Kenmore-Town of Tonawanda UFSD

We educate, prepare, and inspire all students to achieve their highest potential

Grade 5 Module 4
Parent Handbook

The materials contained within this packet have been taken from the Great Minds curriculum Eureka Math.


http://www.kenton.k12.ny.us/kenton

Eureka Math Tips for Parents

Multiplication and Division
of Fractions and Decimal

Fractions

In this 38-day module, students learn
to multiply fractions and decimal
fractions and start work with
fraction division. Students will begin
by measuring fractional parts on a
number line as a concrete way of
understanding fractional parts of a
whole, and eventually move to more
abstract fraction operations.

A diagram of 4 = 3 showing
fractional division:
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4 = 3, shown as a traditional
algorithm division problem:
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What Came Before this
Module: We learned to add and

subtract fractions with unlike
denominators, moving from
concrete to abstract examples.

What Comes After this
Module: In Module 5, we will

work with the area and volume of
two- and three-dimensional

figures.

Hew Terms in this Module:
Decimal divisor- the number that
divides the whole and that has
units of tenths, hundredths,
thousandths, e.g. /100

Simmplify - using the largest
fractional unit possible to
express an equivalent fraction,
e.g. 46 simplifies to 243, with

Familiar Terms with Some
Defintions:

= Demnominator

» Decimal Frackion

= Equation

= Equivalent Froction

» Foctors - numbers that are
muitiplied to obtain a product

» line Plot

» Mixed Number

» MNumerator

» Tape Diggram

= Whole Undt - any unit that =
partitioned into smaller,
equally sized fractional umits

How you can
holp at home:

Continuwe to practice [
and review

miultiplication and

division math facts -

this greatly supports

work with fractions!

Look for opportunities

in daily life to discuss
both fractional parts of
a whole and of other
fractions, e_g. What is

Y of 207 14 of 147 -

Key Common Core Standards:

Write and interpret numerical expressions.
Perform operations with multi-digit whole
numbers and with decimals to hundredths.

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

Convert like measurement units within a given
measurement system.

Represent and interpret data.

Prepared by Erin Schweng, Math Coach
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Grade 5

Eureka Math, A Story of Units Mﬂd u |E 4
WVarious types of number lines:
4 Spotlight on Math
. Models:
T3 Mumber Lines
1 The clock - & circular number line! You will often see
L . -
o this mathematical
Vertical number line A ruler number line

representation in
A Story of Units.

A Story of Units has several key mathematical “models” that
will be used throughout a student’s elementary years.

The number line is a powerful, flexible model that students can use in many ways.
In this particular module, students begin to understand the idea of fractions as division

by marking a ruler or line plot with %, %, and % increments.

The number line is used beginning in Kindergarten in A Story of Units, and will
continue to appear in various forms through 5 grade. It is used to develop a decper
understanding of whole number units, fraction units, measurement units, decimals, and
negative numbers. Often, the mathematical concepts in an ASOU module move from
concrete to more abstract, and the number line is an important concrete conceptual
stop for students of all ages.

sample Problem from Module 4:  Mote the use of a tape diagram as well as the drawing showing

{Example taken from Lesson 5) division of a whole number into fractional parts:
) o
Forty students shared & pizzas ! - iTm LE_"‘]—
equally. Hnw_ much pizza did each | | | = | ; p[:.msﬁ:l; ﬁ l% "J!L"
student receive? LL L | Bedibs 3 & T
L]

What fraction of the pizza did each #2122 AL units = 40 u'ngTH-!i
student receive? "’-I'::f 3 it = L ewpth
e - Ench stodent oehs ¥ Fopaa

Bodn shuebertt oetS % of Lprizan

For more information visit commoncore.org




Grade 5 ® Module 4

Multiplication and Division of Fractions
and Decimal Fractions

OVERVIEW

In Module 4, students learn to multiply fractions and decimal fractions, and begin working
with fraction division. Topic A opens the 38-day module with an exploration of fractional
measurement. Students construct line plots by measuring the same objects using three

different rulers accurate to %, %, and % of aninch (5.MD.2).

Students compare the line plots and explain how changing the accuracy of the unit of measure
affects the distribution of points. This is foundational to the understanding that measurement
is inherently imprecise because it is limited by the accuracy of the tool at hand. Students use
their knowledge of fraction operations to explore questions that arise from the plotted data.
The interpretation of a fraction as division is inherent in this exploration. For measuring to the
quarter inch, one inch must be divided into four equal parts, or 1 = 4. This reminder of the
meaning of a fraction as a point on a number line, coupled with the embedded, informal
exploration of fractions as division, provides a bridge to Topic B’s more formal treatment of
fractions as division.

Topic B focuses on interpreting fractions as division. Equal sharing with area models (both
concrete and pictorial) provides students with an opportunity to understand division of whole
numbers with answers in the form of fractions or mixed numbers (e.g., seven brownies shared
by three girls, three pizzas shared by four people). Discussion also includes an interpretation of
remainders as a fraction (5.NF.3). Tape diagrams provide a linear model of these problems.
Moreover, students see that, by renaming larger units in terms of smaller units, division
resulting in a fraction is similar to whole number division.
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5 = 15 thirds

1 M
' i B [ - \
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1 5
7 3
Coos w5
1 week +7 =7 days +7 =1day 3 3 3 7
1+7 =7 sevenths + 7 = 1 seventh 15 thirds + 3 =5 thirds

Topic B continues as students solve real world problems (5.NF.3) and generate story contexts
for visual models. The topic concludes with students making connections between models and
equations while reasoning about their results (e.g., between what two whole numbers does
the answer lie?).

1+7=2+7=2  5:3=2
7 7 3

In Topic C, students interpret finding a fraction of a set (% of 24) as multiplication of a whole

number by a fraction (z x 24) and use tape diagrams to support their understandings (5.NF.4a).

This, in turn, leads students to see division by a whole number as being equivalent to
multiplication by its reciprocal. That is, division by 2, for example, is the same as multiplication

by % Students also use the commutative property to relate a fraction of a set to the Grade 4

repeated addition interpretation of multiplication by a fraction. This offers opportunities for
students to reason about various strategies for multiplying fractions and whole numbers.
Students apply their knowledge of a fraction of a set and previous conversion experiences
(with scaffolding from a conversion chart, if necessary) to find a fraction of a measurement,

. . . . 1. 1
thus converting a larger unit to an equivalent smaller unit (e.g., 3 min = 20 seconds and 2 " feet
= 27 inches).

Interpreting numerical expressions opens Topic D as students learn to evaluate expressions
, 2 1 2 .
with parentheses, such as 3 x (5_5 ) or 3% (7 +9) (5.0A.1). They then learn to interpret

. : . . 2 1 :
numerical expressions, such as 3 times the difference between 3 and S or two-thirds the sum of

7 and 9 (5.0A.2). Students generate word problems that lead to the same calculation
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(5.NF.4a) such as, “Kelly combined 7 ounces of carrot juice and 5 ounces of orange juice in a



glass. Jack drank % of the mixture. How much did Jack drink?” Solving word problems (5.NF.6)

allows students to apply new knowledge of fraction multiplication in context, and tape
diagrams are used to model multi-step problems requiring the use of addition, subtraction,
and multiplication of fractions.

