Set |:LV/

3. Sarah read for 1 hour 17 minutes each day for 6 days. If she took 3 minutes to read each page, how many
pages did she read in 6 days?

4. Grades 3, 4, and 5 have their annual field day together. Each grade level is given 16 gallons of water.
If there are a total of 350 students, will there be enough water for each student to have 2 cups?
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A STORY OF UNITS Lesson 11 Exit Ticket 1/

Name Date

Use RDW to solve the following problem.

Judy spent 1 hour 15 minutes less than Sandy exercising last week. Sandy spent 50 minutes less than Mary,
who spent 3 hours at the gym. How long did Judy spend exercising?

150
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A STORY OF UNITS Lesson 11 Homework

Name Date

Use RDW to solve the following problems.

1. Ashley ran a marathon and finished 1 hour 40 minutes after P.J., who had a time of 2 hours 15 minutes.
Kerry finished 12 minutes before Ashley. How long did it take Kerry to run the marathon?

2. Mr. Foote’s deck is 12 ft 6 in wide. Its length is twice the width plus 3 more inches. How long is the deck?

3. Mrs. Lorentz bought 12 pounds 8 ounces of sugar. This is % of the sugar she will use to make sugar

cookies in her bakery this week. If she uses 10 ounces of sugar for each batch of sugar cookies, how many
batches of sugar cookies will she make in a week?
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A STORY OF UNITS Lesson 11 Homework

4. Beth Ann practiced piano for 1 hour 5 minutes each day for 1 week. She had 5 songs to practice and

spent the same amount of time practicing each song. How long did she practice each song during the
week?

5. The concession stand has 18 gallons of punch. If there are a total of 240 students who want to purchase
1 cup of punch each, will there be enough punch for everyone?
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Mathematics Curriculum

GRADE

GRADE 4 e MODULE 7

Topic C
Investigation of Measurements
Expressed as Mixed Numbers

4.0A.3,4.MD.1,4.MD.2, 4.NBT.5, 4.NBT.6

Focus Standards: 4.0A3 Solve multi-step word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. Represent these problems using equations with a letter standing for the
unknown quantity. Assess the reasonableness of answers using mental computation
and estimation strategies including rounding.

4.MD.1 Know relative sizes of measurement units within one system of units including km, m,
cm; kg, g; Ib, oz.; I, ml; hr, min, sec. Within a single system of measurement, express
measurements in a larger unit in terms of a smaller unit. Record measurement
equivalents in a two-column table. For example, know that 1 ft is 12 times as long as 1
in. Express the length of a 4 ft snake as 48 in. Generate a conversion table for feet and
inches listing the number pairs (1, 12), (2, 24), (3, 36), ...

4.MD.2 Use the four operations to solve word problems involving distances, intervals of time,
liquid volumes, masses of objects, and money, including problems involving simple
fractions or decimals, and problems that require expressing measurements given in a
larger unit in terms of a smaller unit. Represent measurement quantities using
diagrams such as number line diagrams that feature a measurement scale.

Instructional Days: 3
Coherence -Links from: G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M2 Place Value and Problem Solving with Units of Measure
-Links to: G5-M1 Place Value and Decimal Fractions
G5-M2 Multi-Digit Whole Number and Decimal Fraction Operations

In Topic C, students convert larger mixed measurement units to smaller units. Students partition a
measurement scale in Lesson 12 to help them convert larger units of measurements with fractional parts into
smaller units. For example, students use a ruler to draw a number line 1 foot in length. Then, students
partition the number line into 12 equal parts. Combining fractions and conversions, students see that 1
twelfth foot is the same as 1 inch. Repeating the same activity—but with different partitions—students find

. L1 1 1
how many inches are in 2 foot, 3 foot, and " foot.
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A STORY OF UNITS Topic C

l 'Fodl' = (2 inches

" e

|
‘qﬂ: = 3 n.

The same hands-on activity can be repeated for the capacity of part of a gallon represented as quarts. That
hands-on experience leads students to make abstract connections in Lesson 13 for weight, identifying that P

pound is equal to 1 ounce, and with respect to time, finding that % hour is equal to 1 minute, through the
modeling of tape diagrams and number lines. Moving forward, students use their knowledge of conversion
tables with this new understanding to convert mixed number units into smaller units, such as S%feet equals
39 inches, by applying mixed number units to solve multi-step problems in Lesson 14.

Erin has 1 z pounds of apples. A recipe for apple tarts requires 4 ounces of
apples. How many apple tarts can Erin make?

n
. st
°
&

' Gkl | fark
A+t 7 tavts = 28 oz

—
Ll
e
o
|

A Teaching Sequence Toward Mastery of Investigation of Measurements Expressed as Mixed Numbers

Objective 1: Use measurement tools to convert mixed number measurements to smaller units.
(Lessons 12-13)

Objective 2: Solve multi-step word problems involving converting mixed number measurements to a
single unit.
(Lesson 14)
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A STORY OF UNITS Lesson 12

Lesson 12

Objective: Use measurement tools to convert mixed number
measurements to smaller units.

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)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Complete Length Units 4.MD.1 (4 minutes)
= Complete One with Fractional Units 4.NF.3a (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and Practice
Sets are provided in Lesson 2.

Complete Length Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews measurement conversions and the important notion of completing the
unit.

T: (Write 2 feet.) How many more feet are needed to make a yard?

S:  (Write 1 foot.)

Continue the complete-the-unit work using the following possible sequence:
=  Yards: 1foot.
=  Meters: 50 centimeters, 75 centimeters, 27 centimeters.

= Kilometers: 900 meters, 750 meters, 250 meters, 168 meters.
=  Feet: 11 inches, 5 inches, 8 inches.
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A STORY OF UNITS Lesson 12

Complete One with Fractional Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews fraction work from Module 5 and allows students to see the relationship
between measurement and fractional units in anticipation of today’s lesson.

T:  (Write g.) How many more thirds complete 1?
S:  (Write %.)
T:  (Write %.) How many more thirds complete 1?
S: (Write =)

Continue the complete-the-unit work using the following possible sequence:
1232 5 9 9 10 7 8 8 15 10 10 99 75 75 750 999 1

Application Problem (5 minutes)

A rectangular tile has a width of 1 foot 6 inches and length of 2 feet. What is the perimeter of the tile?

Solution A Solution B

2¢
. P= [ Gins 106 2614254 Pedlitscin)e 2ar)

|8+ Gin } AL i+ 4 £+ =261 12ins Y L4
= 7_('1.

‘ =16+

"

\

77)'2. 'I(‘I'I'e has a Pe_rfmg‘]"er of [ feet

Note: This Application Problem reviews the mixed unit work from Topic B. In the Debrief, the students can
revisit this problem and see that I%feet is another way of saying 1 foot 6 inches.

Concept Development (33 minutes)

Materials: (T) 1 gallon container marked to show 4 quarts, 1 gallon container marked to show fourths of a
gallon, 1 quart container, colored water (S) 12-inch ruler, yardstick (per group of 3 students),
Problem Set, foot-long strip of paper (optional)

Note: Students can work in groups of three so that only 1 yardstick is needed for every three students. Cash
register tape can be used for the foot-long strips of paper.
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A STORY OF UNITS Lesson 12

o 1 . .
Problem 1: Identify 3 yard as 1 foot, and use this equivalence to solve problems. [yard,
T: 1vyardis how many feet? Use your ruler and yardstick to measure to ﬁ
verify your answer.
N’
S: 3 feet. 2 1vyard equals the length of three 1-foot rulers. | €aat
T: Look at Problem 1 on your Problem Set. Draw a tape diagram to represent 1 yard decomposed
into 3 feet.
S:  (Draw tape diagrams.)
T: (Point to 1 unit of the tape diagram.) 1 unitis § yard. Why is that?
o 1.1 1 . . . . . 1
S: 3unitsis 1. 3t3t3° 1. = 1is partitioned into 3 units, so 1 unit represents e
T: Inyour group, use your rulers to show é yard.
S:  (Hold up one ruler against the yardstick.)
1 .
T 3 yard is how many feet?
S: 1 foot.
2 2 .
T: Asagroup, use your rulers to show 3 yard. 3 yard is how many feet?
S: 2 feet.
3 3 .
T: Asagroup, use your rulers to show 3 yard. 3 yard is
how many feet? NOTES ON
S 3feet MULTIPLE MEANS
OF ENGAGEMENT:
Record your responses for Problem 1 on the Problem
Set Students working above grade level,
' ) ) and others who convert 1§yards to
T: Talk and work with your partner. How many feet are in .
2 _ feet rapidly and mentally, may model
1 3 yards? (Allow students time to work.) Zgyards = 8 feet without delay. After
S: 5 feet. doing so, or alternatively, they may like
Explai hinki an autonomous partner activity in
xplain your thinking. which they choose their own mixed
S: We used our rulers and yardstick and modeled it. number amounts of yards that their
- We drew another tape diagram and saw that partners convert and model.
2 yards was 6 feet, so 1 third less is 1 foot less, or
5 feet. 2 We know that 1 yard is 3 feet and % yard
is 2 feet. 3and 2 is 5.
T: Draw a tape diagram for Problem 2 on the Problem
° & 2 . Iyd lyd %yd
Set to show that 2 3 yards is equal to 8 feet. If you /——&-ﬁf—/\_—.,‘_.«,—‘
finish early, figure out how many feet are equal to 7§ A : \ ’ :
v 77 sz
yards and 35§yards. s Y S : :
— -
Circulate to check for understanding. TR
& 2 £+
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A STORY OF UNITS Lesson 12

o 1 . .
Problem 2: Identify " gallon as 1 quart, and use this equivalence to solve problems.

How many quarts equal a gallon?
S: 4 quarts.

Yes. This gallon container is marked to show the 4 quarts. (Measure 1 quart from the full gallon and
pour it into the gallon container marked to show fourths.) This gallon container is marked to show
fourths. One quart of water is in this gallon container. What fraction of a gallon is filled?

S: igallon.
T igallon is equal to 1 quart. Why?

S: It takes 4 quarts to make 1 gallon. 1 out of 4 parts is %. - A gallon can be divided many different

ways. This one is divided into fourths. We can say the 4 units, or 4 quarts, equals 1 gallon, so %

gallon is 1 unit or 1 quart.

Repeat by pouring additional units of 1 quart of water into the gallon container, asking for the fraction of a
. . . . 2 1
gallon being represented after each addition. Be sure to elicit the equivalence ofz gallon and 3 gallon.

T: Draw a tape diagram to show 4 quarts equals 1 gallon.

S:  (Draw as shown to the right.) ‘Sﬁuor\

T:  We have divided the gallon into 4 equal parts. What fraction T T

represents 1 quart?
S: l. S’
4 lquo.d'

T: Draw the tape diagrams for Problems 3 and 4 of your Problem Set.

Circulate to check for student understanding.

o1 . . .
Problem 3: Identify o foot as 1 inch, and use this equivalence to solve problems.

i ?
Look at your rulers. 1 foot equals how many inches? [fost

S: 12inches. /"W”_\

T: Draw a tape diagram where the tape represents 1 foot and W
each unit represents 1 inch. ]

S: (Draw a tape diagram with 12 units, as shown to the right.) lindh

Note: If time management is not a concern, invite students to mark inches on a foot-long strip and to fold the
paper before drawing the tape diagram.

. . 1 .
T: 1 unit represents 1 inch. o foot equals how many inches? Tell me the complete number sentence.

S: L foot =1 inch.
12

2
T. —foot?
12
S:  2inches.
EUREKA Lesson 12: Use measurement tools to convert mixed number measurements to 158
smaller units.

MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS Lesson 12

Have partners quickly proceed with the pattern up to 12 twelfths for 1 foot.

4 v 4 « A

w a4 4 9 A

Some of these fractions can be expressed in larger units. Shade 1 half foot of your tape diagram.
(Shade the tape diagram.)
How many inches are equal to % foot?

6 inches!

(Write % ft = o ft.) Talk to your partner. Instead of just using the tape diagram, how can we use

what we know about finding equivalent fractions to find the number of twelfths equal to % foot?

. . . 1x6 6 o
| know 2 times 6 is 12, so | can multiply the numerator by the same factor: & =5 2 It’s like a

. . . 1 6 .
number line. A half is decomposed into 6 smaller parts: 3 foot = o foot. 2 We are making larger
units. Six inches is now a unit, so we have 1 out of 2 units, one-half.

Again, how many inches are equal to % or 1% foot?

6 inches.

Work with your partner to find how many inches are equal to % foot. (Allow students time to work.)
How did you figure it out?

To find one fourth, we just cut the half in half on the tape diagram to see 1 fourth is equal to 3
inches. = We also set it up as an equivalent fraction, %= o Four times 3 is 12, so that meant the
numerator would be 3, too.

. L1
If students need more guidance, repeat the same process with 3 foot.

T:
S:

. 1
Talk to your partner. How many inches are equal to 4Efeet?

Easy. 4 x 12 is 48. | know % foot is 6 inches, so 48 + 6 = 54. There are 54 inches. > We drew a tape
diagram with 5 equal units but partitioned the last unit in half.

/———\b i)
i S
45 H = Stin

. o . . .3 . .3
Repeat, using multiplication to find the equivalent number of twelfths in " foot, the number of inches in "

. . .3
foot, and the number of inches in ZZ feet.

T:

Solve Problem 5(a—f) and Problem 6 on your Problem Set using equivalent fractions or a tape
diagram.

Circulate to check for student understanding.
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A STORY OF UNITS

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Use measurement tools to convert
mixed number measurements to smaller units.

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.

=  How is Problem 1(a), % yard = 1 foot, a similar
statement to Problem 5(a), 1—12 foot =1 inch?

= Explain to your partner how to solve Problem
6(b).

=  How can knowing that 8 gallons equals 32 quarts
help you check to make sure your answer to
Problem 6(d) is reasonable?

=  How could your answer to Problem 6(g) help you
figure out Problem 6(h)?

=  How could we rewrite the dimensions of the tile
from the Application Problem using a mixed
number instead of mixed units of feet and inches?

