Kenmore-Town of Tonawanda UFSD

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

Grade 4 Module 5
Parent Handbook

Fraction Equivalence, Ordering, and Operations

The materials contained within this packet have been taken from the Great Minds curriculum Eureka Math.
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Eureka Math Tips for Parents
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Grade 4
Eureka Math, 4 Story of Units Module 5

1 The tape diagram below
) shows how to break one Spotlight on Math

| I | whole into fifths, and .
then how those fifths can Models:
be grouped and added

together to create the

1
1
* 3 whole.

Tape Diagrams

You will often soo
this mathematical

The tape diagram

above shows asimple | (I

fraction additicn

problem in which : ; representation in
each part of the tape e 3 3 b .

iz equal to one-third 3"3*s A Story of Units.
of the whale.

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

The tape diagram is a powerful model that students can use to solve various kinds
of problems. Beginning in first grade, tape diagrams are used as simple models of
addition and subtraction. Now in this fourth grade module, we will use them to model
operations on fractions as well.

Tape diagrams are also called “bar models™ and consist of a simple bar drawing
that students make and adjust to fit a word or computation problem. They then use
the drawing to discuss and solve the problem.

As students move through the grades, tape diagrams provide an essential bridge to
algebra and solving for an unknown quantity. They are flexible mathematical tools that
grow to fit students’ needs as elementary mathematics increases in complexity.

sample Problem from Module 5: .y
{Example taken from Lestos 19 mode ' -
ghe use of @ tape diagram £o Soive the T_ﬁ !| ! ! | | I > of +he caks i lefd.
promiem Tak | wReer
Colefae I
M. Salazar out his son”s birthday T
cake into equal pisoss. Mr. Salazar, Delwhen | i rgrr- }
Prs. Salarar, and the birthday boy 3 ., _I__i__;i o
mach aze | piece of cake. What =% ¥ Fvx=}

fraction of the cake was left?

For more information visit CoOmMMONCone.org
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Grade 4 ® Module 5

Fraction Equivalence, Ordering, and
Operations

OVERVIEW

In this 45-day module, students build on their Grade 3 work with unit fractions as they explore fraction
equivalence and extend this understanding to mixed numbers. This leads to the comparison of fractions and
mixed numbers and the representation of both in a variety of models. Benchmark fractions play an important
part in students’ ability to generalize and reason about relative fraction and mixed number sizes. Students
then have the opportunity to apply what they know to be true for whole number operations to the new
concepts of fraction and mixed number operations.

Students begin Topic A by decomposing fractions and creating tape diagrams to represent them as sums of

3 1 1 1 1 2
fractions with the same denominator in different ways (e.g., i ) (4.NF.3b). They proceed

to see that representing a fraction as the repeated addition of a unit fraction is the same as multiplying that
unit fraction by a whole number. This is already a familiar fact in other contexts.

4 | =

+=-=3x

1 1 1
For example, justas 3twos=2+2 + 2 =3 x 2, so does 3 fourths = i 3 T
The introduction of multiplication as a record of
the decomposition of a fraction (4.NF.4a) early in 3
the module allows students to become familiar -
with the notation before they work with more ‘ :

complex problems. As students continue working

with decomposition, they represent familiar unit %

fractions as the sum of smaller unit fractions. A —,

folded paper activity allows them to see that, B I Z _ (_J. + L’] 4 ( 2 55 i
when the number of fractional parts in a whole A 3 b b b ) G

increases, the size of the parts decreases.
They proceed to investigate this concept with the use of tape diagrams and area models. Reasoning enables
them to explain why two different fractions can represent the same portion of a whole (4.NF.1).

In Topic B, students use tape diagrams and area models to analyze their work from earlier in the module and
. . . e . . . . . 2 2x4 8
begin using multiplication to create an equivalent fraction that comprises smaller units, e.g., 3= 3—!4 =5
A

(4.NF.1). Based on the use of multiplication, they reason that division can be used to create a fraction that
8 8=4 2
comprises larger units (or a single unit) equivalent to a given fraction (e.g., T El Their work is

justified using area models and tape diagrams and, conversely, multiplication is used to test for and/or verify
equivalence. Students use the tape diagram to transition to modeling equivalence on the number line.
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They see that, by multiplying, any unit fraction length can be partitioned into n equal lengths and that doing
so multiplies both the total number of fractional units (the denominator) and number of selected units

(the numerator) by n. They also see that there are times when fractional units can be grouped together, or
divided, into larger fractional units. When that occurs, both the total number of fractional units and number
of selected units are divided by the same number.