Topic E introduces students to multiplication of fractions by fractions—both in fraction and
decimal form (5.NF.4a, 5.NBT.7). The topic starts with multiplying a unit fraction by a unit
fraction, and progresses to multiplying two non-unit fractions. Students use area models,
rectangular arrays, and tape diagrams to model the multiplication. These familiar models help
students draw parallels between whole number and fraction multiplication, as well as solve
word problems. This intensive work with fractions positions students to extend their previous
work with decimal-by-whole number multiplication to decimal-by-decimal multiplication. Just
as students used unit form to multiply fractional units by wholes in Module 2 (e.g., 3.5 x2 =35
tenths x 2 ones = 70 tenths), they will connect fraction-by-fraction multiplication to multiply
fractional units-by-fractional units (3.5 x 0.2 = 35 tenths x 2 tenths = 70 hundredths).

%c-faﬁ:-n:ut=%x 12 inches Express 5§ﬂ:a5inches_
1 foot = 12 inches 5%1%:{5::12] inu:hes+|:i-x 12) inches
l = 60 4 9 inches

=69 inches

Reasoning about decimal placement is an integral part of these lessons. Finding fractional
parts of customary measurements and measurement conversion (5.MD.1) concludes Topic E.

. , . . 1 : ,

Students convert smaller units to fractions of a larger unit (e.g., 6 inches = 5 ft). The inclusion
: . : . 1. 1
of customary units provides a meaningful context for many common fractions (5 pint =1 cup, 3

yard =1 foot, i gallon = 1 quart, etc.). This topic, together with the fraction concepts and skills

learned in Module 3, opens the door to a wide variety of application word problems (5.NF.6).
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Students interpret multiplication in Grade 3 as equal groups, and in Grade 4 students begin
understanding multiplication as comparison. Here, in Topic F, students once again extend their
understanding of multiplication to include scaling (5.NF.5). Students compare the product to
the size of one factor, given the size of the other factor (5.NF.5a) without calculation (e.g., 486
x 1,327.45 is twice as large as 243 x 1,327.45 because 486 = 2 x 243). This reasoning, along
with the other work of this module, sets the stage for students to reason about the size of
products when quantities are multiplied by numbers larger than 1 and smaller than 1.
Students relate their previous work with equivalent fractions to interpreting multiplication by

%as multiplication by 1 (5.NF.5b). Students build on their new understanding of fraction
equivalence as multiplication by % to convert fractions to decimals and decimals to fractions.

3 . . . 12 S 4
For example, pel easily renamed in hundredths as Tog Using multiplication of " The word form

of twelve hundredths will then be used to notate this quantity as a decimal. Conversions
between fractional forms will be limited to fractions whose denominators are factors of 10,
100, or 1,000. Students will apply the concepts of the topic to real world, multi-step problems
(5.NF.6).

Topic G begins the work of division with both fractions and decimal fractions. Students use
tape diagrams and number lines to reason about the division of a whole number by a unit
fraction and a unit fraction by a whole number (5.NF.7). Using the same thinking developed in
Module 2 to divide whole numbers, students reason about how many fourths are in 5 when

A 1 : . 1,
considering such cases as 5 + " They also reason about the size of the unit when LIS

partitioned into 5 equal parts: %+ 5. Using this thinking as a backdrop, students are introduced

to decimal fraction divisors and use equivalent fraction and place value thinking to reason
about the size of quotients, calculate quotients, and sensibly place the decimal in quotients
(5.NBT.7).

The module concludes with Topic H, in which numerical expressions involving fraction-by-
fraction multiplication are interpreted and evaluated (5.0A.1, 5.0A.2). Students create and
solve word problems involving both multiplication and division of fractions and decimal
fractions.
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Terminology

New or Recently Introduced Terms

= Decimal divisor (the number that divides the whole and has units of tenths, hundredths,
thousandths, etc.)
= Simplify (using the largest fractional unit possible to express an equivalent fraction)

Familiar Terms and Symbols

=  Commutative property (e.g., 4 x % = % x 4)

=  Conversion factor

= Decimal fraction

= Denominator (denotes the fractional unit, e.g., fifths in 3 fifths, which is abbreviated to the

.3

5in E) 2 2

= Distribute (with reference to the distributive property, e.g., in 1E x15=(1x15) + (E x 15))

= Divide, division (partitioning a total into equal groups to show how many units in a whole,
e.g,5+ % = 25)

= Equation (a statement that two expressions are equal, e.g., 3 x4 =6 x 2)

= Equivalent fraction

=  Expression

= Factors (numbers that are multiplied to obtain a product)

* Foot, mile, yard, inch, gallon, quart, pint, cup, pound, ounce, hour, minute, second

* Fraction greater than or equal to 1 (e.g., %, 3%, an abbreviation for 3 + %)
_1x3
T 2x3
* Fractional unit (e.g., the fifth unit in 3 fifths denoted by the denominator 5 in %)

* Hundredth (L or 0.01)
100
= Line plot

. . , . . 3 1 1
= Fraction written in the largest possible unit (e.g., . =-or 1 three out of 2 threes = E)

=  Mixed number (3 %, an abbreviation for 3 + %)

. . . . .3
= Numerator (denotes the count of fractional units, e.g., 3 in 3 fifths or 3 in E)

= Parentheses (symbols () used around a fact or numbers within an equation or expression)
= Quotient (the answer when one number is divided by another)
» Tape diagram (method for modeling problems)

= Tenth (1—10 or0.1)
= Unit (one segment of a partitioned tape diagram)

= Unknown (the missing factor or quantity in multiplication or division)
=  Whole unit (any unit partitioned into smaller, equally sized fractional units)
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Suggested Tools and Representations

=  Area models
=  Number lines
= Tape diagrams
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Grade 5 Module 4 Topic A

Line Plots of Fraction Measurements

Focus Standard:

5.MD.2 Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8).
Use operations on fractions for this grade to solve problems involving information presented
in line plots. For example, given different measurements of liquid in identical beakers, find the
amount of liquid each beaker would contain if the total amount in all the beakers were
redistributed equally.

Instructional Days Recommended: 1

Topic A begins the 38-day module with an exploration of fractional measurement. Students
construct line plots by measuring the same objects using three different rulers accurate to

zl, 41, iand of an inch (5.MD.2). Students compare the line plots and explain how changing
the accuracy of the unit of measure affects the distribution of points (see line plots at the end
of this page). This is foundational to the understanding that measurement is inherently

imprecise because it is limited by the accuracy of the tool at hand.

Students use their knowledge of fraction operations to explore questions that arise from the
plotted data such as, “What is the total length of the five longest pencils in our class? Can the
half inch line plot be reconstructed using only data from the quarter inch plot? Why or why
not?” The interpretation of a fraction as division is inherent within this exploration. To
measure to the quarter inch, one inch must be divided into 4 equal parts, or 1 = 4. This
reminder of the meaning of a fraction as a point on a number line, coupled with the
embedded, informal exploration of fractions as division, provides a bridge to Topic B’s more
formal treatment of fractions as division.

L L L L S L 1 | N
: . : Pencils measured tu::-: inch

. 1.
Pencils measured to=inch

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

N . 1
Objective: Measure and compare pencil lengths to the nearest p

inch, and analyze the data through line plots.

Homework Key

1.  Line plot drawn correctly.
a. Location6
b. Locations 1,7, and 10
¢ =in
2
d

3in

Homework Sample

A meteorologist set up rain gauges at various locations around a city and recorded the rainfall amounts in the

table below. Use the data in the table to create a line plot using% inches.