Lesson 12:
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Lesson 12

Name mck Date

1. Drawa tape diagram to show 1yard divided into 3 equal prts.

B T

~

2
Draw a tape diagram to show 27 yards = 8 feet. 2.
1y . S
*MWW
({2

Draw a tape diagram to show %\gjllnn =3 quarts.
(VAT T

gt gt \q*-

. Drawa tape diagram to show 33 gallons: 15 quartsy o,
log o %

w

-~

faF

+
Solve the problems using whateve? 130l works best for you.

n

a. ﬁft: in

ot
[TTTTTTT]
D A T
g 1 2 3 4 s 6 7 8 9 10 11 12
c —%—«:%ﬁ: D in inches
d. ?—Zn i 1
e T'.Iz—h in H o
f. %n=§ﬁ= %
6. Solve.
a1iyd= Y« b. 45 yd= 4w
74 /N
5h er AN
2 gal= \O o d. 73 gal= 3
I\ 7\
o 9% 2%qt 3q%
e 13ft= 1% in f6ift=_78 in
/N /N
50 Gin 7238 Gin
& 1ih= \S in h 63ft= 75 in
7N / \
23n B30 23a 330
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A STORY OF UNITS Lesson 12

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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A STORY OF UNITS Lesson 12 Problem Set

Name Date

1. Draw atape diagram to show 1 yard divided into 3 equal parts.

1

a. gyd— ft
2

b. Eyd— ft
3

C. gyd— ft

2. Draw a tape diagram to show 2§ yards = 8 feet.

3. Draw a tape diagram to show % gallon = 3 quarts.

4. Draw a tape diagram to show 3%ga|lons =15 quarts.

5. Solve the problems using whatever tool works best for you.

1 .
a. ft = in 1 foot
b, —-f=3ft= in < I I 5
0 1 2 3 4 5 6 7 8 9 10 11 12
1 . :
c. —ft==ft= in inches
12 4 ——
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A STORY OF UNITS Lesson 12 Problem Set [/

d —ft==ft= in
12
e. —ft==ft= in
12
f. —ft==ft= in
12
6. Solve.
a. 1§yd: ft b. 4§yd: ft
1 3
C. ZEgaI— qt d. 7Zgal— qt
e. 1-ft= in f. 6=-ft= in
1
g. 1-ft= in h. Gth= in
Eu REKA Lesson 12: Use measurement tools to convert mixed number measurements to 163
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A STORY OF UNITS Lesson 12 Exit Ticket

Name Date

1. Solve the problems using whatever tool works best for you.

1 ) 1 foot
a. —ft==ft= in
12 2 ——
. . < I I 5
b. =z ft = " ft = in
0 1 2 3 4 5 6 7 8 9 10 11 12
inches
2. Solve.
1 3
a. 1l-yd= ft b. 5-gal= qt
3 — 4 ——
EUREKA Lesson 12: Use measurement tools to convert mixed number measurements to 164
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A STORY OF UNITS Lesson 12 Homework

Name Date

1. Draw atape diagram to show 1§ yards = 4 feet.

2. Draw a tape diagram to show % gallon = 2 quarts.

3. Draw a tape diagram to show 1% gallons = 7 quarts.

4. Solve the problems using whatever tool works best for you.

1 . 1 foot
a. 3 foot = inches
1 . < [ I . [ 5
b. BT foot = " foot = inches = d
0 1 2 3 4 5 6 7 8 9 10 11 12
inches
1 .
c. — foot=="foot = inches
12 6 —_—
1 .
d. —— foot==foot = inches
12 3 —_—
2 .
e. — foot=="foot = inches
12 3 —_—
5 .
f. ——foot=="foot= inches
12 6 —_—
EUREKA Lesson 12: Use measurement tools to convert mixed number measurements to 165
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A STORY OF UNITS Lesson 12 Homework

5. Solve.
a. 2§yd: ft b. 3§yd: ft
1 1
C. 3Egal— qt d. SZgaI— qt
e. 6-ft= in f. 7ift= in
4 I 3 I
g. 21ft= in h, 52ft= in
2 4
i. 9-ft= in jo 7=ft= in
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smaller units.

MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS Lesson 13

Lesson 13

Objective: Use measurement tools to convert mixed number
measurements to smaller units.

Suggested Lesson Structure

B Fluency Practice (10 minutes)

B Application Problem (5 minutes)
Concept Development (35 minutes)

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

Fluency Practice (10 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Complete Time Units 4.MD.1 (3 minutes)
= Complete Weight Units 4.MD.1 (3 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may
include an opportunity for mastery of the addition and
subtraction algorithm by means of the Core Fluency Practice
Sets. The process is detailed and Practice Sets are provided in
Lesson 2.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Complete Time Units (3 minutes) During the Complete Time Units
Materials: (S) Personal white board ﬂuenc.y activity, couple Wng and "
speaking. For example, say "four days
while writing 4 days on the personal
white board. This helps both English
language learners and others as they

process the activity.

Note: This fluency activity reviews Lesson 3. Depending on the
class, students might write responses on their personal white
boards or respond orally.

T: (Write 4 days.) How many more days complete the Also, to support students working
week? below grade level, present
S:  3days. equivalencies, such as 24 hours = 1 day,
that students may refer to as they

(Write 40 min.) How many more minutes complete the

solve.
hour?
S: 20 minutes.
EUREKA Lesson 13: Use measurement tools to convert mixed number measurements to 167
smaller units.
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A STORY OF UNITS Lesson 13

(Write 25 min.) How many more minutes complete the hour?

35 minutes.

(Write 18 min.) How many more minutes complete the hour?

42 minutes.

(Write 18 hours.) How many more hours complete the day?

6 hours.

(Write 10 hours.) How many more hours complete the day?

14 hours.

(Write 20 seconds.) How many more seconds complete the minute?
40 seconds.

(Write 34 seconds.) How many more seconds complete the minute?

o de 490 490 49 49 A

26 seconds.

Complete Weight Units (3 minutes)

Materials: (S) Personal white board
Note: This fluency activity reviews measurement conversions from Lesson 1 and the important concept of
completing the unit.

T: (Write 15 ounces.) How many more ounces complete the pound?
S:  (Write 1 ounce.)

Continue the complete-the-unit work using the following possible sequence: 8 ounces, 12 ounces, 4 ounces,
and 7 ounces.

Application Problem (5 minutes)

Micah used 3%ga|lons of paint to paint his bathroom. He used 3 times as much paint to paint his bedroom.
How many quarts of paint did it take to paint his bedroom?

3ﬁ%‘ Soluhon A o
= " +
bathruom E = H_\‘__‘%‘d 1 3u\l= “t"t ?‘}’ P"‘Bfg
waal=l g
bedroom ,S,‘?.L“L———M-
L____T_.___——/’ \T\: L\,é— 5%3,J= 53,‘1 + %*Sd ]5,6} ;<3='-l-5‘6l"
Bqal = 124 = g+ O P~ 454
Mica.h M.itJ 45’ 3”“'{, D{'ﬂﬂﬂfc %\ 5“\ : l%i' =15 rb'"
{or his pecdreom. T?I' 36\“ 3%
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A STORY OF UNITS Lesson 13

Note: Reviewing Lesson 12, students use multiplicative reasoning and the conversion of mixed number
measurements to solve this problem. Solution A solves for the total number of gallons and then converts to
quarts. Solution B finds how many quarts equal 1 unit and then multiplies to find how many quarts are in 3
units.

Concept Development (35 minutes)

Materials: (S) Problem Set

Problem 1: Identify L pound as 1 ounce.
16 |pound

T: 1 poundis equal to how many ounces?

S: 16 ounces. L\ L

T: Draw a tape diagram to represent 1 pound. You said that
16 ounces equals 1 pound. Show this on your tape
diagram.

=

S/
IOILV\(,Q_

S:  (Draw the tape diagram for 1 pound.)

-

1

T pound equals how many ounces? Tell me the complete number sentence.
1

S: e pound = 1 ounce.

2
e pound equals how many ounces?

2 ounces.

- 9 A

Find the number of ounces equal to % pound. Explain your thinking to your partner.

1. 8 1 . .
S: Sis equal to Te 503 pound must be 8 ounces. = | shaded half the tape diagram and saw it was

equal to 8 units. A unitis an ounce, so % pound = 8 ounces. = We used equivalent fractions:
1x8 8

2x8 16

How does the number line next to Problem 1 on your Problem Set illustrate this fact?

S: After shading, it’s easy to see the halfway point on the tape diagram lines up with 8 ounces on the
number line. = You can see that a half is 8 ounces, or 8 of the small length units. It might be even
clearer if we labeled 0 and 16 as 0 pounds and 1 pound not just 0 ounces and 16 ounces.

T: With a partner, complete Problems 1 and 2 on your Problem Set.

Ask early finishers to find the number of ounces in 8% pounds and 11% pounds. Circulate and provide support

as necessary.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

N
\ 4

ounces
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A STORY OF UNITS Lesson 13

Problem 2: Identify 6—10 hour as 1 minute. I howr =

L hour =
COminutes N =

= Iminute

T: 1 hour equals 60 minutes. % hour equals how many

\\\\\\\lll/,/// \\\\\\\ ll/,///
H ? D 7, N 7,
minutes: § ’/,: }\ ’é
S: 1 minute. e = — ~5
: : . 1 = N Z S
T: Discuss with your partner. How many minutes are in > < N “, N

7, N\
7/ \
hour? /I“I“\\

7/Iu|x\\\\\

S: 30 minutes. = | know that when the minute hand has
gone halfway around the clock, it’s 30 minutes.

L1 . . .
T (Write 3 hour = = hour.) What equivalent fraction could we write to

. 1 o
show how many sixtieths of an hour equal 3 hour? Use multiplication

. \\\‘I”Il
to show the equivalence. \\\\ ///

7,
N (ol
g, 1_1x30_30 = =
2 2x30 60 = =
L1 . . . Z I
T: (Write = hour =— hour.) Determine with your partner how to find the -7, N
4 60 ’ N

'//Iu|\\\\\\

number of minutes in a quarter of an hour.

S: | could take the number of minutes in a half an hour
and divide them in half to get 15 minutes. = | know
that when the minute hand has gone a quarter of the

way around the clock, 15 minutes have passed. NOTES ON
1 1x15 15
4 4x15 60 MULTIPLE MEANS

OF ENGAGEMENT:

. |
T: How many minutes are there in 3= hours?
2 Students working above grade level,

Use whatever strategy helps you.

and others who convert 3% hours to
S: 210 minutes.

minutes rapidly and mentally, may
enjoy an autonomous partner activity
1 1 in which they choose their own mixed
82 hours and the number of hours in 81 days. Have students number amounts of hours that their
partners will convert to minutes, or
more challenging, seconds.

If time allows, ask students to find the number of minutes in

start the remainder of the Problem Set as soon as they show
they can apply their learning to solve the number of smaller
units in a mixed number.

Problem Set (10 minutes)

Students should do their personal best to complete the remainder of 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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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Use measurement tools to convert
mixed number measurements to smaller units.

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.

=  How could your answer to Problem 5(a) help you
solve 5(b)?

= Explain to your partner how to solve
Problem 5(i). How do you know that your answer

is reasonable?

=  How does knowing that 5 x 12 equals 60 and
6 x 12 equals 72 help you see that your answer to
Problem 5(m) is reasonable?

=  What is the advantage of saying 3 % feet rather
than 3 z feet?

=  When have you heard someone talk about a
fraction of a unit before? Think of examples using
the units we have worked with today along with
other units of measurement.

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:
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Lesson 13

Name TGLK

1. Solve.

{_ounce

1
2 pound=
—?;pound:%pound: D ounces

,
£ -2t o

| O T 18

0 ouu B s

INENNEN
1

1
i

L

. 2 pound =2 pound = 12, ounces

a

3 1 .
2 Pound = pound = Zz

ounces

b ounces

£ pound =2 pound=
2 pound =3 pound =

2. Dawa Iape\d\lggmm toshow ég pounds =40 ounces
\ooz¥\boz* Soz= Yo oz

16 0T ooz 00T
3. 1 hour

A

(AEERERENEREE NN AN NS REENNA RSN AN AN NS AN NR )
A T T

01234567330 UUBUSETBNNARBUSBYBBVANBRSETBBOLQBUEE0E HRUN FHBHT FHD
minutes

a %houl:_l_mlmne
20 _minutes

20 pour=2hour=
b %2 hour =2 hour

¢ Y3 hour=2hour= 5 minutes

4. Drawatapg dizgram o show that 13 hours =90 minutes. | e = 6O 00
A AN L= a0
— £ hes 60 min 30 min= 90 min

90 0

5. Solve.

a. 1% pounds= {8 ounces ‘%‘: T?Z b. 33 pounds=_BY _ ounces %;&'
74 '\ "
1bez 202 Yoz Loz g‘“ z
=
" esine Ao % da.stb=_3% o g
5 =
= /\ / \% 30
\20z. 0oz Toz
n" Copin
A
e. 12hours=_75 _minutes £. 32hours =_2\O minutes
/> /N
€Orn VB [N
g 23hr= 135 min h s%m:ﬁBO min
\
o 1590 o 20
i 3tyaras=_ |0 feet j72ya=_2D
I\ N
qe (P 1o+ 2P+
k. 42gallons = 1B quans 1L 62gal= 27 o
£ / N\
g 24t gt 3q¢
[E3
m. 53feet= 69 _inches n. 82ft=100 in % %
AN I\ a6
60w Qe Fosa 0 ﬁ
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A STORY OF UNITS Lesson 13 Problem Set

Name Date
o Solve HEEEEEEEEEEEREEN
1
a. —pound = ounce A T T N [ N A A N N O
16 - I I I
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 ounces
b. — pound ==pound = ounces
16 2 _—
1
¢c. — pound =-pound = ounces
16 4 _—
3
d. — pound == pound = ounces
16 4 _—
1
e. — pound == pound = ounces
16 8 _—
3
f. ?pound=§pound= ounces

2. Draw a tape diagram to show 2% pounds =40 ounces.

3.
1 hour
FEEEEEEEEEE RN AR RN N NS
S I [ 7
0012345675 91011121314151617181920 21222324 25 2627 28 28 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49505152 53 54 55 56 57 58 59 60
minutes
1 .
a. —hour= minute
60 —_—
1 .
b. — hour==hour = minutes
60 2 S
1 .
c. —hour==hour = minutes
60 4 S
. 1 .
4. Draw a tape diagram to show that 15 hours = 90 minutes.
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A STORY OF UNITS Lesson 13 Problem Set |1/

5. Solve.
1 3
a. 1 3 pounds = ounces b. 3 3 pounds = ounces
3 1
c. 5-lb= oz d. 5-lb= oz
4 e 2 S
1 . 1 .
e. IZ hours = minutes f. 35 hours = minutes
1 . .
g. ZZ hr = min h. 5-hr= min
. 1 . 2
i 3§yards: feet j. 7§yd: ft
1 3
k. 4Egallons: quarts l. ngal = gt
3 . 1 .
m. SZfeet= inches n. 8§ft= in
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A STORY OF UNITS Lesson 13 Exit Ticket L/

Name Date

1. Draw a tape diagram to show that 4% gallons = 19 quarts.

2. Solve.
1 3 .
a. IZ pounds = ounces b. ZZ hr = min
1 . 5 .
C. SEfeet: inches d. 3gft: in
Eu REKA Lesson 13: Use measurement tools to convert mixed number measurements to 174
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A STORY OF UNITS Lesson 13 Homework

Name Date
o Solve HEEEEEEEEEEEEEEN
1 Pt i+ &+ ¢+ 111111
a. Epound= ounce | | |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 ounces
b. Epound=5pound= ounces
1
¢c. — pound =-pound = ounces
16 4 _—
3
d. — pound == pound = ounces
16 4 _—
1
e. — pound == pound = ounces
16 8 _—
5
f. Epoundzgpound: ounces

2. Draw a tape diagram to show 1& pounds = 20 ounces.

3. Solve.
1 hour
FEEEEE RN R RN RN RS
] | [
01234567 80910111213141516171819202122 2324252627 2829303132 3334 35 36 37 38 30 40 41 42 43 44 45 46 47 48 495051 52 53 54 55 56 57 58 59 60
minutes
1 .
a. —hour= minute
60 S
1 .
b. — hour==hour = minutes
60 2 S
1 .
c. —hour==hour= minutes
60 4 S
1 .
d. — hour==hour = minutes
60 3 S
. 1 .
4. Draw a tape diagram to show that 21 hours = 135 minutes.
EUREKA Lesson 13: Use measurement tools to convert mixed number measurements to 175
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A STORY OF UNITS Lesson 13 Homework

5. Solve.
1 7
a. 2 " pounds = ounces b. 45 pounds = ounces
3 1
c. 6=-1lb= oz d 4§Ib: oz
3 . 1 .
e. 11 hours = minutes f. 45 hours = minutes
3 . .
g. 31 hr = min h. 5-hr= min
. 2 . 1
i 4§yards: feet j. 6§yd: ft
1 3
k. 4Zgallons: quarts l. Zzgal = gt
1 . 5 .
m. 6Zfeet= inches n. 9gft= in
EUREKA Lesson 13: Use measurement tools to convert mixed number measurements to 176

M l THm smaller units.