2_2x% 3 3.8+4% 2
JTaxy |2 1271144 13

___.
Loass
_—

Gt e it -4—'.—+—-r—'.—|--h-+w+=+————l—r
‘—L..-:llri L] o -g I
3 3 ! "3;
g z
. 3

In Grade 3, students compared fractions using fraction strips and number lines with the same denominators.
In Topic C, they expand on comparing fractions by reasoning about fractions with unlike denominators.
Students use the relationship between the numerator and denominator of a fraction to compare to a known
benchmark (e.g., 0, %, or 1) on the number line. Alternatively, students compare using the same numerators.
They find that the fraction with the greater denominator is the lesser fraction since the size of the fractional
unit is smaller as the whole is decomposed into more equal parts (e.g., é > lﬁ therefore % > 13—0} Throughout
the process, their reasoning is supported using tape diagrams and number lines in cases where one
numerator or denominator is a factor of the other, such asé and % or % and E. When the units are unrelated,

students use area models and multiplication, the general method pictured below to the left, whereby two
fractions are expressed in terms of the same denominators. Students also reason that comparing fractions

can only be done when referring to the same whole, and they record their comparisons using the comparison
symbols <, >, and = (4.NF.2).

Comparison Using Like Denominators Comparison Using Like Numerators
u
2 3 i
: -, 9

e
- -

, &
A °, o
- .-J-r%fdb_] ﬂ D

2 & o
Z_ % o c
ER & »

Nous my Fractional wiitsart the same

L 9 .21
sizel B0l 0 34T,

H_MJ‘——"—/\J .
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In Topic D, students apply their understanding of whole number addition (the combining of like units) and
subtraction (finding an unknown part) to work with fractions (4.NF.3a). They see through visual models that,
if the units are the same, computation can be performed immediately, e.g., 2 bananas + 3 bananas =

5 bananas and 2 eighths + 3 eighths = 5 eighths. They see that, when subtracting fractions from one whole,

. . . . 3 5 3 2
the whole is decomposed into the same units as the part being subtracted, e.g., 1—; =r-: % Students

practice adding more than two fractions and model fractions in word problems using tape diagrams
(4.NF.3d). As an extension of the Grade 4 standards, students apply their knowledge of decomposition from
earlier topics to add fractions with related units using tape diagrams and area models to support their

. . 1 1 . .
numerical work. To find the sum ofE and 1 for example, one simply decomposes 1 half into 2 smaller equal

2 1 3
units, fourths, just as in Topics A and B. Now the addition can be completed: riariat Though not assessed,

this work is warranted because, in Module 6, students are asked to add tenths and hundredths when working
with decimal fractions and decimal notation.

At the beginning of Topic E, students use decomposition and visual models to add and subtract fractions less
than 1 to or from whole numbers, e.g., 4 + %: 4§and 4-— %2 (3+1)— %. They use addition and multiplication

to build fractions greater than 1 and represent them on the number line.

Or 1 think

LI O S S v % 3
37373733733 2:3)k s y /W‘%
b — 3)3 STt
I Tols P
3 ) T
+
= | * '|I 1% & — JJ_

- 2%

Students then use these visual models and decompositions to reason about the various forms in which a
fraction greater than or equal to 1 may be presented, both as fractions and mixed numbers. They practice
converting between these forms and begin understanding the usefulness of each form in different situations.
Through this understanding, the common misconception that every improper fraction must be converted to a
mixed number is avoided. Next, students compare fractions greater than 1, building on their rounding skills
and using understanding of benchmarks to reason about which of two fractions is greater (4.NF.2). This
activity continues to build understanding of the relationship between the numerator and denominator of a
fraction. Students progress to finding and using like denominators or numerators to compare and order
mixed numbers. They apply their skills of comparing numbers greater than 1 by solving word problems
(4.NF.3d) requiring the interpretation of data presented in line plots (4.MD.4). Students use addition and
subtraction strategies to solve the problems, as well as decomposition and modeling to compare numbers in
the data sets.
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In Topic F, students estimate sums and differences of mixed
numbers, rounding before performing the actual operation to

il
(&N
e
I
t
Iﬁ':'
+

Wz 34 )+ 242
A’ 75

]
. . . e — T Y\
determine what a reasonable outcome is. They proceed to %, 7% 1 . Jelm rhs parte in )

;ﬂl't’]' arder without fl'k'_’"'ljlf'ﬂ,{
~

use decomposition to add and subtract mixed numbers
e sum . =" J

(4.NF.3c). This work builds on their understanding of a mixed vl
number being the sum of a whole number and fraction. T

Using unit form, students add and subtract like units first (e.g., ones and ones, fourths and fourths). Students
use decomposition, shown with number bonds, in mixed number addition to make one from fractional units
before finding the sum. When subtracting, students learn to decompose the minuend or subtrahend when
there are not enough fractional units from which to subtract. Alternatively, students can rename the
subtrahend, giving more units to the fractional units, which connects to whole number subtraction when
renaming 9 tens 2 ones as 8 tens 12 ones.