X

AX X

XXX X X X

OF 4% 35551 15113125502

Rainfall Amount

a.  Which location received the most rainfall? A R n e Hnchies)
Loccdion [ receiveddne most ranfall. ) :
8
b. Which location received the least rainfall? ) ~ > 3
Locadions | Tand 10 vecveathe g
VLot yowndalls 3 2
c.  Which rainfall measurement was.the.\most frequent? 2
Sl dhe most-freqent measurenaf: ¢ :
8
d. What is the total rainfall in inches? 3 3
P, 2 2 1
(3%%) +(2X’\¢+\+ (X %)r (Zx% ORI M
i
3 .23 b\l ’ s
4
_ & 3 : \ \ 9 1

- et Z4+TT

AR 0 | 1

The Yolal vainfall was D

1
Z;

1
and 5 of an
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Grade 5 Module 4 Topic B

Fractions as Division

Focus Standard:

5.NF.3 Interpret a fraction as division of the numerator by the denominator (a/b = a = b). Solve word
problems involving division of whole numbers leading to answers in the form of fractions or
mixed numbers, e.g., by using visual fraction models or equations to represent the problem.
For example, interpret 3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4
equals 3, and that when 3 wholes are shared equally among 4 people each person has a share
of size 3/4. If 9 people want to share a 50-pound sack of rice equally by weight, how many
pounds of rice should each person get? Between what two whole numbers does your answer
lie?

Instructional Days Recommended: 4

Topic B focuses on interpreting fractions as division. Equal sharing with area models (both
concrete and pictorial) provides students with an opportunity to understand the division of
whole numbers with answers in the form of fractions or mixed numbers (e.g., seven brownies
shared by three girls, three pizzas shared by four people). Discussion also includes an
interpretation of remainders as a fraction (5.NF.3). Tape diagrams provide a linear model of
these problems. Moreover, students see that, by renaming larger units in terms of smaller
units, division resulting in a fraction is similar to whole number division.

Topic B continues as students solve real world problems (5.NF.3) and generate story contexts
for visual models. The topic concludes with students making connections between models and
equations while reasoning about their results (e.g., between what two whole numbers does
the answer lie?).

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson2 -3

Obijective: Interpret a fraction as division.
Homework Key (2)

1. a. % picture representing 1 =4 drawn
b. %; picture representing 3 = 5 drawn

7 T )
c gor 1:, picture representing 7 = 4 drawn

z z . .
== picture representing 4 = & drawn

or 24 sixths = 6 = 4 sixths =

L2 E

homo@m M
‘l-D
LA

Homework Sample

1. Draw a picture to show the division. Express your answer as a fraction.
L_L \
L4

b. 3+5 \ \

T o

= 15fifhs ~ 52 2fifths = 2

c 7+4 .
\ | \ | | { f v
Vil
I (O7 0m [ 03 @0 00
=2 gPurhs 4= "Tfurtns =
2. Using a picture, show how six people could share four sandwiches. Then, write an equation and solve.
H--(o= 24 Sixhs <
- 4 sixdhs
79
e A
S B (

T D i S
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Lesson 3

Homework Key

1. a. Answerprovided

b. 7,5;35,7; %; algorithm completed correctly

c. 7,2,14,7; %; 3%, algorithm completed correctly

d. 28 fourths < 4 = 7 fourths; 1%, algorithm completed correctly

2. a. 3;explanations will vary.

b. 7

3. a. 4;explanations will vary.

b, =2
2

Homework Sample

1. Fillin the chart. The first one is done for you.

= 3 Standard Algorithm
Division URit Eormms Improper Mixed 2 3
Expression Fractions Numbers (Write your answer in whole numbers
and fractional units. Then check.)
11 Check
12 thirds + 3 3 l o 3X1§=1§+1§+1§
a. 4+3 2 1- A =342
= 4 thirds 3 1 =R
=3+1
=4
15 Gk
Fositths=s | 7 57 Sot Ba
b 1 % é l ) e 1- 5 s ke 12 l
- 77 sitehs = = 124|124 ]5tI5]*
= 5 '%: 5'*2
=7
2= CheckK
2- ‘ihalves+2 _—Z. 5/‘_ : I,Z) 2H 5"2-’-
= 1+_ =lhalves Z_ Z— , 5%‘\'55
% =]
- 7 -
;  Chek
2_%47)\)‘(&13%‘{ 2 ' iy 3
d 7:4 —"H—Ow)m> E ’q v) 7 ;X‘j 3
: : M EAEH
= {2 i
5 S e

AW
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Lesson 4
Objective: Use tape diagrams to model fractions as division.

Homework Key

1. a. Answer provided

b. %; tape diagram drawn correctly

i .
L=~ tape diagram drawn correctly

d. %; tape diagram drawn correctly
2. a. Answer provided
b. 3, 4; algorithm completed correctly
C. 7,2;3and 4; althorithm completed correctly
d. 81,90; 0and 1; algorithm completed correctly

3. a %\rd; tape diagram drawn correctly
1
b. 1 ;ﬁ:; tape diagram drawn commectly
2
4. 45 b

2
5. 3 Ib; tape diagram drawn correctly
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Lesson 4 (continued)

Homework Sample

1. Draw a tape diagram to solve. Express your answer as a fraction. Show the addition sentence to support
your answer. The first one is done for you.

. 1x4==
@ Check: 1
1 4‘XZ
i 0 1
! ’ 3 _1,1.1.1
4| 1 T4 4 4 4
-0
S~ 1 &
? 4 units=1 _Z
lunit=1+4 =]

0% s
sunits=4 - 51 Y Koy
¢ lunit=4 -0 H 4 ou 4 4
. unit= 2 - N
(o} 8+5=75' % == &:L_‘,
B ~ ] | % >
: Check
\W\ S!mHS:g 45 E Px\s g
2 ' '\unﬂ(:g%%:%;[% 3 2413405+ 14T
S - -
d 14~3=3,-3— ll—} :61‘ 5= 6‘\'5——8
U3 Check
i ! /4 5~><»&%a -
: e R E
2 unitsS=\4 Y 2 B
Z e e S 2 2+ oz42aM
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Lesson 5

Objective: Solve word problems involving the division of whole numbers with

answers in the form of fractions or whole numbers.

Homework Key

1. a 3% or 3§gal 2. a f; models will vary.
b. lﬂ%gal; explanations will vary. b. %ft
C. ?% or ?isq.ﬁ c. 3in
d X 3. $7.50
4

Homework Sample

1. When someone donated 14 gallons of paint to Rosendale Elementary School, the fifth-grade decided to
use it to paint murals. They split the gallons equally among the four classes.
a. How much paint did each class have to paint their mural?

e DR e e

\%’f\ \ ‘ EaCﬂOaSva 3&5236{

4 Ot c\\

How much paint will three classes use? Show your thinking usmg words, numbers, or pictures.

20 ClosseS will Use
é;ﬁ 652 Jr?D The m%a\ oS o paindts
'L‘Y 2TV L

“043 - Ox|7:

If 4 students share a 30 square foot wall equally, how many square feet of the wall will be painted by

each student? By 2 \ Z.. 1
/_&_%/Lﬁ 20+4H= é9——‘-7’:7*2

W Eoch Student will %\Hﬁ7z
) of Wwaﬂ?

Square feot

What fraction of the wall will each student paint?

EUU(\ udent will ()C\'\ﬂjf }f\ of the wall.
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Grade 5 Module 4 Topic C

Multiplication of a Whole Number
by a Fraction

Focus Standard:

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

5.MD.1  Convert among different-sized standard measurement units within a given measurement
system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real
world problems.