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS Lesson 14 |1/

Lesson 14

Objective: Solve multi-step word problems involving converting mixed
number measurements to a single unit.

Suggested Lesson Structure

B Fluency Practice (9 minutes)
Concept Development (41 minutes)

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

Fluency Practice (9 minutes)

= Complete Length Units 4.MD.1 (3 minutes)
= Complete Weight Units 4.MD.1 (3 minutes)
= Complete Capacity Units 4.MD.1 (3 minutes)

Complete Length Units (3 minutes)

Materials: (S) Personal white board
Note: This fluency activity reviews measurement conversions and the important concept of completing the
unit.
T:  (Write 90 centimeters.) How many more centimeters complete 1 meter?
S:  (Write 10 centimeters.)
Continue the complete-the-unit work using the following possible sequence:
=  Meters: 50 centimeters, 25 centimeters, 36 centimeters
= Yards: 1 foot
= Kilometers: 500 meters, 650 meters, 350 meters, 479 meters
=  Feet: 10inches, 6 inches, 7 inches

Complete Weight Units (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews measurement conversions and the important concept of completing the
unit.

T: (Write 10 ounces.) How many more ounces complete 1 pound?
S:  (Write 6 ounces.)

Eu REKA Lesson 14: Solve multi-step word problems involving converting mixed number 177
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A STORY OF UNITS Lesson 14

Continue the complete-the-unit work using the following possible sequence:

=  Pounds: 8 ounces
= Kilograms: 900 grams, 750 grams, 250 grams, 378 grams

Complete Capacity Units (3 minutes)

Materials: (S) Personal white board
Note: This fluency activity reviews measurement conversions and the important concept of completing the
unit.

T: (Write 3 quarts.) How many more quarts complete 1 gallon?
S:  (Write 1 quart.)

Continue the complete-the-unit work using the following possible sequence:

=  @Gallons: 1 quart
= Liters: 500 milliliters, 200 milliliters, 850 milliliters, 647 milliliters
= Quarts: 2cups, 1cup

Concept Development (41 minutes)

Materials: (S) Problem Set

Suggested Delivery of Instruction for Solving Lesson 14’s Word Problems

For Problems 1-4, students may work in pairs to solve each of the problems using the RDW approach to
problem solving.

1. Model the problem.

Select two pairs of students who can successfully model the problem to work at the board while the other
students 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 and 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.

Allow students two minutes to complete work on the problem, sharing their work and thinking with a peer.
Have students write their equations and statements of the answer.

EUREKA Lesson 14: Solve multi-step word problems involving converting mixed number 178
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A STORY OF UNITS

3. Assess the solution.

Give students one to two minutes to assess the solutions
presented by their peers on the board, comparing the solutions
to their own work. Highlight alternative methods to reach the
correct solution.

Problem 1

1 - .
A cartoon lasts 3 hour. A movie is 6 times as long as the

cartoon. How many minutes does it take to watch both the
cartoon and the movie?

A
The

C ﬁ ?

S A W W N N |

Solutien #

A o 30
2 bo

30 minubes X 1 = 210 minutes

So\w‘hbnc
| amik = "‘i hour
T wds = Txz he = A oP A s

—likr= 2Dwmin

3W= \20 min
3"£W = |8D win + 2D min = 21D mwn

and then determines the total number of minutes. Solution B s

units throughout the process, figuring out the number of minut
number of minutes in 3 hours.

EUREKA o Dt

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Instead of solving Problem 1, allow
students working above grade level to
solve the remainder of the problems,
and then offer an open-ended
challenge. Ask students to complete
one of the following alternatives:

= Use the model from one of the
problems to write a word problem
of your own. Be sure to include
measurement unit conversions.

= Write a script to explain your
strategy for solving one problem.
Share your script with your partner
during the Debrief.

gol whion ¥

1
doxw T o= 1=3';_'
2. 2

N

b )

= =
Blihours

(3xgo) %30 = 2lo

T4+ takes 210 miautes ‘o

wateh both the casrtoon
and movie.

In Solution A, the student determines that one unit is 30 minutes using equivalent fractions and multiplies by
. . . L1 1
7 to find the total number of minutes. In both Solutions B and C, the student multiplies > by 7 to get 3 3 hours

hows numerical work without noting the

measurement units, re-contextualizing the 210 by writing the statement. Solution C keeps the measurement

es in a half hour and adding them to the

Iving converting mixed number 179
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A STORY OF UNITS Lesson 14

Problem 2

Alarge benchis 7 % feet long. Itis 17 inches longer than a shorter bench. How many inches long is the

shorter bench?

/__1&-—‘_\ So\————-—-'--“'Jm’” A | So‘wxi on%

o — o 6= Tx - I din Ttk 2 16 2n
S E 1Tin 7_“_ Qin = (71,1‘1;,5 + din = 86in TE4 in M, 6«?4—:-3-‘.;’ 544 Qi

N—— N
: b Qbin-1Tin = 69in 66 1din
b: 7‘&1“--—17;" 504 Qin = (SX |;;,,)+q;n= 6%in
Solution C Slahaa D
on
he Shoctec beach  1Tin= [+ 5u T, £ st.1_e9
Té 69 :nc;‘nes [0“3' 12‘?5‘1-‘\ /_\] 12-:1, “le=9%2%3" 51;,
78 2m— 18556 Qun 6 | Ex@)+a=ta
A - .
b 18 (5% 12i) * Tn= (Ain b = L9inches

. . . 1 . . .
Equivalent fractions are used to determine that - foot equals 2 inches in Solution A. The length of the longer

bench is converted from feet into inches. To find the length of the shorter bench, 17 inches is subtracted
from the length of the longer bench. In Solution B, the student decomposes 7 feet 2 inches into 6 feet 14
inches and subtracts. First, 14 inches are subtracted to get to 6 feet. Next, the student subtracts the
remaining 3 inches to get 5 feet 9 inches. This mixed unit measurement is then converted into 69 inches to
find the length of the shorter bench in inches. Solution C shows converting the difference in length into a
mixed unit to subtract. Solution D shows converting both to mixed numbers to subtract. Each is then

converted to inches.
Problem 3

) . - . 3
The first container holds 4 gallons 2 quarts of juice. The second container can hold 1 " gallons more than the

first container. Altogether, how much juice can the two containers hold?

2t M So\u.lﬁor\ %
Yaal g T
T pde ot dats legteagafag O el 3 30 <l 20
9
a‘n&r F\‘S? %‘%Q\ = Liq_‘{-'*'scﬁf 7?+ had
C= [3qF + (134t + 7o) 10.gal 3¢t
C=uzgt |
I iners hold
The condainers W
The Liso containecs can hold H%r:tuo.rﬁ, 0 3@\“(5 0 ‘I)Mrh
Eu REKA Lesson 14: rSTfl);\;eSun::;:;;t;agv:g?ﬂggil:;?s involving converting mixed number 180
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A STORY OF UNITS Lesson 14

Solution A is solved by converting the mixed unit and the mixed number measurement into quarts, converting
. . 3
to a smaller unit. Remembering 4 quarts equals 1 gallon, students solve for 1 " gallons as 7 quarts. The total

number of quarts in the two containers can then be found by adding the number of quarts held by the first
and second containers together. In Solution B, the units are kept as mixed measurements. The tape diagram
makes it easy to see the total is made up of two equal parts of 4 gallons 2 quarts plus 1 gallon 3 quarts

. ..3 . . .
because the second container is 1 " gallons more than the first. This results in a total of 10 gallons 3 quarts
that is then converted into 43 quarts.

Problem 4

A girl’s height is 3 % feet. A giraffe’s height is 3 times that of the girl’s. How many inches taller is the giraffe
than the girl?

3346
—N— h
gt [ ), A
3&:'&:{—- j

Solution A
= Py s A kL= 30 230,
s s o I b
;g:;,qq:m :; ;L:': e (6x1kin )£ 8in=B0in
Solution P
Zm'&sl (17; 33{-‘+ ) +<U%' 8 3 B 3:“ R
- L3R i The gieakle is 30 inces Fallec than Hhe gic'.

Solution A converts the height of the girl into inches. Then, the height of the giraffe is found by solving for 3
units, as 1 unit equals 40 inches. The heights are subtracted to find the difference of 80 inches. Once the
model is drawn, students may see that they do not need to find the giraffe’s height to solve this problem.
Both Solutions B and C recognize that the two units in the model represent how much taller the giraffe is than

the girl. Solution C uses the distributive property to multiply the mixed number by 2. Solution C converts the
feet into inches.
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A STORY OF UNITS

Problem Set

Please note that Problems 1-4 on the Problem Set are
completed during instruction. As students present
themselves ready to solve independently, release some
students or the entire class to work independently or in
partnerships. Problems 5-6 can be completed
individually, with a partner, or via whole-class instruction.

Student Debrief (10 minutes)

Lesson Objective: Solve multi-step word problems
involving converting mixed number measurements to a
single unit.

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.

= |nProblem 1, how many different ways were 7

. 7
halves represented? (30 min x 7, as 3 and as

6 1 . .
>+ 5.) What advantage is there to knowing all of

these representations when it comes to solving a
problem like this one?

= Explain to your partner how you solved Problem
2. If you used different strategies, discuss how
you arrived at the same answer.

=  What shortcuts or efficiencies did you use today
when solving your problems? How do you decide
whether to start by converting to a smaller unit or
to work with the mixed number measurements?

=  How is the remainder in Problem 5 interpreted?

=  Did you have trouble persevering at times?
When? What can you do to stay focused?

Name T ILOK Date
Directions: Solve using RDW.
1. Acartoon lasts ; hour. Amovie is 6 times as long as the cartoon. How many minutes does it take to
watch both the cartoon and the movie? -t—
7% 30 minutes
A .
C/[—_“—l{ T :a\ommu'i'cs
% T T - T+ takes alominutes
to watde both the
movie and the
Cardvoh -
2. Alarge benchis 7 % feet long. Itis 17 inches longer than a shorter bench. How many inches long is the
shorter bench?
s 2 Ju 7% f¢ = 1in
L i AN
EEI/ Bintdin = 1Tin
NeF+ LeLin =~ 1Tin ={(9in

The shorter bunchy 15 bAinches ""3'

3. The first container holds 4 gallons 2 quarts of uice. The second container can hold 1 gallons more than
the first container. Altogether, how much juice can the two containers hold?

| 134 9 %J" 830,\ 4%+ * Ignj 3tb+

2 = qqel ;\cp‘
The tnduiner holds
li) 9ol 3“%1 O%’JW’CL. ““bJ‘ 37)+
3 103¢»l 31)-\'

4 aw;mua;m. Agjr)fkfi nl@htiiillmlilhalnflheﬂl‘" Nwmluh!lmlsﬂ!!jmﬂl
than the giri?
356 4334
= 365 win +3H . A,

3irl ?
5imﬂcﬁ i

L% 1Zia T2 0a.
2+E= B0 2
The girate t¢ Ep inches Haller Fhaw e girl,
5 P Into each bag. ¥ tram 22 pounds af pretiels?
223 pounds 12t
= N slaut 2 bags can be
5 3 ler 2304 o2 . made Lo 22% poonds
a3b I : “lo of preteels.
T y
i
™ Rowaiader
ok
i of i o
& How mix i needed for
26 servingg b * 5 sunces = A0 ouwees
= 125 Serdans
D wncs (s veeded ko

L
mmm wake 120 Seevingg |

b Extension: The mix i bought lﬂl;mﬂl’- Herw many Bags will be needed 1o make 120
! sendngs?
3 poonds ‘o ozx2 =60 o2
HN To waKE 120 servings, 3 bags Wt be weeded

3200 % §92. 2RO 0L,  ocause 244 1s awly 0 aunces bark we weed 0.
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A STORY OF UNITS Lesson 14 |1/

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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A STORY OF UNITS Lesson 14 Problem Set

Name Date

Use RDW to solve the following problems.

1 - . . .
1. A cartoon lasts 3 hour. A movie is 6 times as long as the cartoon. How many minutes does it take to
watch both the cartoon and the movie?

2. Alarge benchis7 % feet long. Itis 17 inches longer than a shorter bench. How many inches long is the
shorter bench?

) . - . 3
3. The first container holds 4 gallons 2 quarts of juice. The second container can hold 1 " gallons more than
the first container. Altogether, how much juice can the two containers hold?
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A STORY OF UNITS Lesson 14 Problem Set

4. Agirl’s height is 3 é feet. A giraffe’s height is 3 times that of the girl’s. How many inches taller is the
giraffe than the girl?

5. Five ounces of pretzels are put into each bag. How many bags can be made from 22 % pounds of pretzels?

6. Twenty servings of pancakes require 15 ounces of pancake mix.

a. How much pancake mix is needed for 120 servings?

b. Extension: The mix is bought in 2 %—pound bags. How many bags will be needed to make
120 servings?
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A STORY OF UNITS Lesson 14 Exit Ticket Ll

Name Date

Use RDW to solve the following problem.

It took Gigi 1 hour and 20 minutes to complete a bicycle race. It took Johnny twice as long because he got a
flat tire. How many minutes did it take Johnny to finish the race?
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A STORY OF UNITS Lesson 14 Homework L/

Name Date

Use RDW to solve the following problems.

1. Molly baked a pie for 1 hour and 45 minutes. Then, she baked banana bread for 35 minutes less than the
pie. How many minutes did it take to bake the pie and the bread?

2. Aslide on the playground is 12 % feet long. Itis 3 feet 7 inches longer than the small slide. How long is
the small slide?

3. The fish tank holds 8 gallons 2 quarts of water. Jeffrey poured 1 z gallons into the empty tank. How much
more water does he still need to pour into the tank to fill it?
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A STORY OF UNITS Lesson 14 Homework L/

4. The candy shop puts 10 ounces of gummy bears in each box. How many boxes do they need to fill if there
are 21 i pounds of gummy bears?