V.3 _ Al 2. 5 -5
35-s - latg=lz . Bs-pcrRrii
A A

1
2% l 5ub+rn..d from DM! 2

Just like subtracting
Frem enel

In Topic G, students build on the concept of representing repeated addition as multiplication, applying this
tfamiliar concept to work with fractions (4.NF.4a, 4.NF.4b). They use the associative property and their
understanding of decomposition. Just as with whole numbers, the unit remains unchanged.

1 1 4x3 12
4x—:4x(3u—):(4:u:3]x—: = —

5 5 =]
This understanding connects to students’ work with place value and 5% 3 %-l = 5 * (3 t %)
whole numbers. 5tudents proceed to explore the use of the distributive 3

=(5x3)+(5%%)

property to multiply a whole number by a mixed number. They
recognize that they are multiplying each part of a mixed number by the = |5 * L)
whole number and use efficient strategies to do so. The topic closes "
with solving multiplicative comparison word problems involving =15+ 3 M
fractions (4.NF.4c) as well as problems involving the interpretation of 218 3

data presented on a line plot.

0
Topic H comprises an exploration lesson where students find the sum of all like denominators from ~to :1—1
Students first work in teams with fourths, sixths, eighths, and tenths. For example, they might find the sum of

0. 6
all sixths from sto. Students discover that they can make pairs with a sum of 1 to add more efficiently, e.g.,
0 6 1 2 2 4 3
Pl P and there is one fraction, = without a pair. They then extend this to similarly find sums

of thirds, fifths, sewvenths, and ninths, observing patterns when finding the sum of odd and even
denominators (4.0A.5).
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Terminology

New or Recently Introduced Terms

Benchmark (standard or reference point by which something is measured)

Common denominator (when two or more fractions have the same denominator)
Denominator (e.g., the 5 in 35 names the fractional unit as fifths)

Fraction greater than 1 (a fraction with a numerator that is greater than the denominator)
Line plot (display of data on a number line, using an x or another mark to show frequency)
Mixed number (number made up of a whole number and a fraction)

Numerator (e.g., the 3 in 35 indicates 3 fractional units are selected)

Familiar Terms and Symbols

=, <, > (equal to, less than, greater than)

Compose (change a smaller unit for an equivalent of a larger unit, e.g., 2 fourths = 1 half, 10 ones = 1 ten; combining 2
or more numbers, e.g., 1 fourth + 1 fourth = 2 fourths, 2 +2 + 1 =15)

Decompose (change a larger unit for an equivalent of a smaller unit, e.g., 1 half = 2 fourths, 1 ten = 10 ones; partition a
number into 2 or more parts, e.g., 2 fourths = 1 fourth + 1 fourth,5=2+2 + 1)

Equivalent fractions (fractions that name the same size or amount)
123 4)

Fraction (e.g. -, =, =, =
3'3’3’3
Fractional unit (e.g., half, third, fourth)
Multiple (product of a given number and any other whole number)
Non-unit fraction (fractions with numerators other than 1)
Unit fraction (fractions with numerator 1)

Unit interval (e.g., the interval from 0 to 1, measured by length)
Whole (e.g., 2 halves, 3 thirds, 4 fourths)

Suggested Tools and Representations

e Area model

e Fraction strips (made from paper, folded, and used to model equivalent fractions)
e Line plot

e Number line

e Rulers

o Tape diagram
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Grade 4 Module 5 Topic A

Decomposition and Fraction
Equivalence

Focus Standards:

4.NF.3b Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
b. Decompose a fraction into a sum of fractions with the same denominator in more

than one way, recording each decomposition by an equation. Justify

decompositions, e.g., by using a visual fraction model.
Examples: 3/8=1/8+1/8+1/8;,3/8=1/8+2/8;,21/8=1+1+1/8=8/8+8/8+1/8.

4.NF.4a Apply and extend previous understandings of multiplication to multiply a
fraction by a whole number.
a. Understand a fraction a/b as a multiple of 1/b. For example, use a
visual fraction model to represent 5/4 as the product 5 x (1/4),
recording the conclusion by the equation 5/4 = 5 x (1/4).