Instructional Days Recommended: 4

In Topic C, students interpret finding a fraction of a set (% of 24) as multiplication of a whole

number by a fraction (Z x 24) and use tape diagrams to support their understandings (5.NF.4a).

This, in turn, leads students to see division by a whole number as being equivalent to
multiplication by its reciprocal. That is, division by 2, for example, is the same as multiplication

1

Students also use the commutative property to relate fraction of a set to the Grade 4 repeated
addition interpretation of multiplication by a fraction. This offers opportunities for students to
reason about various strategies for multiplying fractions and whole numbers. Students apply
their knowledge of fraction of a set and previous conversion experiences (with scaffolding
from a conversion chart, if necessary) to find a fraction of a measurement, thus converting a

: . . 1. 1 .
larger unit to an equivalent smaller unit (e.g., 5 Min = 20 seconds and ZZ feet = 27 inches).

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 6
Objective: Relate fractions as division to fraction of a set.

Homework Key

1. a 4;8;12 4.
b. 5;10;15;20 5.
C. 7;14;21:28;35;42

2. 12: drawings will vary.

3. Explanations and pictures will vary.

Homework Sample

1. Find the value of each of the following.

a.

o o o 0| o 0
\‘/Y\’J R
A
3
-1—0f12:\/\
3
301‘12=C6
3
30f12=\/L-
3
b.
o o o oo o]0 o
* S . .
woo o o] o o

gof35=’7 iof35:Z\ éof35:65

5

(‘;
2 i 4 _ 6 _ Y
EofSS:\L\- Eof35-28 5of35 L\» Z %

8

a. 2 dozen; 24 eggs
b. 545
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Lesson 6 (continued)
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Lesson 7

Objective: Multiply any whole number by a fraction using tape diagrams.

Homework Key

1. Tape diagram drawn accurately

a. b

b. 12
c. 12
d 6

e 21

f. 36

g. 10=
h. 8

[ 6%

j 182
k. 36

l. 35

Homework Sample

1. Solve using a tape diagram.

24

a. X of24
4

| Yunits 24
° luniy = 244

c. Z>< 18
3

—

b. 2of48
4

d. %x 18

Tape diagram drawn accurately

a. 22
b. 150 degrees

2 1
c. 4=ord4=
a 4

d. 84

ug

ounces

im———"
aw§¥"

unils= 48
L\)u.nﬁ -yg-Yy
- lZ-
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Lesson 8

Objective: Relate a fraction of a set to the repeated addition interpretation of

fraction multiplication.

Homework Key

1. Solution strategies will vary. 3. A
15
a. —ors b.
za
_ C.
b. 5
27 d
&3

2. Solution strategies will vary.

a. 12
b. 16
C. 44
d. 42
e 15
£ 7=
2
g 233

Homework Sample

1. Rewrite the following expressions as shown in the example.

Example:3+3+3+3= =

a. 2+2+42 s _3%D \5 b.E+1—3’Z_,,._'X\5«Zb

e R T

\)

20
48

700
1]

c 24242 1_5_2(_6] —2-'7
L+

2. Solve each problem in two different ways as modeled in the example.

Examplezgx 6:2:62—13:4 %x 6:%:4
: 4
a 3x1 53(’)}\9 %,\Z $x16= i\%\é;]Z-
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Lesson 9
Objective: Find a fraction of a measurement, and solve word problems.

Homework Key

1. Explanations will vary. 2. 9in
a. Answer provided 3 a 1oz
b. 2 b. 10oz
c 9 . 2oz
d. el d. Mr. Phillips; & oz
e. 25 4. 65321
f. 24

Homework Sample

1. Convert. Show your work using a tape diagram or an equation. The first one is done for you.

a. %yard: 9 inches b. %foot = Z—_inches
1ol
Zyard~4><1yard %foot=%x 1 foot

1 N
_Zx36mches :-:—x 12 inches 12

=36% 7 .
= inches = ﬁ—_’nCMS
s W
=9inches .

= Zindus =

€ —year— l months d. -:;-meter= ‘QO centimeters

-q\/eC\f" l«,)‘ ly’ear

Qﬁfx\Zmonm 5 3 m,e)(er; 2 y\mexer
=B = Zx100cm
< _ OO
_ 9 oS o i Lem
= (00 cm
e. %hOUf=__ minutes f. gyard = inches

2. Michelle measured the length of her forearm. It was % of a foot. How long is her forearm in inches?
%ico% = 2:x oot Michelle's forearn

= fx\ZWUUZS 1o 4 inches long-

,3,7, 5‘0~
- =T _2g-Q
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Grade 5 Module 4 Topic D

Fraction Expressions and Word
Problems

Focus Standards:

5.0A.1 Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with
these symbols.
5.0A.2 Write simple expressions that record calculations with numbers, and interpret numerical

expressions without evaluating them. For example, express the calculation “add 8 and 7, then
multiply by 2” as 2 x (8 +7). Recognize that 3 x (18932 + 921) is three times as large as 18932
+ 921, without having to calculate the indicated sum or product.
5.NF.4a Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.
a. Interpret the product of (a/b) x g as a parts of a partition of g into b equal parts;
equivalently, as the result of a sequence of operations a x g + b. For example, use a
visual fraction model to show (2/3 x 4 = 8/3, and create a story context for this
equation. Do the same with (2/3) x (4/5) = 8/15. (In general, (a/b) x (¢/d) = ac/bd.)
5.NF.6 Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by
using visual fraction models or equations to represent the problem.

Instructional Days Recommended: 3

Interpreting numerical expressions opens Topic D as students learn to evaluate expressions

with parentheses, such as 3 x (% - %) or g— x (7 +9) (5.0A.1). They then learn to interpret

. : . . 2 1 .
numerical expressions, such as 3 times the difference between 3 and Sor two thirds the sum of

7 and 9 (5.0A.2). Students generate word problems that lead to the same calculation
(5.NF.4a) such as, “Kelly combined 7 ounces of carrot juice and 5 ounces of orange juice in a
glass. Jack drank g—of the mixture. How much did Jack drink?” Solving word problems (5.NF.6)
allows students to apply new knowledge of fraction multiplication in context, and tape
diagrams are used to model multi-step problems requiring the use of addition, subtraction,
and multiplication of fractions.

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

Objective: Compare and evaluate expressions with parentheses.

Homework Key

1. 5%; expressions will vary. 4.
ﬁﬁ; exprassions will vary.

2. [6x3)+8 and = - X circled;
explanations 'l.|l.|'l|| vary. 5.

3. a.

5; exprassions will vary.
3; expressions will vary.
?E; expressions will vary.
4; expressions will vary.
39&; expressions will vary.

36; expressions will vary.

Homework Sample

Write expressions to match the diagrams. Then, evaluate.

> explanations will vary.

> explanations will vary.

> explanations will vary.
1 . .

2 ; expressions will vary.
a . .

1; expressions will vary.

1 . .
3 -; expressions will vary.

Line plot accurately drawn

19 %; expressions will vary.

L ? 12- .50
T T e e
IR B
w **1 B Z « (0 g

RGeS 2% (2 Z

=2\24 =57 - 136 _ (12
Circle the expression(s) that give the same product as 6 x %. Explain how you know. 2_ l Z]

a -

Pagez 4‘



Lesson 11 -12
Obijective: Solve and create fraction word problems involving addition, subtraction,

and multiplication.