5. Mom can make 10 brownies from a 12-ounce package.

a. How many ounces of brownie mix would be needed to make 50 brownies?

b. Extension: The brownie mix is also sold in 1 %—pound bags. How many bags would be needed to make
120 brownies?
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A STORY OF UNITS End-of-Module Assessment Task

Date

Name

1. Solve for the following conversions. Draw tape diagrams to model the equivalency.

a. lgal=_  qt b. 3qtlpt=__  pt
2. Complete the following tables:

* Pounds Ounces . Hours Minutes
1 1
2 3
6 7
10 10
13 14

The rule for converting pounds to ounces is The rule for converting hours to minutes is

3. Answer true or false for the following statements. Explain how you know using pictures, numbers, or

words.

a. 68 ounces <4 pounds
b. 920 minutes > 17 hours

c. 38inches = 3 feet 2 inches

Module 7: Exploring Measurement with Multiplication 189
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A STORY OF UNITS End-of-Module Assessment Task [/

4. Convert the following measurements.

a. Expressthe length of a 9 kilometer trip in meters.

b. Express the capacity of a 3 liter 240 milliliter container in milliliters.

c. Express the length of a 3 foot 5 inch fish in inches.

1 L
d. Expressthe length of a2 " hour movie in minutes.

. 3 .
e. Expressthe weight of a 245 pound wolverine in ounces.

5. Find the following sums and differences. Show your work.

a. 4gal2qt+5gal3qt= gal qt

b. 6ft2in—9inches= ft in

¢c. 3 min34sec+7min46sec= min sec
d. 24Ib90z—31Ilblloz= Ib oz
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A STORY OF UNITS

6. a. Complete the table.

Length

yards

inches

1

2

10

End-of-Module Assessment Task

b. Describe the rule for converting yards
to inches.

¢. How many inches are in 15 yards?

d. Jacob says that he can find the number of inches in 15 yards by tripling the number of inches in 5
yards. Does his strategy work? Why or why not?

e. Ablue ropein Garret’s camping backpack is 6 yards long. The blue rope is 3 times as long as a red
rope. Ayellow rope is 2 feet 7 inches shorter than the red rope. What is the difference in length
between the blue rope and the yellow rope?
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A STORY OF UNITS End-of-Module Assessment Task | L/

End-of-Module Assessment Task Topics A—C

Standards Addressed

Use the four operations with whole numbers to solve problems.

4.0A.1 Interpret a multiplication equation as a comparison, e.g., interpret35=5x 7 as a
statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal
statements of multiplicative comparisons as multiplication equations.

4.0A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by
using drawings and equations with a symbol for the unknown number to represent the
problem, distinguishing multiplicative comparison from additive comparison. (See CCSS-M
Glossary, Table 2.)

4.0A.3 Solve multi-step word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. Represent these problems using equations with a letter standing for the
unknown quantity. Assess the reasonableness of answers using mental computation and
estimation strategies including rounding.

Solve problems involving measurement and conversion of measurements from a larger unit to a smaller
unit.

4.MD.1  Know relative sizes of measurement units within one system of units including km, m, cm;
kg, g; Ib, 0z.; |, ml; hr, min, sec. Within a single system of measurement, express
measurements in a larger unit in terms of a smaller unit. Record measurement
equivalents in a two-column table. For example, know that 1 ft is 12 times as long as 1 in.
Express the length of a 4 ft snake as 48 in. Generate a conversion table for feet and inches
listing the number pairs (1, 12), (2, 24), (3, 36), ...

4.MD.2  Use the four operations to solve word problems involving distances, intervals of time,
liquid volumes, masses of objects, and money, including problems involving simple
fractions or decimals, and problems that require expressing measurements given in a
larger unit in terms of a smaller unit. Represent measurement quantities using diagrams
such as number line diagrams that feature a measurement scale.

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 7: Exploring Measurement with Multiplication 192
EUREKA
MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS

End-of-Module Assessment Task

4e7

A Progression Toward Mastery

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of | Evidence of some | Evidence of some | Evidence of solid
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 gives an The student correctly The student correctly The student correctly
incorrect answer for answers and models answers both parts but | draws a tape diagram
both parts. one of the two parts. has small errors in the to model each part and

4.0A.1
models. answers:
4.MD.1 OR a. 4qt.
The student correctly b. 7pt.
answers one part but
draws two accurate
models.
2 The student completes | The student correctly The student correctly The student correctly
less than half of the completes one of the completes both tables answers:
4.0A.1 problem correctly. two tables with the but inaccurately a. 16,32, 96, 160, and
e accompanying rule. describes the rules for 208 ounces;
4.MD.1 one or both tables. identifies an
OR accurate rule, such
The student accurately as multiply by 16.
completes one table b. 60, 180, 420, 600,
and identifies the rule and 840 minutes;
for both tables. identifies an
accurate rule, such
as multiply by 60.

3 The student correctly The student correctly The student correctly The student correctly
answers less than two answers two of the answers all three parts | explains each answer
parts correctly. three parts, providing and provides solid using pictures,

4.MD.1 . .
some reasoning for reasoning for at least numbers, or words and
each part. two parts. correctly answers:
OR a. False.
The student correctly b. False.
answers two of the c. True.
three parts and
provides solid
reasoning for at least
two parts.
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A STORY OF UNITS

End-of-Module Assessment Task

4e7

A Progression Toward Mastery

4 The student answers The student correctly The student correctly The student correctly
fewer than two parts answers two or three answers four of the five | answers:
correctly. of the parts. parts. a. 9000 meters.
4.MD.1 ’
OR b. 3,240 milliliters.
The studentanswersall | < 41 inches.
arts correctly but
p. y d. 135 minutes.
without labeling the
units. e. 390 ounces.
5 The student answers The student correctly The student correctly The student correctly
fewer than two parts answers two of the answers three of the answers:
correctly. four parts. four parts. a. 10egal1qt.
4.MD.1 gl ta
OR b. 5ft5in.
4.MD.2 The studentanswersall | « 11 min 20 sec.
arts correctly but
P Y d. 20lb140z.
does not show work.
6 The student answers The student correctly The student correctly The student correctly:
fewer than three parts answers three of the answers all parts but a. Completes the
correctly. five parts. does not provide solid table: 36.72. 108
4.0A.1 reasoning or evidence 144. 180, 360
4.0A.2 of showing work in two inches.
of the five parts.
4.0A.3 P b. Describes the rule,
OR ;
4.MD.1 such as multiply the
The student correctly number of yards by
4.MD.2 answers four of the five 36.
parts. c. Solves for 540
inches in 15 yards.
d. Answers yes and
provides an
accurate
explanation, such
as 15 yards is 3
times as much as 5
yards, so 3 x 180
inches = 540 inches.
e. Answers 14 feet 7
inches using RDW.
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A STORY OF UNITS End-of-Module Assessment Task

Name \.)O-CJL Date

1. Solve for the following conversions. Draw tape diagrams to model the equivalency.
a. lgal= u qt b. 3qtipt= pt

L ot

I 54.1

~

lcb'l‘

2. Complete the following tables:

* Pounds Ounces Hours Minutes
1 e 1 %
2 32 3 (80
5 Nl ’ HZo
10 ko 10 o0
13 208 14 4o

The rule for converting hours to minutes is

multiply hoors by @O

The rule for converting pounds to ounces

is Mulﬁpl&f Pounds bg ’(0 :

3. Answer true or false for the following statements. Explain how you know using pictures, numbers or

words. lpomd= llo ounces 8oz > 4oz

‘\!liﬁ ‘-\povnds=b'-hum¢s

a. 68 ounces < 4 pounds

| hovr'= lominutes i < 1,020 min
b. 920 minutes > 17 hours &lS-E 17 howrs = loz0 winutes e
| ot = 1L inches

c. 38inches = 3feet2inches 'h'ILe» 3 {eet = 3lo inches 33in = HKin

3hint 2Zinz Fin
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A STORY OF UNITS End-of-Module Assessment Task

4. Convert the following measurements. q
a. Express the length of a 9 kilometer trip in meters. ,OOO MC«“’U S

b. Express the capacity of a 3 liter 240 milliliter container in milliliters. 3, Z'io mbL

c. Express the length of a 3 foot 5 inch fish in inches. L“ lﬂChCS

d. Express the length of a 2 % hour movie in minutes. 137 m‘-”‘ULCS

e. Express the weight of a 24% pound wolverine in ounces. 3@0 ovnees

5. Find the following sums and differences. Show your work.

a. 4gal2qt+5gal3qt= lO gal l qt

N
\ab'l lrb'['

b. 6ft2in—9inches= 5 ft 5 in

VAN
5 IHn

c. 3 min 34 sec+7 min 46 sec = “ min Zosec

sec  l4sec

4 FAlBur=—SlitTes= L 2D b 4 oz

251b 2501.
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A STORY OF UNITS End-of-Module Assessment Task

6. a. Complete the table. b. Describe the rule for converting
yards to inches.
Yards Inches

1 3, Multiply He number
2 17 of I:P-fds b‘f 3lo.

3 |08

4 144

5 180

10 30

¢. How many inches are in 15 yards?

553’;‘:;“ 190in + 30O = SHOin
10 = n
9 Tnere ave 94D inches in 1S tjards.

d. Jacob says that he can find the number of inches in 15 yards by tripling the number of inches in 5
yards. Does his strategy work? Why or why not?

‘/fs, 15 yards (on be foond multiplyine 5 yards x3, <o gov can

mulbiply Henamber o indhes in - Dyards by 3.
5x3ln =180in  18Din x 3 = 940in

e. Abluerope in Garret’s camping backpack is 6 yards long. The blue rope is 3 times as long as a red '
rope. Avyellow rope is 2 feet 7 inches shorter than the red rope. What is the difference in length
between the blue rope and the yellow rope?

le yd

e o R s Blue: (oyd= 18 FF
Blae L : J bt 26 Tin= 38 Bn  jon 34 Gin= 46 Ti
Red C% 5{}Alzin 8 in
Yelow E:]\.__‘___._V—..__f The difference (a 1Lu.c5-H4 between the
? b{ve rope and +he yellow vope € Lrbeer Tinches .
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A STORY OF UNITS

Mathematics Curriculum

GRADE

GRADE 4 e MODULE 7

Topic D
Year in Review

In Topic D, students review math concepts they learned throughout the year and create a summer folder.

In Lesson 15, students review their work with the area formula, as well as their multiplication skills, by solving
for the area of composite figures. Initially introduced in Grade 3, these problems now require a deeper
understanding of measurement and the area formula. Lesson 16 is a continuation of Lesson 15, asking
students to draw composite figures and to solve for a determined area. To review major fluency work
completed in Grade 4, students work in small groups in Lesson 17, taking turns being the teacher and
delivering fluency drills to their peers. Finally, Lesson 18 reviews major vocabulary terms learned throughout
Grade 4 as students play various games to further internalize these terms.

A summer folder is developed across the four lessons within this final topic. In Lesson 15, students create a
take-home version of a personal white board that they can use during the lessons and at home during the
summer. Each page of the Homework of these lessons includes a top half and a bottom half that have
identical problems. The top half is completed for homework, ultimately becoming an answer key for the
bottom half. The bottom half is placed into the student mini-personal white boards and is completed over
the summer. Having already completed the top half, students can check their work by referring back to the
top-half answer key. Other games, templates, and activities used in the final lessons are also included within
the folder so that, on the final day of school, students go home with a folder full of activities to practice over
the summer to keep their Grade 4 math skills sharp.

A Teaching Sequence Toward Mastery of a Year in Review

Objective 1: Create and determine the area of composite figures.
(Lessons 15-16)

Objective 2: Practice and solidify Grade 4 fluency.
(Lesson 17)

Objective 3: Practice and solidify Grade 4 vocabulary.
(Lesson 18)
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A STORY OF UNITS Lesson 15

Lesson 15

Objective: Create and determine the area of composite figures.

Suggested Lesson Structure

B Fluency Practice (9 minutes)

I Application Problem (5 minutes)
Concept Development (36 minutes)

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

Fluency Practice (9 minutes)

= Mini-Personal White Board Set-Up (5 minutes)
= Find the Area 4.MD.3 (4 minutes)

Mini-Personal White Board Set-Up (5 minutes)

Materials: (S) Plastic page protector, manila folder, tape

Note: In Topic D, all homework pages are designed to become part of the take-home summer folder, created
in this lesson. Therefore, students will only complete the top portion of each homework page and use the
bottom portion as extra practice during the summer, inserting it into their mini-personal white boards.
Although the homework does not directly reflect the work on each lesson’s Problem Set, the work is directly
related to the lesson and Grade 4 standards.

Today’s lesson is the first of four in the Fourth Grade Project. Each lesson involves the creation of an activity
page that is later placed in a take-home summer folder. (See Debrief for further explanation.) The folder will
contain materials, games, and activities for student reference and practice over the summer. Students create
the mini-personal white board to use during lessons and continue to use it over the summer to complete
activity pages.

Step 1:  Model for students how to fold and cut a plastic page protector in
half horizontally. Discard the top piece, keeping the bottom half
that is closed like a pocket.

Step 2:  The pocket of the page protector becomes the mini-personal white
board. It should be attached to the top of a manila folder as shown
by taping the three closed sides of the page protector to the folder.
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A STORY OF UNITS Lesson 15

Find the Area (4 minutes)

Materials: (S) Mini-personal white board

Note: This fluency activity reviews area from Module 3 and prepares students for determining the area of
composite shapes in this lesson.

T: (Project a rectangle with a width of 3 cm and a length of 10 cm.) Solve for the area of this rectangle.
30 square centimeters.
(Project a rectangle with a width of 3 cm and a length of 6 cm.) Solve for the area of this rectangle.
18 square centimeters.

A

(Project a rectangle with a width of 3 cm and a length of 16 cm.) Solve for the area of this rectangle.
S: 48 square centimeters.

Continue with the following possible sequence:

= Rectangle with a width of 6 cm and length of 20 cm; width of 6 cm and length of 8 cm; width of 6 cm
and length of 28 cm.

= Rectangle with a width of 4 cm and length of 40 cm; width of 4 cm and length of 7 cm; width of 4 cm
and length of 47 cm.

Application Problem (5 minutes) NOTES ON
MULTIPLE MEANS
Emma’s rectangular bedroom is 11 ft long and 12 ft wide. Draw OF ENGAGEMENT:

and label a diagram of Emma’s bedroom. How many square

Give everyone a fair chance to be
feet of carpet does Emma need to cover her bedroom floor?

successful by providing appropriate
scaffolds. Students may use

1 70 translators, interpreters, or sentence
. 1
A SR frames to present and respond to
A= [1x12 x 12 feedback. Models shared may include
,9\ 10+ 7;7/’_ concrete manipulatives.
A=132 11O If the pace of the lesson is a

consideration, prepare presenters
beforehand. The first problem may be
most approachable for students
working below grade level.

| 3 &

Emma will need 122 scyarc feet of carpet.

Note: This Application Problem reviews Grade 4’s work with the area formula and two-digit by two-digit
multiplication. It also serves as the lead-in to today’s Concept Development. Be sure students draw models
with appropriate length sides to represent the dimensions given in the problem. Have students use their
mini-personal white boards to complete this problem.
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A STORY OF UNITS Lesson 15

Concept Development (36 minutes)

Materials: (S) Problem Set

Suggested Delivery of Instruction for Solving Lesson 15’s Problems

For Problems 1-6 below, students may work in pairs to solve each of the problems using the RDW approach
to problem solving.