Instructional Days Recommended: 6

Topic A builds on Grade 3 work with unit fractions. Students explore fraction
equivalence through the decomposition of non-unit fractions into unit fractions, as well
as the decomposition of unit fractions into smaller unit fractions. They represent these
decompositions, and prove equivalence, using visual models.

In Lesson 1, students use paper strips to represent the decomposition of a whole into
parts. In Lessons 1 and 2, students decompose fractions as unit fractions, drawing tape

diagrams to represent them as sums of fractions with the same denominator in different

wavs. e 3_1+1+1_1+z
V5, €8, 55T 5T 575
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In Lesson 3, students see that representing a fraction as the repeated addition of a unit

fraction is the same as multiplying that unit fraction by a whole number. This is already a

familiar fact in other contexts.
An example is as follows:
3 bananas =1 banana + 1 banana + 1 banana =3 x 1 banana,

3twos=2+2+2=3x2

3 fourths = 1 fourth + 1 fourth + 1 fourth = 3 x 1 fourth,

3 1 1 1
Z=-4-4+-= 3x
4 4 4 4

AN

By introducing multiplication as a record of the decomposition of a fraction early in the
module, students are accustomed to the notation by the time they work with more
complex problems in Topic G.

e = - -+

A
3

L
1
= 1. 3 '3
1
5 7 T [T O T I Ve I O
3 3 3 E_i_'f- 3
RS —
3
3
= K = -IZ' :3_.

Students continue with decomposition in Lesson 4, where they use tape diagrams to

. 11 2 . .
represent fractions, e.g., >3 and 3 s the sum of smaller unit fractions. Students

3 ]
1 1 1 1 1 1 1 4
record the results as a number sentence, e.g., P + e (g + g) + (5 + 5) =35
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In Lesson 5, this idea is further investigated as students represent the decomposition of
unit fractions in area models. In Lesson 6, students use the area model for a second day,
this time to represent fractions with different numerators. They explain why two
different fractions represent the same portion of a whole.

|-

*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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Lesson1-2

Objective: Decompose fractions as a sum of unit fractions using tape diagrams.

Homework Key (1)

1. a Answer provided

2 112 1 1
b. Whole :,part T3 I"'I
2 123 1 2
C Whole: = pars. =, === = +=
5 555 § &
5 225 3 2
d. Whole: = parts; =,=; == = +=
3 6E &6 B B
.3 .213 2.1
e. Whaole: = pars: oo == o+ =
1l s S Lgi_5.1
f. Whole: 15,paru. 5.5,15_5+5
1% e 22142228
g. Whole: 14,paru. 4.*.&,1*_&+&+4
4 22133 4 3 2 1 3 3
h. Whole: 1= pans. ===, == l===4+=4+=t=4=
g’ ggaegegsg 8 2 g8 & 8 2

2. a. Tape diagram models number sentence.

b. Tape diagram models number sentence.
C. Tape diagram models number sentence.
d. Tape diagram models number sentence.
g. Tape diagram models number sentence.

f. Tape diagram models number sentence.

Homework Samples

1. Draw a number bond and write the number sentence to match each tape diagram. The first one is done

for you.
a. 1 b.
l | | |
2 1 1 e
Bl Tl
O G
3
¢ 1
B | |
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Lesson 1 (continued)

2. Draw and label tape diagrams to match each number sentence.
a 2=242,1
8 8 8 8 e
Lesson 2

Homework Key

1 a
b
.

2 a
b.
C
d.

Answer provided.

Tape diagram models number sentence; decompositions will vary.

Tape diagram models number sentence; decompositions will vary.
Tape diagram models number sentence; decompositions will vary.
Tape diagram models number sentence; decompositions will vary.
Tape diagram models number sentence; decompositions will vary.

Tape diagram models number sentence; decompositions will vary.

Homework Sample

1. Step 1. Draw and shade a tape diagram of the given fraction.

Step 2: Record the decomposition as a sum of unit fractions.
Step 3: Record the decomposition of the fraction two more ways.

(The first one has been done for you.)

5
6
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Lesson 3

Objective: Decompose non-unit fractions and represent them as a whole number
times a unit fraction using tape diagrams.

Homework Key

1. a. Answer provided.