Homework Key (11)
1. 25min
2. 43
4
3. 121
4
4. 31
2
5. Answers will vary

Homework Sample

1. Jenny’s mom says she has an hour before it’s bedtime. Jenny spends §ofthe hour texting a friend and%

of the time brushing her teeth and putting on her pajamas. She spends the rest of the time reading her

hook. How many minutes did Jenny read?
GO nud€s ‘ ‘ l’" % j__.

" ~ Ty =2 TIT

ST kR

2
P 5 of bdminuteS
2 5x25.75 MINUKC S

>,
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Lesson 12

Homework Key

1. 16 minutes

Z1 2

2. =or=
56 =)
3. 12
4, Jacob; bonus: Emrnute
5.  4; story problems will vary.
6.  4;story problems will vary.

Homework Sample

1. Terrence finished a word search in i—the time it took Frank. Charlotte finished the word search in -z-the
time it took Terrence. Frank finished the word search in 32 minutes. How long did it take Charlotte to

finish the word search? , Gj
Wrinudes (FraniQ)

o

L
= (‘PZY{U\('J?)

4
37429

{Thid s 1o ganod finished 1he
o oS f I ‘ ‘

07“ e word search in 24 iU Se
\

Zw(s (Terruenoz)

N

Z (wnar oHe)
3

24=-3=%
eaeh unit qui |
2 f 24 inudes = \(pminS-
TR word
Craroreinished tha
Senrch v L minuHS

[

(s § minud<es .
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Grade 5 Module 4 Topic E

Multiplication of a Fraction by a
Fraction

Focus Standards:

5.NBT.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the

relationship between addition and subtraction; relate the strategy to a written method and

explain the reasoning used.

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

number by a fraction.

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

5.NF.6 Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by

using visual fraction models or equations to represent the problem.
5.MD.1 Convert among different-sized standard measurement units within a given measurement

system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real
world problems.

Instructional Days Recommended: 8

Topic E introduces students to multiplication of fractions by fractions—both in fraction and
decimal form (5.NF.4a, 5.NBT.7). The topic starts with multiplying a unit fraction by a unit

fraction, and progresses to multiplying two non-unit fractions. Students use area models,

rectangular arrays, and tape diagrams to model the multiplication. These familiar models help
students draw parallels between whole number and fraction multiplication, as well as solve
word problems. This intensive work with fractions positions students to extend their previous
work with decimal-by-whole number multiplication to decimal-by-decimal multiplication. Just
as students used unit form to multiply fractional units by wholes in Module 2 (e.g., 3.5 x2 =35
tenths x 2 ones = 70 tenths), they will connect fraction-by-fraction multiplication to multiply

fractional units-by-fractional units (3.5 x 0.2 = 35 tenths x 2 tenths = 70 hundredths).
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®ofafoot=2x (1 foot)
4 4

® (12 inches)

o

=9 inches

1 foot = 12 inches

%xlz

;|
Express 5: feet as inches.

5§feet = (5 % 12) inches + {Ex 12)
inches

=60+ 9 inches

=69 inches

Reasoning about decimal placement is an integral part of these lessons. Finding fractional

parts of customary measurements and measurement conversion (5.MD.1) concludes Topic E.

Students convert smaller units to fractions of a larger unit (e.g., 6 inches = %feet). The

inclusion of customary units provides a meaningful context for many common fractions

(% pint =1 cup, %yard, =1 foot, i gallon = 1 quart, etc.). This topic, together with the fraction

concepts and skills learned in Module 3 opens the door to a wide variety of application word

problems (5.NF.6).

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 13
Objective: Multiply unit fractions by unit fractions.

Homework Key

1 .
1. Accurate area models drawn 3 = accurate picture drawn

1

a - 1 .
: 3. - accurate picture drawn

b. 3 1

4. = gccurate area model drawn

1 70

E_ |
8
1

d »

e 1

T g

1

f- —
12

Homework Sample
1. Solve. Draw a rectangular fraction model to show your thinking.
! AN
a. Half of%cake = Y cake b. One-third of%cake = (Q cake

(& —of—| ‘ \
A
ELS U
7
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Lesson 14
Objective: Multiply unit fractions by non-unit fractions.

Homework Key

1. Accurate models drawn and number
sentences provided

a.
b.

C.

2:1
4.2

EI"" EI"' IR

Homework Sample

1
2. = accurate model drawn

.-IrF
1
3. a =
5
1
b -
15

4. a. All grandchildren received the same
amount; explanations may vary; accurate
picture drawn
1

° 3

1. Solve. Draw a rectangular fraction model to explain your thinking.

%ﬂféthird.ﬁ: l‘ thirds

AT

1
o
3

A2 2
X g
3 3 1

X5215-5

b. Lof2=2of __Li_thirds= Z thirds
273 2§ N
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Lesson 15
Objective: Multiply non-unit fractions by non-unit fractions.

Homework Key

1 T .
1. a 3, accu rate model drawn and multiplication sentence provided

2 N .
b. o accurate model drawn and multiplication sentence provided

g N .
oo accurate model drawn and multiplication sentence provided

d. = accurate model drawn and multiplication sentence provided

b | = HI HII—II I-I .n-IH o d== w]om
=1 ale w9 m o

d.

e

i
I a3

b. 250 mlL
g 1

2
=] a. %

b. zlb

Homework Sample

1. Solve. Draw a rectangular fraction model to explain your thinking. Then, write a multiplication sentence.

KK
R

R

Z
) -
_ s - -
2. Multiply. Draw a rectangular fraction model if it helps you. '-;

7. 5

A
= D

-2

10
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Lesson 16
Obijective: Solve word problems using tape diagrams and fraction—by—fraction
multiplication.

Homework Key

1.  8;accurate tape diagram drawn
2. Accurate tape diagrams drawn for each
a. 130
b. 60
c. 313
d. Lessthan half
e. 126

Homework Sample

Solve and show your thinking with a tape diagram.

1. Anthony bought an 8-foot board. He cut oﬁ% of the board to build a shelf, and gave é of the rest to his
brother for an art project. How many inches long was the piece Anthony gave to his brother?

S 26t . Lw i
‘é‘owf 24 - {9)( ‘“C“L

A - Z. che
T - BXZ Z);(\Zlnc S
3 ¥ 2 =EE
Q\mi’fs‘:gﬂcf -~ 23_’ o :Z—é:%jnchﬁ&
| it = 26 -5,

—_ . ", . ) _;
The piece Anthony” gavehis biother was <
2. Riverside Elementary School is holding a school-wide election to choose a school color. Five-eighths of or3in. \ NG,
the votes were for blue, -z— of the remaining votes were for green, and the remaining 48 votes were for J
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Lesson 17 - 18
Objective: Relate decimal and fraction multiplication.

Homework Key (17)

1.

o oW

= m

o e oo

L =TT

Answer provided

0.6 % 0.2 =0.12; accurate area model
0.1 % 1.6 = 0.16; accurate area model
0.6 % 1.9 =1.14; accurate area model
24

0.24; = 0.24
100
0.024; 4, 6; —— 0.024
1000
2.1
0.21
0.021
6.5
0.65

0.085

Homework Sample

1

\
<
-\S
N

3.
4,

0.31L

a. lL44dmi
b, 3.46mi

Multiply and model. Rewrite each expression as a number sentence with decimal factors. The first one is

done for you.