1. Model the problem.

Select two pairs of students who can successfully model the problem to work at the board while the other
students 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 and 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.
Allow students two minutes to complete work on the problem, sharing their work and thinking with a peer.
Have the students write their equations and statements of the answer.

3. Assess the solution.

Give students one to two minutes to assess the solutions presented by their peers on the board, comparing
the solutions to their own work. Highlight alternative methods to reach the correct solution.
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A STORY OF UNITS Lesson 15

Problem 1

Emma’s rectangular bedroom is 11 ft long and 12 ft wide with an attached closet that is 4 ft by 5 ft. How
many square feet of carpet does Emma need to cover both the bedroom and closet?

Solution A Solution &
N £+ I £4
| A= (1bxn) - (4x0)
12 H g 2f = - 24
56+ = \62
46

A= (Nx12) + (4x5) 7

= 3%k 2D Emma needs (52 square feet of carpet

2151 o cover her bedrpon and closet Floor.

Drawing on their knowledge of solving for composite shapes in Grade 3, students may choose to solve as
shown above. Solution A models solving for the two distinct areas and adding those areas together.
Solution B models solving for a larger rectangle and subtracting the area not included in the floor space of the

bedroom or closet.

Problem 2

To save money, Emma is no longer going to carpet her closet. In addition, she wants one 3 ft by 6 ft corner of
the bedroom to be wood floor. How many square feet of carpet will she need for the bedroom now?

Solution A Selution &
|
£ :
- : A 1 A= @ x 1) + (3%5)
I xpft= square : o
¢ g e
l?.{-\‘ lgx s:buaﬂ 'ﬂ' £ ol
- 18 qﬁuﬂ.r{'ﬂ'

28

Now, Emma. needs 15 square

[ V4 square £+ 3%
4 I s Guck of cavpet B her bedroom.
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A STORY OF UNITS

Lesson 15

Solution A subtracts the area of the wood floor from the entire area of the bedroom. Solution B solves using
just the carpeted space, dividing it into two smaller rectangles to solve. Allow students to analyze that both
solution strategies are correct and the placement of the wood floor in their diagram has no effect on the

answer.

Problem 3
Find the area of the figure.

A
Solvhon Solution B Solvhiont
20# S - e 204
t 0
| | | | | : 1
| s i : | 5Ht
| ,_ta i - |
A b J r
A3tk ’ 154t I 15 ft
121 ; E i | 12 ft
5ft 5 ft ‘ S ft
—
&

A= (15 *20) - (512

A= (5x20) + (5 %26) +(5 x8)

A= (3%15) + (12x9) +(iax6)

= 300 - ko
= (00t 100+ 4o
= 240 = 2up - |20+ LO+(0O
e area of the figure is _ ; = 240
Mo square Feet. i:g FS%L:::?.Q& is thearta o e area s 240 sypare et

Allow students to solve using a solution that is comfortable for them. Solution A solves for the entire area of
a larger rectangle and subtracts the void area. Solutions B and C partition the figure into three different
smaller rectangles and find the area of the entire figure by adding the areas of the three smaller rectangles.

Problem 4

Label the sides of the figure with measurements that make sense. Find the area of the figure.

Solution A

Sm N 5m
Im
Hm
19m
The avea of
A= (\5 x4)= (7"‘ ) +his ﬁgurc
= Lo-10 i% ﬁosttunfe
= §D meters.
Lesson 15:
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Create and determine the area of composite figures.

Solution B

lem om
s
‘M
Sm !
Em
. 18) - 3
A (57. 8) - (6x23) o
= 9o - (124 9_‘-.) +his ﬁgurt
- - is 15
-15 sHvare meters.
=15
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A STORY OF UNITS

Solutien C
————————
106+ g
Yér
o0t 1064
ELS
A= (8x10) +(xw) +(¥%10)
= g0 +4o + €O
il i 200 square {feet.

ne area of ¥ fgure

Lesson 15

Solvtion D
aonion Y

Tem

Sem

SLI“

..........

24 em

A= (3% 35) « (8x34) + (24 % 34)

n

11

28+ 28 + 84

1

(24¢2)+ @+ ) +(12+ %)

ardo IS
(4O ?.I\; sy centimeters,

Note: As students build and solve this problem, they may choose the strategy most comfortable for them.
Some students will choose to find the area of the whole rectangle and then subtract the part they do not
need. Others will break the figure into three separate rectangles, find the separate areas, and add them
together. In either case, careful attention should be paid to ensuring that students recognize that the length
of the single long side of the figure must be equal to the sum of the shorter opposite sides. This must be true
from top to bottom, as well as from left to right. A complexity may arise, as shown in Solutions B and D,
where the length of an interior side may be a fractional length. Using what students already know about
multiplication of fractions, students can solve using various strategies.

Problem 5

Peterkin Park has a square fountain with a walkway around it. The fountain measures 12 feet on each side.

The walkway is 3%feet wide. Find the area of the walkway.

So\w\‘loﬂ A

o . R

£+ 37—
(V% ‘-Fl'
128y
T
316
L ~
———

33+ 12+433°\4

A= (19x19) = (121D
= Bl -1
= DN

“The area of Hhe walkway
1 211 scbuar! Ceet.
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A STORY OF UNITS Lesson 15

Solwhon &
S

3% 6 A= Lx(33x12)+ 2x (3%:[%)
G
| * 2 (36+%) + 2% (57+ )
= (j_x '-\7_) + (beb"i)
Lk = 4+ 173
= 2l
ey The aren of +he wallwny 13
4 ‘____J 211 s(buo.fe £eet .
— Aff—

Drawing this diagram may prove difficult for some, as there are many dimensions that could be labeled.
Encourage students to think about the diagram as a whole to find a solution strategy. Solution A found the
area of the largest rectangle minus the area of the inner rectangle to find the area of the walkway. Solution B
decomposed the walkway into 4 parts, 2 that are the same area and another 2 parts that are also the same
area. Encouraging students to draw diagrams that are to scale is important for verifying if their answer is
reasonable.

Problem 6

If 1 bag of gravel covers 9 square feet, how many bags of gravel will be needed to cover the entire walkway
around the fountain in Peterkin Park?

217
PR Y

. | A | ] 25 lmjs will be necdd,

\ il onl
B kindsr as 24 bags w o:} L_
24 of | cover Zlle square .

Bi

—t

37
20

——

1

Students must use division to solve this final word problem. A tape diagram allows them to see that the
solution finds the number of groups not the number in each group. Students can solve using any division
strategy learned in Grade 4. They must also interpret the remainder to solve correctly.

Problem Set

Please note that the Problem Set is completed as part of the Concept Development for this lesson.
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A STORY OF UNITS Lesson 15

Student Debrief (10 minutes)

Name Date

Reflection (3 minutes)

In the table below are topics that you learned in Grade 4 and that were used in today’s lesson.

Choose 1 topic, and describe how you were successful in using it today.

Note: The Reflection replaces the Exit Ticket in
Topic D.

Z-dig‘\‘f by Z-fiigit Area formula Division ofla_-dig‘\t number by
multiplication 1-digit number

Before the Student Debrief, instruct students to
complete the Reflection pictured to the right. Subtraction of muli-digi Addition of mult-digit Solve Mt svep e
Reflections are replacing Exit Tickets in Topic D

in order for students to have four days to think
back on their learning and growth in Grade 4.

Lesson Objective: Create and determine the area of composite figures.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

Invite students to review their reflections before going over 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.

= Share your Reflection with a partner. After you
have both shared, choose one more skill from the
set you both notice you used today, and share T - )
your experience and progress with using that skill. 1. Emmas rectangular bedroom i 111t ong and 12 f wide with  closet thats ¢ by 5 ft. How many

square feet of carpet does Emma need to cover both the bedroom and closet?

Date

=  For many word problems in Grade 4, we drew

853
tape diagrams to model the problems. What
24 iy
advantage does the area model have over tape : Sk e nedds 152 spuace Feeh of
diagrams for these types of problems? How can Grpet 4o Cover Vier bedvoom aud
K A Az (WFRD & (¢ xg)  claset £loor.
being able to draw various models be helpful as 2132420
you move into the next grades? sz
* In which other questions did you see each of the 5. emmpomyBaaalilomprchgfhonpiics i oadibnsfpusisos SEHER

corner of her bedroom to be wood floor. How many square feet of carpet will she need for the bedroom

strategies that were used in Problem 4?
=  Did you prefer using one strategy over the other? B44% 6 =16 spuace feek
Why?

=  How did Problem 3 relate to Problem 2?

zn
1% sjuare Leet
= HHg sguare Leet
n4 Spuare Leer

Now, Emwma neede I\ square Leet
ok ovper v e bedroom .
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A STORY OF UNITS Lesson 15

Model for students how their homework assignment only
requires them to complete the top half of the sheet. The
bottom half of each page is a duplicate of the top. By 5 e o R B o
completing the top half as homework, they are creating an '

A’= + *®
answer key for themselves for the summer when they can LEwie-+ LOEwEIS: )

156

=120 + Lo+ R
then fold the sheet in half, insert the clean problem into =240 e ‘
the mini-personal white board, and fold back the top part The aveass 240 cuare fee, el

containing the answer. Students can then solve the
problems and refer back to the answers to check their
work.

4. Label the sides of the figure below with measurements that make sense. Find the area of the figure.
Sm Sm

Ym

K= (5 x4) - (2x5)

=L0-\0

= SD

The avea of +he ‘F\’auv, i 5B squave. Weters.,

5. Peterkin Park has a square fountain with a walkway around it. The fountain measures 12 feet on each
side. The walkway is 33 feet wide. Find the area of the walkway.

Ak —

m st A= (G ¥ 18 - (12 x12)
o =300 1Yy
st =211

The avea of Hhe Walkway
33412235219 % 2\1 sguare-feet.

6. If 1bag of gravel covers 9 square feet, how many bags of gravel will be needed to cover the entire
walkway around the fountain in Peterkin Park?

21
Y —
n T ?, 25 vagg will be needed,
- as 2tvaac will mly
o (ovier 2\ gpuare feet.
24 )
4Tz
1§
EY
3b
\
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A STORY OF UNITS Lesson 15 Problem Set [/

Name Date

1. Emma’s rectangular bedroomis 11 ft long and 12 ft wide with an attached closet that is 4 ft by 5 ft. How
many square feet of carpet does Emma need to cover both the bedroom and closet?

2. To save money, Emma is no longer going to carpet her closet. In addition, she wants one 3 ft by 6 ft
corner of her bedroom to be wood floor. How many square feet of carpet will she need for the bedroom
now?
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A STORY OF UNITS Lesson 15 Problem Set [/

3. Find the area of the figure pictured to the right. 20 ft

5ft

15 ft
12 ft

5ft

4. Label the sides of the figure below with measurements that make sense. Find the area of the figure.
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A STORY OF UNITS Lesson 15 Problem Set [/

5. Peterkin Park has a square fountain with a walkway around it. The fountain measures 12 feet on each
side. The walkway is 3%feet wide. Find the area of the walkway.

6. If 1 bag of gravel covers 9 square feet, how many bags of gravel will be needed to cover the entire
walkway around the fountain in Peterkin Park?
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A STORY OF UNITS Lesson 15 Reflection [ LW/

Name Date

In the table below are topics that you learned in Grade 4 and that were used in today’s lesson.

Choose 1 topic, and describe how you were successful in using it today.

dlglt' bY 2 qlglt Area formula Division of‘3‘ digit number by
multiplication 1-digit number
Subtraction of multi-digit Addition of multi-digit Solving multi-step word
numbers numbers problems
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A STORY OF UNITS Lesson 15 Homework |1/

Name Date

For homework, complete the top portion of each page. This will become an answer key for you to refer to
when completing the bottom portion as a mini-personal white board activity during the summer.

Find the area of the figure that is shaded.
11 yd

8 ft
1. 2.
7 yd
4ft
Find the area of the figure that is shaded.
1 2.

11 yd

7 yd
20 yd
16 ft 24 yd

Challenge: Replace the given dimensions with different measurements, and solve again.
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A STORY OF UNITS Lesson 15 Homework

3. Awallis 8 feet tall and 19 feet wide. An opening 7 feet tall and 8 feet wide was cut into the wall for a
doorway. Find the area of the remaining portion of the wall.

3. Awallis 8 feet tall and 19 feet wide. An opening 7 feet tall and 8 feet wide was cut into the wall for a
doorway. Find the area of the remaining portion of the wall.
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A STORY OF UNITS Lesson 16 | ‘L

Lesson 16

Objective: Create and determine the area of composite figures.

Suggested Lesson Structure

B Fluency Practice (9 minutes)
Concept Development (38 minutes)

[l Student Debrief (13 minutes)
Total Time (60 minutes)

Fluency Practice (9 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)
= Find the Area 4.MD.3 (5 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and materials
are provided in Lesson 2.

Find the Area (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews area and solving two-digit by two-digit multiplication using the area model
from Module 3. It also reviews solving for composite areas in Lesson 15.

T: (Project a rectangle with a width of 23 cm and a length of 46 cm.) Decompose the width into tens
and ones.
S: 20 centimeters and 3 centimeters.

(Draw a horizontal line decomposing the width into 20 centimeters and 3 centimeters.) Decompose
the length into tens and ones.

S:  (Draw a vertical line decomposing the width into 40 centimeters and 6 centimeters.) 40 centimeters
and 6 centimeters.

T: Solve for each smaller area. Then, solve for the total area of the rectangle.
S: 1,058 square centimeters.

Repeat the process for a rectangle with a width of 36 cm and a length of 25 cm.
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A STORY OF UNITS

Concept Development (38 minutes)

Materials: (S) Problem Set, protractor (Template 1 or concrete
tool), centimeter ruler (Template 2 or concrete
tool), large construction paper

For this lesson, students work in small groups. They use
protractors and rulers to create rectangular floor plans
according to the specifications given in the Problem Set. They
then calculate the area of the open floor space in the floor plan.

Problem 1: Use a protractor and ruler to create a composite
figure using the given specifications, and determine the area of

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Scaffold Problem 1 for students
working below grade level and others
who may need support managing
information. Provide a graphic
organizer, such as the chart below, for
data collection.

parts of the figure. Item Width Length
The bedroom in Samantha’s dollhouse is a rectangle 26 bedroom
centimeters long and 15 centimeters wide. It has a rectangular bed
bed that is 9 centimeters long and 6 centimeters wide. The two dresser
dressers in the room are each 2 centimeters wide. One g
measures 7 centimeters long, and the other measures resser
4 centimeters long. Create a floor plan of the bedroom
containing the bed and dressers using your ruler and protractor.
Find the area of the open floor space in the bedroom after the
furniture is in place.
Solution A
T-1H%x2
5 x 20 Ze
ZLML J L ‘]’Lcw\ - 3qo _f;é
— gy 15
Total bedroom + 200
avea: 390 3%
= Square om
§
: Bed: Axlbo=54 A= 30- (54+8+14)
Aok L’ 5“{ 53”4"( cm - 5?0 e .Ib
Drzls_‘s'erm 2x4=§ = 34
stuo\"l cm
£ +he open
Dresser B: 2x7= /4 77\4 i vo 3["{ SPUA"C
26 em L’I 4 %Mﬂ w8 Floor space is 3
Centimeders.
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A STORY OF UNITS Lesson 16 | ‘L

Solution B
|
Hem
f"lcm
|
7cmi S
e cm 3
2em
206 em
F= (nx€) - (2x6) A= (15 x20) - T
- BE-TL = 390-176
= 0 = 34
Total area used by furniture: The open Cloor has an area
e square centimeters of 31 square centimeters,

The sample images on the right side of the page are examples of how a ruler and a protractor can be used
during the lesson to create right angles, perpendicular lines, and parallel lines to ensure students are
accurately drawing rectangles. Various configurations of the furniture are acceptable. Discuss with students
the real possibilities of setting up a room such as in this problem. Consider missing features like the
placement of a door, window, or desk. Solution A shows a sample where the area of each piece of furniture
is found, added together, and then subtracted from the total area of the room. Solution B is found by
grouping the furniture. In doing so, an inner larger rectangle with the dimensions of 11 centimeters by

8 centimeters is found and the void area subtracted to find the area the furniture takes up. The area used by
the furniture is then subtracted from the total area of the room. Accept reasonable solutions for solving for
the amount of available floor space in the room.
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A STORY OF UNITS

Lesson 16

Problem 2: Use a protractor and a ruler to create a composite figure by first using given information to
determine unknown side lengths and then determining the area of part of the figure.