=

N

=

IS

N

/

3\

NNNSSS
\\\

i \

N

B

— ol

o
1OXID
- 12

— o0

0. bx 0. 2=02

Page3 3



Lesson 18

Homework Key

a. Answer provided 3. a. Answer provided
b. 2.64; 264 hundredths b. 4.B3; 483 hundredths
C. 14.08; 1,408 hundredths C. 25.194; 25,194 thousandths
d. 3.52; 352 hundredths d. 29.25; 2,925 hundredths or 29.250; 29,250
thousandths
2. a. 4,704 thousandths 4. 51925
b. 2.345; 2,345 thousandths 5 a. 702sg.m
C. 12.928; 12 928 thousandths b. 1755sg.m

d. 0.704; 704 thousandths

Homework Sample

1. Multiply using fraction form and unit form. Check your answer by counting the decimal places.

The first one is done for you. . Z 3 3tenths
a. 33x16=3x1 b, 33x08=22 %% x___8tenth
: . T 3 3tenths “ D R TORANTe! ____?n S
x__1 6tenths - BigtE Zb%hundfedmg
=33><16 198 _é?_____ .
e + 330 10X10
528 5 2 8 hundredths :;@E
=Too \o0

=5.28

c. 44x32= d. 22x16= l
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Lesson 19

Objective: Covert measures involving whole numbers, and solve multi-step word

problems.

Homework Key

1. . A ided = arl
a NSWer provi 2 a . gr‘”]
b. 252 b. 53

3’3
5 5
C. E 3 lﬁlh
= L 4. 3gal
d. 1-orl: Ea
7
[ = —
16
4 1
f lﬁﬂlr 1:
1
g 3
h. 2
Homework Sample
1. Convert. Express your answer as a mixed number, if possible.
a. 2ft=_§_yd b. 6ft=‘Lyd
2ft=2x1ft 6ft=6x1ft
|
=2><§yd =6%__5 yd
2 ox\
=3vd —3—v
| =4=2vyd.
e L
¢ Sin=__ 12~ ft d. 14in= "Lp fr
5in= 5X\'il'n\- 4 in= \4Xhn.
= 5xiz# = \xrzft-
=5 _\d
- (&= |G
1
e. 70z= 'I/Lg Ib f. 200z= ‘-iq Ib
Toz2= Tx loz 200Z=20%\0Z
= Ix5\o =20%5 \b:
7 = 20
= N - o oA
: i - 1% - \ﬁ\b
g 1lpt= 7 .qt h. 4pt= 2' qt
\pr= 1 \p¥ Yotz Ux\pt
\
Z\xzq¥ Uy gr
A
-~ Z Q4% — 5 4F
:Zq;\—.
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Lesson 20

Objective: Convert mixed unit measurements, and solve multi-step word
problems.

Homework Key
1. a Answer provided 2. 22min
&
b — 3. Zlb
E

c. 46 4. Yes, because the package weighs 15 |b

e 258
£ 22
4

Homework Sample

1. Convert. Show your work. Express your answer as a mixed number. The first one is done for you.

a 22yd=18 ft b. 1§ﬂ=_jil__vd
22yd =22 x 1vd 13ft=13 x 1ft
::5 xﬁ3ft :1% xéyd
=%x3
3 _ 5 |
=8 ft ) ﬁyd
; ; BN
=32 le‘WZ)' -~y xHqT
. ) L. =
;,%x_k\%. - =B x5qt
; 2.
= Ylindus -15 1 - BG4
Lo g q/’\' 2
R 4f—ohr=_&min f. 33 months = 2‘}'-?_vears
) — 22 | morin
uZxlhr % _ 3351 year
% 7 —Tq B
-y roxlaé)mm. _ 75% = _ﬁ*_\_\,mr
- w2 ldmin. 55‘7'
S A - [OG]
o — eal’
- 258 mins- "T%)’ 3
: = Dxayed =1 e
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Grade 5 Module 4 Topic F

Multiplication with Fractions and
Decimals as Scaling and Word
Problems

Focus Standards:

5.NF.5 Interpret multiplication as scaling (resizing), by:
a. Comparing the size of a product to the size of one factor on the basis of the size of the
other factor, without performing the indicated multiplication.
b. Explaining why multiplying a given number by a fraction greater than 1 results in a product
greater than the given number (recognizing multiplication by whole numbers greater than 1
as a familiar case); explaining why multiplying a given number by a fraction less than 1
results in a product smaller than the given number; and relating the principle of fraction
equivalence a/b = (nxa)/(nxb) to the effect of multiplying a/b by 1.

5.NF.6 Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by
using visual fraction models or equations to represent the problem.

Instructional Days Recommended: 4

Students interpret multiplication in Grade 3 as equal groups, and in Grade 4, students begin
understanding multiplication as comparison. Here, in Topic F, students once again extend their
understanding of multiplication to include scaling (5.NF.5). Students compare the product to
the size of one factor, given the size of the other factor (5.NF.5a) without calculation (e.g., 486
x 1,327.45 is twice as large as 243 x 1,327.45 because 486 = 2 x 243). This reasoning, along
with the other work of this module, sets the stage for students to reason about the size of
products when quantities are multiplied by 1, by numbers larger than 1, and numbers smaller
than 1. Students relate their previous work with equivalent fractions to interpreting

multiplication by %as multiplication by 1 (5.NF.5b).

Students build on their new understanding of fraction equivalence as multiplication by %to

convert fractions to decimals and decimals to fractions. For example, ped easily renamed in

Page3 7



hundredths as % using multiplication of %. The word form of twelve hundredths will then be

used to notate this quantity as a decimal. Conversions between fractional forms will be limited
to fractions whose denominators are factors of 10, 100, or 1,000. Students will apply the
concepts of the topic to real world, multi-step problems (5.NF.6).

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 21
Objective: Explain the size of the product, and relate fraction and decimal
equivalence to multiplying a fraction by 1.

Homework Key

1. a. 3
7
b3
5
C. E;lﬂ

d. Answers will vary.

2 a. 75075

b. —=0.25
L SX====04

d SX===05

B —=X=====015
. =x=2====125
g —x3=—=052
h. =x==—==178
i %x%%:au
i 5= %==5—=582

5 3 25 75
3 w2
2= 333 oo 073

4.  Answers will vary.

5. 50.31or 31 cents
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Lesson 21 (continued)
Homework Sample

1. Fillin the blanks.

1 1.3 "7
=X 1l==x===
ol 1 3%37 5%

2 2 14
b, Zxl=Zxl=1t

3 3 7 21

5 25
¢ 2x1=2 x5—=-——

2 275 |0

d. Compare the first factor to the value of the product.

Eacn e Ane fst-rader, Was mulhphe( bld o fraction
uxvn\fa\éﬂjr )rfvi The v«,uuz’wm prﬂuc+ 1S e([uNalfzﬂ“f’fD

the At Hacr. Pample: 5 =7,

2. Express each fraction as an equivalent decimal. The first one is partially done for you.

3 25 3x25 N1 25
a. =X == =—= b. = x=2=
4 25 4 %25 100 4 25
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Lesson 22 -23
Objective: Compare the size of the product to the size of the factors.

Homework Key (22)
1. a 1}: E=1-1circled & boxed; 2 5 a Any numberlessthané
b B ;,.:_ 2 6 circled, -I:mxed 7 b. Explanations will vary
2. a. Accurate tape diagram shown 6. 17vyd
b. Accurate tape dizagram shown 7. 1 1g.1 1
P g E'ﬁ:byr#ft,zftb\rgft

3. a. Anynumber greater than 3; answers will

vary.

b. Any number greater than &; answers will
vary.

c 5

4. a. Anyfraction greater than 1; answers will
vary
b. Any fraction less than 1; answers will vary.

Homework Sample

1. Solve for the unknown. Rewrite each phrase as a multiplication sentence. Circle the scaling factor and
put a box around the number of meters.

= as long as 6 meters = 2‘ _ ™  meters b. 6times as long as3 L meter = 2 meters
fo\\)\:{ﬂ % OXI Z
®, Py
¢ mm(‘;

2. Draw a tape dlagram to model each situation in Problem 1, and desicribe what happened to the number
of meters when it was multiplied by the scaling factor. 5

a 6 b | j
TZLET \ J hesca \|%C9;ﬁ“dor/ (u/ gfia'k .
o= ’LL/—/ ; tnan | 5ot O
The SC Ct\m‘(:)ﬁk(,b( ’> 1S Méters INaea
2 \essthan,sohe mmber of mefers decraased .
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Lesson 23

Homework Key

Less: 828 x0.921, 0.05x0.1
Greater: 12.5x 1.9839, 321.46x 1.26,
0.007x1.02,216x1.11

Explanations will vary.

|5 slightly less than; explanations will vary.

|5 slightly more than; explanations will
vary.

|5 a lot less than; explanations will vary.

|5 slightly more than; explanations will
vary.

|5 slightly less than; explanations will vary.

Homework Sample

2.

3. Kayla, Jonathan, Rachel; explanations will vary.

4. a. Greater than 1; examples will vary.

b. Lessthan 1; examples will vary.

a. Sort the following expressions by rewriting them in the table.

The product is less than the
boxed number:

The product is greater than the
boxed number:

32810921
0.05x 0. |

12.5x1.489
0.007X LOL4
2.1bx Wil
271 4oxhZ2l

x 1.989 x 0.921 x 1,26

0.007 | x 1.02 x1.11 >< 0.1

b. What do the expressions in each column have in common?

T4 Arsteolumn Ahe poxed numb
lecsAnan |, 50+ preducts will be \ess than
T Ahe seond coibmn, The oxed nvmoer i :
fﬂ%wwr4han\,so%hap«ﬂuﬂxun\beVWM2¢han-%nﬂ.h»«zinum :

Write a statement using one of the following phrases to compare the value of the expressions.

Then, explain how you know.

i :;n\txari S n'mfkhp\iec\
the oxed . _
mu plied byee Scaline ety

bua scali g factar
vmber. -
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Lesson 24
Objective: Solve word problems using fraction ad decimal multiplication.

Homework Key

1. 143751b 4. 521594265
2. 0.225cm 5. 108
3. 3B mi 6. 5142.60

Homework Sample

1. Jesse takes his dog and cat for their annual vet visit. Jesse’s dog weighs 23 pounds. The vet tells him his

cat’s weight i is > as much as his dog’s weight. How much does his cat weigh?

20 O+ 723185
5% 13 T cad W@UhS 4,575
= \)th Ss

To
~bh
L0
~Sb
ji
4o

or

1. Jesse takes his dog and cat for their annual vet visit. Jesse’s dog weighs 23 pounds. The vet tells him his

cat’s weight i is > 5 as much as his dog’s weight. How much does his cat weigh?

%2 D \)D\;ﬂ’\ S

><2 > \\\Q Cod W@Uﬂg 4, %75

Page4‘ 3



Grade 5 Module 4 Topic G

Division of Fractions and Decimal
Fractions

Focus Standards:

5.0A.1

5.NBT.7

5.NF.7

Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions
with these symbols.

Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method and
explain the reasoning used.

Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions. (Students capable of multiplying fractions can
generally develop strategies to divide fractions by reasoning about the relationship between
multiplication and division. However, division of a fraction by a fraction is not a requirement
at this grade level.)

a. Interpret division of a unit fraction by a non-zero whole number, and compute such
quotients. For example, create a story context for (1/3) + 4, and use a visual fraction
model to show the quotient. Use the relationship between multiplication and division
to explain that (1/3) + 4 = 1/12 because (1/12) x 4 = 1/3.

b. Interpret division of a whole number by a unit fraction, and compute such quotients.
For example, create a story context for 4 + (1/5), and use a visual fraction model to
show the quotient. Use the relationship between multiplication and division to explain
that 4 + (1/5) = 20 because 20 x (1/5) = 4.

c. Solve real world problems involving division of unit fractions by non-zero whole
numbers and division of whole numbers by unit fractions, e.g., by using visual
fraction models and equations to represent the problem. For example, how much
chocolate will each person get if 3 people share 1/2 Ib of chocolate equally? How
many 1/3-cup servings are in 2 cups of raisins?

Instructional Days Recommended: 7
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Topic G begins the work of division with fractions—both fractions and decimal fractions.
Students use tape diagrams and number lines to reason about the division of a whole number
by a unit fraction and a unit fraction by a whole number (5.NF.7). Using the same thinking
developed in Module 2 to divide whole numbers, students reason about how many fourths are

. L 1 . . 1,
in 5 when considering cases such as 5 + " They also reason about the size of the unit when s

partitioned into 5 equal parts: i+ 5. Using this thinking as a backdrop, students are introduced

to decimal fraction divisors and use equivalent fraction and place value thinking to reason
about the size of quotients, calculate quotients, and sensibly place the decimal in quotients
(5.NBT.7).

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 25
Objective: Divide a whole number by a unit fraction.

Homework Key

1. a. 9:3;9, 9 accurate tape diagram drawn 3. 24

b. 12;4;12, 3; 12; accurate tape diagram drawn 4. 24 bags of nuts, 20 bags of cherries, and 24
C. 12:3:12 4; 12 accurate tape diagram drawn bags of dried frum
d.  20;4; 20 5; 20; accurate tape diagram drawn

2. Accurate check shown for each

a. 8 e 18
b. 12 f. 18
C. 20 g. 30
d. 40 h. 60

Homework Sample

1. Draw a tape diagram and a number line to solve. Fill in the blanks that follow.

a. 3+== There are \5 thirds in 1 whole.

T Ty
i There are q thirds in 3 wholes.

(-

- )
1 .
”“l : 3 If3isl,what is the whole? C[ U
e - ZII LD ’ K
7 ! n i 1 1 } RN
oLz 345 134’
23 323 335373
b ‘3+i: \2— There are q' fourths in 1 whole.
Iz

There are ifou rths in é wholes.

If3is %, what is the whole? l 2‘ }
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Lesson 26
Objective: Divide a unit fraction by a whole number.

Homework Key

1. Model or tape diagram drawn for each 3. Zmile
16
a & 4. =
8 15
h = b. 105 pages

18
. =
To12
d =
" 10

2.  Accurate check shown for each

1
d —
20

1

b, =—
40

1

e —
15

1

d —
15

1

E_ —
3z

1

f. —
21

1

& 50
1
h, =—

=
=]
=]

Homework Sample

1. Solve and support your answer with a model or tape diagram. Write your quotient in the blank.
|

Z\ h‘(}\\‘c - L* A | :3\ ‘\.\'\‘WC\ }i‘;‘g‘ (1)
T vy - ledih = bRigheni>:
G- - +3= ‘ d. % 2=
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Lesson 27
Obijective: Solve problems involving fraction division.