A model of a rectangular pool is 15 centimeters long and 10 centimeters wide. The walkway around the pool
is 5 centimeters wider than the pool on each of the four sides. In one section of the walkway, there is a
flowerbed that is 3 centimeters by 5 centimeters. Create a diagram of the pool area with the surrounding

walkway and flowerbed. Find the area of the open walkway around the pool.

NOTES ON
MULTIPLE MEANS
15 om o OF ACTION AND
EXPRESSION:
Provide protractor alternatives for
students, if necessary. Some students
Dem may work more efficiently with large-
é print protractors that include a clear,
moveable wand. Others may find
using an angle ruler easier. Provide an
appropriate adaptive ruler, such as a
tactile or large-print ruler, if available
Zem and helpful.
3em 55[
29em
Solution A
F= (3x9) + (ix15) A= (25 x20) - 1b5
= 15+150 : 500-165
= 1S - : 335
C
T\r\( Poal and Llowerbe The W‘dkm\‘{ ‘nkes uy
tak 1S scbvo\rc 3
ake up centi meters.
centimeters. 55 sqpent
Solution B
C - 2% (7.0*‘5) + Lx (5"15) A 350-(3;:6)
= (2xw0) + (2*15) ® 350 -13
= 200 +1%0 = 3%
= 350 The open avea covers

2335 square cewhimeters.
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A STORY OF UNITS Lesson 16

The challenge in drawing this figure is determining the outer edges of the walkway if the pool is drawn first or
determining the border of the pool if the walkway is drawn first. Although the image will fit on standard
paper, consider offering students large pieces of paper so as to not have them feel restricted with the paper
size. Suggest to students that they sketch the figure before drawing with a ruler and protractor. Solution A
determined the area of the largest rectangle and subtracted the area of the two inner, smaller rectangles.
Solution B found the area of the walkway by creating four smaller rectangles around the pool and then
subtracting the area for the flowerbed.

Problem Set

Please note that the Problem Set is completed as part of the Concept Development for this lesson.

Student Debrief (13 minutes)

Reflection (3 minutes) ame owe
Before the Student Debrief, instruct students to complete Sk e 0iginoy roduced T awbe eades, an ou A ommu 40wk on theh o 400 85 g0 e
. . . H grades. Choose three topics from the chart andlﬁxpllln hew vou think vou might bulld on and use them in
the Reflection pictured to the right. Reflections are Grade 5.
replacing the Exit Tickets in Topic D in order for students
. . . alti el i Use the area formula l_o find reate composite figures
to have four days to think back on their learning and e’ 8| theareaofcomposite | S8 SEER IR

figures

growth in Grade 4. _
Selve multi-step word

Subtract multi-gigit numbars | Addition multi-digit numbers
prablems

Lesson Objective: Create and determine the area of
. . Construct parallel and Measure and construct 907 N N
composite figures. perpendiculorines angies Measure in centimeters

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

Invite students to review their Reflections before going over 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.
= Share your Reflection with a partner. After you have both shared, choose one more skill from the
set you both notice you used today, and share your experience and progress with using that skill.

= What skills from your previous work with angles and lines did you need to use today to complete the
problems?

= What occupations do you think might use these ideas on a regular basis?
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A STORY OF UNITS Lesson 16 Problem Set

Name Date

Work with your partner to create each floor plan on a separate piece of paper, as described below.

You should use a protractor and a ruler to create each floor plan and be sure each rectangle you create has
two sets of parallel lines and four right angles.

Be sure to label each part of your model with the correct measurement.

1. The bedroom in Samantha’s dollhouse is a rectangle 26 centimeters long and 15 centimeters wide.
It has a rectangular bed that is 9 centimeters long and 6 centimeters wide. The two dressers in the room
are each 2 centimeters wide. One measures 7 centimeters long, and the other measures 4 centimeters

long. Create a floor plan of the bedroom containing the bed and dressers. Find the area of the open
floor space in the bedroom after the furniture is in place.

2. A model of a rectangular pool is 15 centimeters long and 10 centimeters wide. The walkway around the
pool is 5 centimeters wider than the pool on each of the four sides. In one section of the walkway, there
is a flowerbed that is 3 centimeters by 5 centimeters. Create a diagram of the pool area with the
surrounding walkway and flowerbed. Find the area of the open walkway around the pool.
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A STORY OF UNITS

Name

Lesson 16 Reflection

Date

4e7

In the table below are skills that you learned in Grade 4 and that you used to complete today’s lesson. These
skills were originally introduced in earlier grades, and you will continue to work on them as you go on to later
grades. Choose three topics from the chart, and explain how you think you might build on and use them in

Grade 5.

Multiply 2-digit by
2-digit numbers

Use the area formula to
find the area of
composite figures

Create composite figures
from a set of specifications

Subtract multi-digit numbers

Add multi-digit numbers

Solve multi-step word
problems

Construct parallel and
perpendicular lines

Measure and construct
90° angles

Measure in centimeters
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A STORY OF UNITS Lesson 16 Homework

Name Date

For homework, complete the top portion of each page. This will become an answer key for you to refer to
when completing the bottom portion as a mini-personal white board activity during the summer.

Use a ruler and protractor to create and shade a figure according to the directions. Then, find the area of the
unshaded part of the figure.

1. Draw arectangle that is 18 cm long and 6 cm wide. Inside the rectangle, draw a smaller rectangle that is
8 cm long and 4 cm wide. Inside the smaller rectangle, draw a square that has a side length of 3 cm.
Shade in the smaller rectangle, but leave the square unshaded. Find the area of the unshaded space.

1. Draw a rectangle that is 18 cm long and 6 cm wide. Inside the rectangle, draw a smaller rectangle that is
8 cm long and 4 cm wide. Inside the smaller rectangle, draw a square that has a side length of 3 cm.
Shade in the smaller rectangle, but leave the square unshaded. Find the area of the unshaded space.
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A STORY OF UNITS Lesson 16 Homework

2. Emanuel’s science project display board is 42 inches long and 48 inches wide. He put a 6-inch border
around the edge inside the board and placed a title in the center of the board that is 22 inches long and
6 inches wide. How many square inches of open space does Emanuel have left on his board?

2. Emanuel’s science project display board is 42 inches long and 48 inches wide. He put a 6-inch border
around the edge inside the board and placed a title in the center of the board that is 22 inches long and
6 inches wide. How many square inches of open space does Emanuel have left on his board?

Challenge: Replace the given dimensions with different measurements, and solve again.
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A STORY OF UNITS Lesson 16 Template 1
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A STORY OF UNITS Lesson 17

Lesson 17
Objective: Practice and solidify Grade 4 fluency.

Suggested Lesson Structure

B Fluency Practice (50 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (50 minutes)

= Count by Equivalent Fractions (5 minutes)

= Mixed Review Fluency (45 minutes)

Count by Equivalent Fractions (5 minutes)

Note: Students have practiced this fluency activity throughout the year.

T: Count by threes to 30 starting at 0.
S: 0,3,6,9,12, 15,18, 21, 24, 27, 30.

0 3 6 9 12 15 18 21 24 27 30
10 10 10 10 10 10 10 10 10 10 10
0 3 6 ©) 12 15 18 21 24 27 3
10 10 10 10 10 10 10 10 10
3 6 9 2 5 8 1 4 7
0 = > s = = A= = = g= g
10 10 10 10 10 10 10 10 10

T: Count by 3 tenths to 30 tenths starting at 0 tenths. (Write as students count.)
0 3 6 9 12 15 18 21 24 27 30

% 19101010 10 10’ 10 10" 10’ 10’ 10°

T:  Which of these fractions is equal to a whole number?

S:  30tenths.

T: (Pointto %.) 30 tenths is equal to how many ones?

S: 3 ones.

T: (Beneath %, write 3 ones.) Count by 3 tenths again. This time, when you come to a whole number,
say the whole number. (Write as students count.)

s 02 6 9 121518 21 24 27
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A STORY OF UNITS

. 12 12 .
T: (Pointto E') Sayﬁ as a mixed number.

S: 11.
10

. 18 21 24 27
Continue the process for—, —, —, and —.
10’ 10’ 10 10

Lesson 17

T: Count by 3 tenths again. This time, convert to mixed numbers or whole numbers. (Write as

students count.)
3 6 9 2 5 8 .1 _ 4 7
s: 00— ——1—1—1—2—2—,2—,3.
10’10’10’ “10’ ~10’ ~ 10’ T 10’ “ 10’ T 10

Mixed Review Fluency (45 minutes)

Materials: (T) List of module titles for Modules 1-7 for the
Debrief (S) Fluency cards (Template), mini-personal
white board, protractor

For the rest of today’s lesson students are engaged in fluency
activities reviewing the major work of Grade 4. They work and
play in pairs, alternating the role of teacher, using the cards
provided. Students might periodically move around the room
selecting different partners, or they may stay in the same
grouping for the duration of this practice. Also, consider letting
students select other fluency favorites based on their needs and
interests.

The New Problem component of each card may be best
completed after practice using the Teacher Card. The practice
helps students better understand all the blanks and the
movement of the teacher—student talk. They are then
empowered to extend each activity. Use the mini-personal
white board so that the New Problem remains usable for the
summer months.

After the session, the Fluency Cards are placed in the student
folders for use during the summer.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

These are games that students can play
with family members to maintain skills
over the summer. It may be
appropriate to invite parents and
siblings to learn and participate,
perhaps during a math or parents’
night. Students may consider game
partners and make adjustments
accordingly. For example, if played
with a younger or older sibling, games
may include math appropriate for
siblings. Discuss with students how to
best adapt the games for their personal
summer experiences.

Student Debrief (10 minutes)

Reflection (3 minutes)

Before the Student Debrief, instruct students to complete
the Reflection pictured to the right. Reflections are
replacing Exit Tickets in Topic D in order for students to
have four days to think back on their learning and growth
in Grade 4.

Name

Date

1. What are you able to do now in math that you weren’t able to do at the beginning of Grade 4?

2. Which activities would you like to practice this summer in order to keep fluent or get more fluent?

3. What type of practice would help you build your fluency with these concepts?

EUREKA Lesson 17: Practice and solidify Grade 4 fluency.
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A STORY OF UNITS Lesson 17

Lesson Objective: Practice and solidify Grade 4 fluency.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

Invite students to review their reflections before going over 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.
= Share your Reflection with a partner. After you have both shared, talk more about ways you would
like to practice this summer. What problems might you have when you try to practice?
= Do you think that, without practice, fluency can be lost? Why or why not?

= (Display a list of module titles for Modules 1-7.) We have worked hard this year and have learned
many concepts in math. Let’s brainstorm a list of what we have learned in math this year.

= Which of these concepts were challenging to you at first, but as you worked at them, you
understood better?
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A STORY OF UNITS Lesson 17 Reflection

Name Date

1. What are you able to do now in math that you were not able to do at the beginning of Grade 4?

2. Which activities would you like to practice this summer in order to keep fluent or become more fluent?

3. What type of practice would help you build your fluency with these concepts?
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A STORY OF UNITS Lesson 17 Homework

Name Date

1. Decimal Fraction Review: Plot and label each point on the number line below, and complete the chart.
Only solve the portion above the dotted line.

ARRRRRRRAR

3

Mixed Number HT: rz:ut:: :\I::re
Point Unit Form Decimal Form (ones and fraction &
Gyl next whole
number?
A 2 ones and 9 tenths
B 4.4 i
10
C 2 or0.2
10
1. Complete the chart. Create your own problem for B, and plot the point.
A
‘HIHHH‘HIHHH‘\ + \H‘HHHIH‘
‘HIHHH‘HIHHH‘\ ‘ \H‘HHHIH‘
0 1 2 3 4 5
Mixed Number H:‘: rz:ut:: :::re
Point Unit Form Decimal Form | (ones and fraction 8
i next whole
number?
A 2 ones and 9 tenths
B
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A STORY OF UNITS Lesson 17 Homework L/

2. Complete the chart. The first one has been done for you. Only solve the top portion above the dotted
line.

Decimal Mixed Number Tenths Hundredths

3.2 3i 32 tenths or 32 320 hundredths or 320
10 10 100

8.6

11.7

4.8

2. Complete the chart. Create your own problem in the last row.

Decimal Mixed Number Tenths Hundredths

3.2

8.6

11.7
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A STORY OF UNITS

Lesson 17 Template

Name Date
Convert Units: Teacher Card New Problem
Materials: (S) Mini-personal white board T: (Write = )
1 m 20 cm is how many centimeters?
S: 120 centimeters. S
Repeat the process with this sequence:
1m80cm=180cm
3km249m=3,249m
4L71mL=4,071mL
2kg5g=2,005¢
Add Large Numbers: Teacher Card New Problem
Materials: (S) Mini-personal white board T: (Write thousands ones.)

T: (Write 747 thousands 585 ones.)
On your board, write this number in
standard form.

S:  (Write 747,585.)

(Write 242 thousands 819 ones.)
Add this number to 747,585 using the
standard algorithm.

S:  (Write 747,585 + 242,819 = 990,404
using the standard algorithm.)

Continue the process with this sequence:
528,649 + 247,922 = 776,571
348,587 + 629,357 = 977,944
426,099 + 397,183 = 823,282

On your board, write this number in
standard form.

S:  (Write .)

T: (Write thousands ones.)

Add this number to

using the standard algorithm.

S + =

using the standard algorithm.)

fluency cards

Eu REKA Lesson 17:
MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015

Practice and solidify Grade 4 fluency. 231



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

A STORY OF UNITS

Lesson 17 Template

Subtract Large Numbers: Teacher Card
Materials: (S) Mini-personal white board

T: (Write 600 thousands.) On your board,
write this number in standard form.

New Problem
T:  (Write thousands.) On your

board, write this number in standard form.

S:  (Write J)
S: (Write 600,000.)
T: (Write 545 thousands 543 ones.) Subtract T:  (Write thousands ones.)
this numberfrgm 600,000 using the Subtract this number from
standard algorithm.
S:  (Write 600,000 — 545,543 = 54,457 using the using the standard algorithm.
standard algorithm.) s a B
Continue the process with this sequence: ) .
using the standard algorithm.)
400,000 — 251,559 = 148,441
700,000 - 385,476 = 314,524
600,024 — 197,088 = 402,936
Multiply Mentally: Teacher Card New Problem
Materials: (S) Mini-personal white board T:  (Write x = .)
T: (Write32x3= ) Say the multiplication sentence.
Say the multiplication sentence. : y _
S: 32x3=96. '
(Write 32 x 3 =96. Below it, T:  (Write X = . Below it,
write 32 x 20 = J) . _
T write X = J)
Say the multiplication sentence.
S: 32 x20 = 640. Say the multiplication sentence.
T: (Write 32 x 20 = 640. Below it, S: % -
write 32 x 23 = J)
On your board, solve 32 x 23. T:  (Write X = . Below it,
S:  (Write 32 x23 =736.) write y - )
Repeat the process with this sequence: On your board, solve .
42 x2 =84, 42x20=840, 42x22=924
S:  (Write X = J)
31x4=124, 31x40=1,240, 31x44=1,364
fluency cards
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A STORY OF UNITS

Lesson 17 Template

Divide Mentally: Teacher Card

New Problem

Materials: (S) Mini-personal white board T:  (Write + .) Write the division
sentence in unit form.
T: (Write 40 +2.) Write the division sentence S: tens + - tens.
in unit form.
S: 4tens+2=2tens. T: (To the right, write + .) Write
T: (Tothe right, write 8 + 2.) Write the division the division sentence in unit form.
sentence in unit form. .
S: ones + = ones.
S: 8 ones+2=4ones. ) _
T: (Write 48 + 2.) Write the complete division To (Write_+_ ) Write the complete
sentence in unit form. division sentence in unit form.
S: 4 tens8ones+2=2tens4ones. . . _
- = - = = S: tens ones + = tens
T: Say the division sentence.
S: 48:2=24. _____ones.
Continue the process with this sequence: T:  Say the division sentence.
90+3=30,3+3=1,93+3=31 S: * =
80+4=20,8+4=2,88+4=22
180+6=30,6+6=1,186+6=31
fluency cards
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A STORY OF UNITS

Lesson 17 Template

State the Value of a Set of Coins: Teacher Card

Materials: (S) Mini-personal white board

T: (Draw 2 quarters and 4 dimes as number
disks labeled 25¢ and 10¢.) What’s the
value of 2 quarters and 4 dimes?

30¢.

Write 90 cents as a fraction of a dollar.

(Write AN dollar.)
100

S v 49

Write 90 cents in decimal form using the
dollar sign.

S:  (Write $0.90.)

Continue the process with this sequence:

1 quarter 9 dimes 12 pennies = 127¢, % dollar,
$1.27

3 quarters 5 dimes 20 pennies = 145¢, %z dollar,
$1.45

New Problem

T:

(Draw quarters and dimes as

number disks labeled 25¢ and 10¢.) What's

the value of ?
Write cents as a fraction of a dollar.
(Write dollar.)

Write cents in decimal form using

the dollar sign.

(Write S )

Break Apart 180°: Teacher Card

Materials: (S) Mini-personal white board,

protractor, straightedge

T: (Project a number bond with a whole of
180°. Fill in 80° for one of the parts.) On
your board, complete the number bond,
filling in the unknown part.

S:  (Draw a number bond with a whole of 180°,

and 80° and 100° as parts.)
T: Use your protractor to draw the pair of

angles.
S: (Draw and label the two angles that make
180°.)
Continue the process for
120° + 60° = 180° 1007 8
35°+145° =180°
+ =180°

New Problem

T:

(Project a number bond with a whole of
180°. Fillin ° for one of the parts.)
On your board, complete the number bond,
filling in the unknown part.

(Draw a number bond with a whole of 180°,

o

and and ° as parts.)
Use your protractor to draw the pair of
angles.

(Draw and label the two angles that make

180°.)

fluency cards
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A STORY OF UNITS Lesson 18 L/

Lesson 18

Objective: Practice and solidify Grade 4 vocabulary.

Suggested Lesson Structure

B Fluency Practice (8 minutes)
Concept Development (42 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (8 minutes)

= Grade 4 Core Fluency Differentiated Practice Sets 4.NBT.4 (4 minutes)

= Draw and Identify Geometric Terms 4.G.1 (4 minutes)

Grade 4 Core Fluency Differentiated Practice Sets (4 minutes)

Materials: (S) Core Fluency Practice Sets (Lesson 2 Core Fluency Practice Sets)

Note: During Module 7, each day’s Fluency Practice may include an opportunity for mastery of the addition
and subtraction algorithm by means of the Core Fluency Practice Sets. The process is detailed and materials
are provided in Lesson 2. It is recommended these sets be sent home in the summer folder.

Draw and Identify Geometric Terms (4 minutes)

Materials: (S) Personal white board, protractor, ruler

Note: This fluency activity reviews Module 4 and prepares students for using geometric terms in today’s

lesson.
A

T: Use your protractor and ruler to draw a right, isosceles triangle.

S:  (Draw as shown to the right, though student pictures may vary.)

T: Label vertices to identify the right angle as ZABC.

S:  (Label as shown to the right.) B C

T: AB and BC are what types of lines?

S:  Perpendicular lines. DO O E
T: Use your protractor and ruler to draw a rectangle DEFG.

S:  (Draw as shown to the right, though student pictures may vary.) G Ll L] F
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A STORY OF UNITS Lesson 18 L/

T:  What type of lines are DE and FG?

S: Parallel lines. NOTES ON

T: Identify another pair of parallel lines. MULTIPLE MEANS
S: EF and DG. OF ENGAGEMENT:

Like yesterday’s fluency activities,

these are games that students can play
Concept Development (42 minutes) with family members to maintain skills
over the summer. It may be
appropriate to invite parents and
siblings to learn and participate,
perhaps at a math or parents’ night.
Students may consider their game

Materials: (S) 2 small envelopes or baggies containing
cardstock cutouts of game descriptions
(Template 1) and vocabulary cards (Template 3),

math bingo card on cardstock (Template 2), timer partner and make adjustments
(1 per group), summer folder accordingly. For example, if played
with a younger or older sibling, games
For the rest of today’s lesson, students play vocabulary games may include math appropriate for
reviewing the major work of Grade 4. Consider opening the siblings. Discuss with students how to
lesson with a game of bingo with the whole class and then best adapt the games for their personal
having them play either bingo or one of the other games in pairs summer experiences.

or groups of four, alternating the role of caller, using the cards

provided. As was done yesterday, students might periodically

move around the room selecting different partners and playing

one of the four games, or they might stay in the same grouping NOTES ON

for the duration of this practice. MULTIPLE MEANS

After the session, store the instructions for the games and all OF REPRESENTATION:

materials in the summer folders for home use. To accommodate English language
learners during games such as Bingo

Problem Set and Concentration, rather than using
all 24 words during the games, consider

Please note that the Problem Set for Lesson 18 is math bingo omitting some words to reduce the

and other games students play in class. ameuntofireading:

Student Debrief (10 minutes)

Name Date

Refl ection (3 m i nutes) 1. Why do you think vocabulary was such an important part of fourth grade math? How does vocabulary help

you in math?

Before the Student Debrief, instruct students to complete
the Reflection pictured to the right. Reflections are
replacing the Exit Tickets in Topic D in order for students to
have four days to think back on their learning and growth
in Grade 4.

2. Which vocabulary terms do you know well and which would you like to improve on?

Lesson Objective: Practice and solidify Grade 4
vocabulary.
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A STORY OF UNITS Lesson 18

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

Invite students to review their Reflections before going over 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.
= Share your Reflection with a partner. After you have both shared, talk more about ways you might
practice this summer and how to overcome difficulties with practicing.
= Which games did you most enjoy? Who might you play those games with during the summer?
= Which games were the most challenging? Did you enjoy the challenge?
=  How might you modify the games to play with family and friends?

=  How does vocabulary help you to communicate with the people who care about you, about your
education, and about what happens in school?
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A STORY OF UNITS Lesson 18 Reflection v/

Name Date

1. Why do you think vocabulary was such an important part of fourth-grade math? How does vocabulary
help you in math?

2. Which vocabulary terms do you know well, and which would you like to improve upon?
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A STORY OF UNITS

Lesson 18 Template 1

Bingo:

1. Players write a vocabulary term in each box of
the math bingo game. Each term should be
used only once. The box that says Math Bingo
is a free space.

2. Players place the filled-in math bingo template
in their mini-personal white boards.

3. One person is the caller and reads the
definition on a vocabulary card.

4. Players cross off (or cover) the term that
matches the definition.

5. Bingo!is called when 5 vocabulary terms in a
row are crossed off diagonally, vertically, or
horizontally. The free space counts as 1 box
toward the needed 5 vocabulary terms.

6. The first player to have 5 in a row reads each
crossed off word, states the definition, and
gives a description or an example of each
word. If all words are reasonably explained as
determined by the caller, the player is declared
the winner.

Math Jeopardy:

Structure: Teams or partnerships. Callers should
prepare the game in advance.

1. The definitions are sorted into labeled columns
by a caller: units, lines and angles, the four
operations, and geometric shapes.

2. The first term directly below the heading has a
value of $100, the next $200, and so on. The
caller should make an effort to order the
guestions from easiest to hardest.

3. Player 1 chooses a column and a dollar value,
for example, “I choose geometry terms for
$100.” The caller reads, “The answer is...”

4. The players say the matching question, for
example, “What is a quadrilateral?”

5. The first person to correctly state the question
wins the dollar value for that card.

Play continues until all cards are used.

The player with the highest dollar value wins.

Concentration:
Structure: Teams or partnerships.

1. Create an array of all the cards face down.

2. Players take turns flipping over pairs of cards
to find a match. A match is a vocabulary term
and its definition. Cards keep their precise
location in the array if not matched.
Remaining cards are not reconfigured into a
new array.

3. After all cards are matched, the player with the
most pairs is the winner.

Math Pictionary:
Structure: Teams or partnerships.

1. Atimeris set for 1 minute.

2. Avocabulary term is chosen from a bag by a
player from Team 1, who draws an example as
quickly as possible.

3. The player’s teammate(s) tries to guess the
vocabulary term. When the term is guessed, a
new term is chosen by the same player. The
process is repeated as many times as possible
within the minute. Terms not guessed when
the timer sounds go back in the bag.

A player from Team 2 repeats the process.

5. Teams count the number of words guessed.
The team with the most words is the winner.

game descriptions
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A STORY OF UNITS Lesson 18 Template 2

Math
BINGO!

Math
BINGO!

math bingo

EUREKA Lesson 18: Practice and solidify Grade 4 vocabulary. 240
MATH

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015


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

A STORY OF UNITS

Lesson 18 Template 3

A metric unit of
measure equivalent to
1,000 grams.

A whole number greater
than 1 whose only
factors are 1 and itself.

An angle measuring less
than 90 degrees.

Lines that intersect and
form a 90° angle.

A whole number plus a
fraction.

An angle that turns
1 .
through — of a circle.
360

The bottom numberin a
fraction that tells the
number of equal parts in
the whole.

A customary unit of
measurement for liquid
volume equivalent to 4

quarts.

A customary unit of
measurement for liquid
volume equivalent to 2

pints.

The answer to a
multiplication problem.

A number leftover that
can’t be divided into
equal groups.

A line through a figure
such that when the
figure is folded along the
line, two halves are
created that match up
exactly.

Two lines in a plane that
never intersect.

A triangle with at least
two equal sides.

A whole number having
three or more distinct
factors.

A closed figure with 4
straight sides and 4
angles.

An angle measuring 90
degrees.

An angle with a measure
greater than 90 degrees
but less than 180
degrees.

Lines that contain at

least 1 point in common.

A tool used to measure
and draw angles.

The top number in a
fraction that tells how
many parts of the whole
are selected.

A triangle that contains
one 90-degree angle.

This special angle
measures 180 degrees.

A closed figure with 3
straight sides of equal
length and 3 equal
angles.

vocabulary cards (page 1)

EUREKA
MATH

Lesson 18:

©2015 Great Minds. eureka-math.org
G4-M7-TE-1.3.0-09.2015

Practice and solidify Grade 4 vocabulary.

241


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

A STORY OF UNITS

Lesson 18 Template 3

Kilogram

Prime Number

Acute Angle

Perpendicular Lines

Mixed Number

One-Degree Angle

Denominator

Gallon

Quart

Product

Remainder

Line of Symmetry

Parallel Lines

Isosceles Triangle

Composite Number

Quadrilateral

Right Angle

Obtuse Angle

Intersecting Lines

Protractor

Numerator

Right Triangle

Straight Angle

Equilateral Triangle

vocabulary cards (page 2)
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Mathematics Curriculum 65

GRADE 4 ¢ MODULE 7
Answer Key

GRADE 4 ¢« MODULE 7

Exploring Measurement with Multiplication
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A STORY OF UNITS Lesson 1 Answer Key

Lesson 1

Sprint

Side A

1. $0.01 12. $0.20 23. S0.06 34. $0.50
2. $0.02 13. $0.03 24. S0.50 35. $0.75
3. $0.03 14. $0.30 25. $0.05 36. $0.53
4. $0.08 15. $0.90 26. $0.11 37. $0.28
5. $0.80 16. $0.07 27. $0.12 38. $0.78
6. $0.70 17. $0.80 28. $0.17 39. $0.70
7. $0.60 18. $0.04 29. $0.45 40. $0.35
8. $0.20 19. $0.60 30. $0.63 41. $0.85
9. $0.01 20. $0.08 31. $0.63 42. $0.65
10. $0.10 21. S0.70 32. $0.97 43. $0.95
11. $0.02 22. $0.09 33. $0.25 44. $0.93
Side B

1.  $0.02 12. $0.20 23. $0.05 34. $0.50
2. $0.03 13. $0.03 24. $0.60 35. $0.75
3. $0.04 14. $0.30 25. $0.04 36. $0.54
4. $0.09 15. $0.80 26. $0.11 37. $0.29
5. $0.90 16. $0.06 27. $0.12 38. $0.79
6. $0.80 17. $0.70 28. S$0.18 39. $0.80
7. $0.70 18. $0.09 29. S0.54 40. $0.45
8. $0.30 19. $0.50 30. S0.74 41. $0.95
9. $0.01 20. $0.07 31. S0.74 42. $0.75
10. $0.10 21. S0.90 32. $S0.86 43. $0.85
11. $0.02 22. 50.08 33. $0.25 44, $0.94
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A STORY OF UNITS

Practice Sheet

Lesson 1 Answer Key

a. 16,32,48,64,80,96,112,128, 144, 160; multiply the number of pounds times 16.

b. 3,6,9,12,15,18, 21, 24, 27, 30; multiply the number of yards times 3.