Homework Key

1.  32; accurate model shown 5. & —
12
2, 2_14; accurate model shown b. 720z
3. a E—ZL; accurate model shown c. 3lb
b. 50mL
4, a 20fifths
b. 20cm
Homework Sample

. Kelvin ordered four pizzas for a birthday party. The pizzas were cut in eighths. How many slices were

there? Draw a picturLe‘to support your response.

\'i‘»‘l‘ il"i;' ',’i'.:!”.“’!

i Y11y g

SEHIER EREREA B i

1L [ ‘i.‘: ¢ i“““ﬂl’-
\‘\ Lyt i I (

:-l:#

.
17 8
g slicesin A pizza

z37shes \n Y pizds.
Thare werg 32 SliceSin Y pizzas.
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Lesson 28
Objective: Write equations and word problems corresponding to tape and number
line diagrams.

Homework Key

1. Answers will vary; 14
2. Answers mllvaryr;ﬁlb

3. . Answers will vary; 8

a
. 1
b. Answers will vary; <

. 1
c.  Answers will vary; =

d. Answers will vary; 30

Homework Sample

: - Sally had THeed of vope . She
cuAne Yope INTo S piecel.
Y \)ON monuy ﬁ‘PiQQ@S w\\\,
o sally ave ot Cuthiy
157 =M naNgS g Ane vope? |

{

N =
S s S
NSRS
o =

e

Sally wil hove 1 L84 piecesof 1ope.

Page4‘9



Lesson 29

Objective: Connect division by a unit fraction to division by 1 tenth and 1
hundredth.

Homework Key

1. a 9+ﬁ:9ﬂ;1ﬂ;9ﬂ 2. a 20
b. E+ﬁ=ﬁﬂ;1ﬂ;ﬁﬂ b. 230
c. 3.6 +1—*D:35; 30; 6; 36 c. 500
d. 128+ ﬁ =128; 120; 8; 128 d. 72
e. 3-+—=300; 100; 300 e. 5,100
100
f.  7+—=700; 100; 700 f. 310
100
g 47 +ﬁ:¢?05 400; 70; 470 g 2310
h. 11.3 +ﬁ =1,130; 1,100; 30; 1,130 h. 437
i 2,450
3. 1,280
4. Geraldine; answers will vary.
5. 513264

Homework Sample

1. Divide. Rewrite each expression as a division sentence with a fraction divisor, and fill in the blanks. The
first one is done for you.

.0 1—a-t_
Bample: 4 Bdsa<ysdl There are 10 tenths in 1 whole.

There are 40 _tenths in 4 wholes.

3 ‘ —_
a. 9+01= f\’O_CIO b 6:01= (0~ \O - O
There are l Q tenths in 1 whole. There are S tenths in 1 whole.

There are tenths in 9 wholes. } There are ‘Q tenths in 6 wholes.
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Lesson 30 - 31
Objective: Divide decimal dividends by non-unit decimal divisors.

Homework Key (30)
1. a 3 2. Leann is incorrect; answers will vary
b. 30 3. a 8
C. E;E b. 16
A =g 4, 15
.4
e = 12
A
007
23
&
D45
h

i, =12
1.2

i =12
0.1z

Homework Sample

1. Rewrite the division expression as a fraction and divide. The first two have been started for you.

a. 2.4+o.8=§§ b. 2.4+0.08=%
_ 24 x10 _ 24x100
~ 08x10 T 0.08%100
—2 _ 240
-2 -z
- -30
c. 48:06 :%‘% R ——— ,OHOSS@
’ Oi‘
= D | - 0:4840
05 %10 ~ 0.0BX100
- 48 _ Y%
b N
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Lesson 31
Homework Key

1. a ﬁl.ﬁen.ﬂx%ﬂ.ﬂ;n 3. a 64
b, 5.74= D.?:5—:=E; 8.2 b. %94
2. a 474:006= % = 80: 79 C. % 24.9
b. 19.44 +0.54 = 2= 40; 36 d. =235
50 16
4. 54 green; 36 purple
5. 14
Homework Sample
1. Estimate and then divide. An example has been done for you.
112
78.4 +0.7 770+ 7=110
s s
0.7 8
- 78.4x10 7
0.7x10
784 1 4
A sl
=112 0
a. 616+ 0.8 ~{pt} 0-%=R0 b. 5.74+07=5(pL]= Y
b T 54
- Ll =
O - 5k OJ
- @\,\px\o ;/5’(0 - 5, T4 X\0
TE A0 PARE
_ QL\Q- : b‘-’;]"}

3
=T 3.7

2. Estimate and then divide. An example has been done for you.

732 +0.06 ~720+6=120 122
S 6732
R oe s
7.32x100 13
= 0.06x100 =12
_732 12
T 6 -12
=122 0
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Grade 5 Module 4 Topic H

Interpretation of Numerical
Expressions

Focus Standards:

5.0A.1 Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions
with these symbols.

5.0A.2 Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7,
then multiply by 2” as 2 x (8 +7). Recognize that 3 x (18932 + 921) is three times as large as
18932 + 921, without having to calculate the indicated sum or product.

Instructional Days Recommended: 2

The module concludes with Topic H, in which numerical expressions involving fraction-by-
fraction multiplication are interpreted and evaluated (5.0A.1, 5.0A.2). Students create and
solve word problems involving both multiplication and division of fractions and decimal

fractions.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 32

Objective: Interpret and evaluate numerical expressions including the language of

scaling and fraction division.

Homework Key

L. (7-4)+=circled. 2. a 30
3 1
z 3 a2 . b, 1=
2. 42 +|=+=)and y—circled. .
i o4 -t - 1
4 L, =—
. 100
3. Answers will vary. 4 2
4. 3(a); explanations will vary. o
(a); exp ry e 400

6. a. Answers will vary.

b. 32-5-2(32-5)circled.

Homework Sample

1. Circle the expression equivalent to the difference between 7 and 4, divided by a fifth.

7+(4+§) o

1-
. cxlp=4)

2. Circle the expression(s) equivalent to 42 divided by the sum ofg and %.

2,3 2
(§+Z)T42 (42 g 3)+4

N
o Y
]

| wl

3. Fillin the chart by writing the equivalent numerical expression or expression in word form.

Expression in word form Numerical expression
a. A fourth as much as the sum of 3 = and 4.5 \ . .
: 5% (2+45)

b [Thesumob 3% andY. 5,dwnded Bi+a5):s

b\:\ N
& Multiply%by 5.8; then halve the product (% X 59 8) :;_ Z
¢ 1L asmuen asthe ditterenel Sl

of Mgand=, 1
e [ The goorient 05 % <9 8-(3+9)

subtfoacted from §.
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Lesson 33
Objective: Create story contexts for numerical expressions and tape diagrams, and
solve word problems.

Homework Key

1. a —kg 4. a. Answers will vary,
b. 1=kg b. Answers will vary.
2
2. a 19 5. Answers will vary.
b. 38
3. a 13
b. 6

Homework Sample

1. Chase volunteers at an animal shelter after school, feeding and playing with the cats.

a. If he can make 5 servings of cat food from a third of a kllogram of food, how much does one serving
weigh? \ KO:}

| 5 5L_5_r' B
Eaen sm G 1S DK@

b. If Chase wants to give this same serving size to each of 20 cats, how many kilograms of food will he
need?

= 1 v
T C epase would need 1=K
Naciky 0RO

- | . L
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