C. 12, 24, 36, 48, 60, 72, 84, 96, 108, 120; multiply the number of feet times 12.

Problem Set
1. 32 1-ounce weights 5 a. 37
2. 13 1-ounce weights b. 142
3. 84 ounces c. 16
4. a. 16,48,112, 160, 272; multiply the number d. 38
of pounds times 16.
e. 442
b. 12,24, 60, 120, 180; multiply the number of f. 63
feet times 12.
c. 3,6,12,30,42; multiply the number of g. 229
yards times 3. h. 204

Exit Ticket

1. a. 96
b. 14
c. 231

EUREKA
MATH

Module 7:

6. a. False;2kg>1,600g
b. False; 12 ft<150in

c. True

2. a. False;31b>47 ounces

b. True

Exploring Measurement with Multiplication 245
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A STORY OF UNITS Lesson 1 Answer Key

Homework
1. a. 3,6,9 15,30 3. 240 inches
12, 24, 60, 120, 180 4, 16, 32, 64, 160, 192
c. 36,108, 216, 360, 432 5. 114 ounces
2. a. 74 6. a. True
b. 334 b. False; 10yd < 361in
c. 14 c. False; 10 liters = 10,000 mL
d. 40
e. 206
f. 34
g. 47
h. 204
Eu REKA Module 7: Exploring Measurement with Multiplication 246
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A STORY OF UNITS

Lesson 2

Core Fluency Practice Set A

Part1

1. 15,413
2. 51,294
3. 88,001
4. 683,874
5. 483,391
6. 932,476

Core Fluency Practice Set B

Part1

1. 2,193

2. 18,016
3. 9,502

4. 400,685

Core Fluency Practice Set C

Part1

1. 2,418

2. 22,148
3. 25,063
4. 375,707

Eu REKA Module 7:
MATH

Part 2

1. 15,413
2. 51,294
3. 88,001
4. 683,874
5. 483,391
6. 932,476
Part 2

1. 2,193

2. 18,016
3. 9,502

4. 400,685
Part 2

1. 2,418

2. 22,148
3. 25,063
4. 375,707

Exploring Measurement with Multiplication
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A STORY OF UNITS

Core Fluency Practice Set D

Part 1

1.
2.
3
4.
5
6

18,991
525
793,672
811,939
632,594
591,071

Practice Sheet

a.

Lesson 2 Answer Key

Part 2

o Vv ke wnN PR

18,991
525
793,672
811,939
632,594
591,071

4,8,12, 16, 20, 24, 28, 32, 36, 40; multiply the number of gallons times 4.

b. 2,4,6,8,10,12, 14, 16, 18, 20; multiply the number of quarts times 2.
c. 2,4,6,8,10,12,14, 16, 18, 20; multiply the number of pints times 2.
d.  8;4;16
Problem Set
1. 6pints 6. a. False;1gallon>3 quarts
2 6 quarts b. True
3. 4,000 mL c. False; 15 pints < 2 gallons
4 a. 4,12,20, 40, 52; multiply the number of 7. 2,500 doses
gallons times 4. 8. Moore family
b. 2,4,12,20, 32; multiply the number of 9. 144 cups
quarts times 2.
5. a. 34
b. 62
c. 18
d. 54
214
f. 520
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A STORY OF UNITS Lesson 2 Answer Key

Exit Ticket

1. 4,8,16

2. No; answers will vary.

Homework
1 48 cups 6. Answers will vary.
2 6 quarts (or equivalent) 7. a. False; 2 quarts > 3 pints
3. 1,720 mL (or equivalent) b. True
4 a. 4,8,16,48, 60 c. True

b. 2,4,12, 20,32 8. 6 pints; answers will vary.
5. a. 27 9. 12cups

b. 50

c. 11

d. 58

140
f. 444
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A STORY OF UNITS Lesson 3 Answer Key

Lesson 3

Practice Sheet

a. 60,120, 180, 240, 300, 360, 420, 480, 540, 600; multiply the number of minutes times 60.
b. 60,120, 180, 240, 300, 360, 420, 480, 540, 600; multiply the number of hours times 60.

c. 24,48,72,96, 120, 144, 168, 192, 216, 240; multiply the number of days times 24.

Problem Set
1. 120 minutes 4. a. 570
2. Under 360 minutes b. 465
3. a. 60,180, 360, 600, 900; multiply by the c. 236
number of hours times 60.
b. 24,48, 120, 168, 240; multiply the d. 1,347
number of days times 24. e. 331
f. 1,385
5.  Explanations will vary.
6. 883 seconds
7. 744 hours
Exit Ticket
1,324 minutes
Homework
1. 180 minutes 4. a. 630
2. 300 minutes b. 375
3. a. 60,120,300, 540, 720; multiply the c. 116
number of hours times 60. d. 225
b. 24,72,144,192, 480; multiply the e. 573
number of days times 24. f. 1,025
5.  Explanations will vary.
6. 516 seconds
7. 264 hours
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A STORY OF UNITS

Lesson 4

Problem Set

1.
2.
3.

240 minutes
112 ounces

36 feet

Exit Ticket

8 ounces

Homework

360 minutes

56 ounces

12 feet

EUREKA
MATH

1
2
3. 1,350 milliliters
4

Lesson 4 Answer Key

4. 66,000 milliliters

5. 86 ounces

5. 14 boxes

o

a. 45 quarts (or equivalent)

b. Noj; answers will vary.
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A STORY OF UNITS Lesson 5 Answer Key

Lesson 5

Sprint

Side A

1 1,000 12. 6 23. 6,000 34. 1

2 2,000 13. 9 24. 500 35. 8

3 3,000 14. 30 25. 700 36. 1

4 7,000 15. 15 26. 400 37. 6

5. 5,000 16. 12 27. 800 38. 1

6 100 17. 24 28. 12 39. 8

7 200 18. 36 29. 24 40. 1

8 300 19. 120 30. 18 41. 6

9 900 20. 48 31. 27 42. 96
10. 600 21. 9,000 32. 60 43. 7
11. 3 22. 4,000 33. 72 44. 108
Side B

1. 100 12. 6 23. 600 34. 1

2. 200 13. 9 24. 5,000 35. 8

3. 300 14. 15 25. 7,000 36. 1

4. 700 15. 30 26. 4,000 37. 6

5. 500 16. 12 27. 8,000 38. 1

6. 1,000 17. 24 28. 18 39. 9

7. 2,000 18. 36 29. 27 40. 1

8. 3,000 19. 120 30. 12 41. 7

9. 9,000 20. 48 31. 24 42. 108
10. 6,000 21. 900 32. 60 43. 6
11. 3 22. 400 33. 72 44. 96
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A STORY OF UNITS Lesson 5 Answer Key

Problem Set
1. a. Tape diagram labeled; 11 feet 7 inches
b. Answers will vary.

2. Answers will vary; 29 pounds 14 ounces

Exit Ticket

1,340 yards

Homework

1 24 cups
2 36 minutes
3. 12 ounces
4

a. Tape diagram labeled; 19 feet 2 inches

b. Answers will vary.

5.  Answers will vary; 21 pounds 8 ounces

EUREKA Module 7: Exploring Measurement with Multiplication 253
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A STORY OF UNITS Lesson 6 Answer Key

Lesson 6

Problem Set

1. a 1 2. a. 7,2
b. 3 b. 14,2
c. 3 c. 8,7
d. 4,3 d. 4,2
e. 1 e. 17,2
f. 3 f. 10,0
g. 1 3.  lquartlcup,or5cups
h. 4,1 4. a. 44 cups (or equivalent)
b. 4 cups
Exit Ticket
1. a. 11,1
b. 3,2
2. 3 quarts
Homework
1. a. 2 2. a. 51
b. 2 b. 18,1
c. 1 c. 67
d. 2,2 d. 65
e. 1 e. 14,3
f. 4 f. 14,2
g. 1 3. 1gallon 2 quarts, or 6 quarts
h. 3,1 4. a. 49 cups (or equivalent)
b. 15 cups
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A STORY OF UNITS Lesson 7 Answer Key

Lesson 7
Problem Set
1. a. 1 2. a. 6,1
b. 4 b. 10,1
c. 2 c. 3,2
d. 7,2 d. 3,2
e. 1 e. 7,1
f. 1,3 f. 8,3
g. 4 g. 33,8
h. 4,4 h. 1,3
3. 2ft8in,or32in
4, 14ft1lin,or169in
5. a. 5ft10in,or70in
b. 17ft6in,or210in
Exit Ticket
1. 5
2. 5,2 4. 4,2
Homework
1. a. 3 2. a. 51
b. 1,2 b. 8,0
c. 1,1 c. 4,2
d. 4,2 d. 1,2
e. 1 e. §1
f. 1,2 f. 12,2
g. 10 g. 31,8
h. 1,6 h. 4,3
3. 15ft9in, or 189 in
4, 8ft9in,or105in
5. a. 12ft6in,or150in
b. Length is equal to width.
EUREKA Module 7: Exploring Measurement with Multiplication 255
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A STORY OF UNITS

Lesson 8
Problem Set
1. a. 1
b. 2
c. 3
d. 11,12
e. 4,2
f. 40,2
g 24,4
h. 112,15
Exit Ticket
1. 50
2. 16, 2
Homework
1. a. 1
b. 2
c. 5
d 11,8
e. 61
f. 28,1
g 22,2
h. 72,14

EUREKA
MATH

Lesson 8 Answer Key

2. 11 pounds 7 ounces, or 183 ounces
3. 1 pound 2 ounces

4, a. 9 pounds 10 ounces, or 154 ounces

b. 11 pounds 13 ounces, or 189 ounces

4. 6,14

2. 4 pounds 11 ounces, or 75 ounces

3. 3 ounces

4. a. 6 pounds9ounces, or 105 ounces
b. 17 pounds 5 ounces, or 277 ounces
c. 6 pounds 11 ounces, or 107 ounces
Module 7: Exploring Measurement with Multiplication 256
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A STORY OF UNITS Lesson 9 Answer Key

Lesson 9

Problem Set

1. a 1 2. a. 4,10
b. 2 b. 9,10
c. 48 c. 2,25
d. 3,48 d. 2,54
1 e. 6,7
f. 2,15 f. 16,50

2 minutes 23 seconds, or 143 seconds
4. a. No; explanations will vary.

b. 21 minutes

Exit Ticket
1. 2,50 3. 10,34
2. 7,20 4, 1,27
Homework
1. a 1 2. a. 6,5
b. 3 b. 9,10
c. 27 c. 3,26
d. 2,27 d. 2,38
1 e. 4,9
f. 4,45 f. 16,39
3. 5 minutes 7 seconds, or 307 seconds
4. a. No; explanations will vary.
b. 4 hours 28 minutes, or 268 minutes;
2 hours 32 minutes, or 152 minutes
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A STORY OF UNITS

Lesson 10

Problem Set

1 12 hours 40 minutes, or 760 minutes
2 23 gallons 1 quart, or 93 quarts

3. 30 pounds 13 ounces, or 493 ounces
4 2 feet 11 inches, or 35 inches

Exit Ticket

2 hours 35 minutes, 155 minutes

Homework

1. 1cup

2. 5quarts1cup, or21 cups

3. 5 hours 25 minutes, or 325 minutes
4. 2feet6inches

5. 155 pounds 12 ounces

EUREKA Module 7: Exploring Measurement with Multiplication
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A STORY OF UNITS Lesson 11 Answer Key

Lesson 11

Problem Set

1 4 hours 10 minutes, or 250 minutes
2 99

3. 154

4 Yes

Exit Ticket

55 minutes

Homework

3 hours 43 minutes, or 223 minutes
25 feet 3 inches, or 303 inches
80

1 hour 31 minutes, or 91 minutes

vk wnNoe

Yes
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A STORY OF UNITS

Lesson 12

Problem Set

1. Tape diagram drawn

a. 1

b. 2

c. 3
2.  Tape diagram drawn to show equivalence
3. Tape diagram drawn to show equivalence
4. Tape diagram drawn to show equivalence
5. a 1

b. 6,6

c. 3,3

d. 99

4,4

f. 8,8
Exit Ticket
1. a. 6,6

b. 9,9
2. a. 4

b. 23
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A STORY OF UNITS Lesson 12 Answer Key

Homework
1 Tape diagram drawn to show equivalence 5. a. 8
2 Tape diagram drawn to show equivalence b. 10
3. Tape diagram drawn to show equivalence c. 14
4. a. 6 d 21
b. 3,3 e. 75
c. 2,2 f. 88
d. 4,4 g. 30
8,8 h. 69
f. 10,10 i. 116
j. 94
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A STORY OF UNITS

Lesson 13

Problem Set

1. a1
b. 8,8
c. 4,4
d. 12,12
e. 2,2
f. 6,6

2.  Tape diagram drawn to show equivalence
3. a 1

b. 30,30

c. 15,15

4. Tape diagram drawn to show equivalence

Exit Ticket

1. Tape diagram drawn to show equivalence
2. a. 20

b. 165
66
d. 46
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A STORY OF UNITS Lesson 13 Answer Key

Homework
1. a1 5 a. 36
b. 8,8 b. 78
c. 4,4 c. 108
d. 12,12 d. 66
e. 2,2 e. 105
f. 10,10 f. 270
2.  Tape diagram drawn to show equivalence g. 225
3. a. 1 h. 320
b. 30,30 i. 14
c. 15,15 j- 19
d. 20,20 k. 17
4. Tape diagram drawn to show equivalence . 11
m. 75
n. 118
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A STORY OF UNITS Lesson 14 Answer Key

Lesson 14

Problem Set

1. 210 minutes 4, 80 inches

2. 69 inches 5. 72

3. 10 gallons 3 quarts, or 43 quarts 6. a. 90ounces
b. 3

Exit Ticket

160 minutes

Homework

1. 175 minutes 4, 34

2. 8feet 11 inches, or 107 inches 5. a. 60ounces

3. 6 gallons 3 quarts, or 27 quarts b. 6
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A STORY OF UNITS Lesson 15 Answer Key

Lesson 15

Problem Set

1. 152 square feet 4.  Answers will vary.
2. 114 square feet 5. 217 square feet
3.  240square feet 6. 25

Reflection

Answers will vary.

Homework

1. 192 square feet
2. 301 square yards
3. 96square feet
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A STORY OF UNITS Lesson 16 Answer Key

Lesson 16

Problem Set

1. 314 square centimeters

2. 335 square centimeters

Reflection

Answers will vary.

Homework

1. 85 square centimeters

2. 948 square inches
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A STORY OF UNITS Lesson 17 Answer Key

Lesson 17

Reflection

1.  Answers will vary.
2. Answers will vary.

3. Answers will vary.

Homework

1. A. Point accurately plotted on number line; 2.9; 210 m Loroa

B. Point accurately plotted on number line; 4 ones and 4 tenths; — o Or 0.6
C. Answers will vary.

2.  Answer provided

8 86 tenths or ; 860 hundredths or%g
11 ; 117 tenths or 1170 hundredths or%
4 ;- 48 tenths or 480 hundredths or%
Template
Convert Units: 120 Divide Mentally: Answers provided
Add Large Numbers: Answers provided State the Value of a Set of Coins: Answers provided
Subtract Large Numbers: Answers provided Break Apart 180°: Answers provided

Multiply Mentally: 96; 640; 736
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A STORY OF UNITS Lesson 18 Answer Key

Lesson 18

Reflection

1.  Answers will vary.

2. Answers will vary.
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