3 1 1 1 3 1
b z=3tateii=i g
4 1 1 1 1 4 1
L ===t =t=t=i=—4 H=
> > 3 ] 3 5 3
d 2=Lii4i 1,12 5%l
8 6 6 6 6 6 6 &
2. 3_[ i) { i}
a. 7=(3 x3)+(1 x5
E 1 1
b. 5_{5 ::-:J+{2:=-:E]|

d. Tape diagram models number senten ceg =8 H%

. 12 1
e. Tape diagram models number sentence; - = 12 X n

Homework Samples

1. Decompose each fraction modeled by a tape diagram as a sum of unit fractions. Write the equivalent
multiplication sentence. The first one has been done for you.
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Lesson 3 (continued)

2. Write the following fractions greater than 1 as the sum of two products.

3. Draw a tape diagram and record the given fraction’s decomposition into unit fractions as a multiplication

sentence.
3

a. =
3

b. =
8
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Lesson 4

Objective: Decompose fractions into sums of smaller unit fractions using tape

diagrams.
Homework Key

1. d. Answer provided.
1 1. 1 1 1 1 1 1

2. d. Answers will vary.
b. Answers will vary.
C.  Answers will vary.
3. a. Answer provided.
b. Tape diagram models number sentence.
C. Tape diggram models number sentence.
d. Tape diaggram models number sentence.
4. Tape diagram models number sentence.
5. Tape diagram models number sentence.

6. Tape diagram models number sentence.
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Lesson 4 (continued)
Homework Sample

1. The total length of each tape diagram represents 1. Decompose the shaded unit fractions as the sum of
smaller unit fractions in at least two different ways. The first one has been done for you.

d - -
ol

|
+
ol
i

=g t%

3. Draw tape diagrams to prove the following statements. The first one has been done for you.

2 _ 4 2
& 57 1 5
3 6
b 2=2
6 12

4. Show that is equivafent to— using a tape diagram and a number sentence.

12

il ’\[”\‘7’:* L"TZ_'*%-‘*T‘Z:‘%?-
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Lesson 5

Objective: Decompose unit fractions using area models to show equivalence.

Homework Key

111
Lo 600G
1 21 1 1 2z 1 1 2
b. 2rowsdrawn; - == =—=—=4+=-==, ==32 X===-=
"4 g'4 8 8 8'a a8
1 4 1 1 1 1 1 4 1 1 4
. drowsdrawn,-=—~=—+4+—+4+—+—=—, == 4 X—=—
4 14 16 16 16 16 16 4 16 16
2. a Areamodelshowse=2.2-1;1_Z21_- ,1_2
i 2~ &'3° & & &'2 6 &
1 2 1 1 1 1 3 1 1 3
b. Areamndelshuwsg_g.3_g+9+g_g,3_3 Hg_g
1 4 1 1 1 1 1 4 1 1 4
C. ;ﬂm.aamn::u:ln.elshq:v.l.*s;_1:.3_Lz 12+1:+1:_1:.3_-1- HL:_LE
1 5 1 1 1 1 1 1 5 1 1 5
d. Area model Shows = — m=:m = - — e — o= — == 5 X m— —
2 153 15 15 15 15 15 15 2 15 15
1 2 1 1 1 2 1 1 2
g Area model shows = = === = == 4 == — = = 2 o= —
§  10°5° 10 10 18" 5 10~ 1d
1 3 1 1 1 1 2 1 1 2
f. Areamodelshows === ===t ==t == — = == 3 ¥ =—— -
5 15"5 7 15 15 15 15" 5 15~ 15

3. Explanations will vary.

Homework Samples

1. Draw horizontal lines to decompose each rectangle into the number of rows as indicated. Use the model
to give the shaded area as both a sum of unit fractions and as a multiplication sentence.

a. 3rows

N | =

D
Sl—
Nl w

N =

= S

=

=3 x

N
1
Dl w
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Lesson 5 (continued)

7. Draw area models to show the decompositions represented by the number sentences below. Represent
the decomposition as a sum of unit fractions and as a multiplication sentence.

Lesson 6
Objective: Decompose fractions using area models to show equivalence.

Homework Key

1. Lgg L
a. 4,10,1,1, 1u,m —. 10, 10

; : 1 1 1 1 1. 1 4 f1 1 1 1
b. Decomposed horizontally to show eighths; " + i (E + E} + {E+ E} =g (E + -B} + (E + E} =

5 1 5 1 4 2 s 1 4
H=|+ |2 =] == ==d x===
(2x5)+(23)

. . 1 1 1 1 1 1 1
C. Decomposed horizontally to show frﬁeenths, - = + = + T= [ﬁ + E + E} + (15 + — + 15} +
1 1 1 1 1 1 12 §1 1
{E+E+E)+(E+E+E _E'(JE [E"'_ +{15+ +15)+
1 1 4 1 12
{L5+1.5+ ) 1) ( { ( :’: T 15°5 lles_m
2. 2_41 i_{i i) (i i)_i [_ _) [ } .[: )
a. Area model shows se=gigts=st3) t s +3) =% +
1 4 2 1 &
b [2' KE}_E'E_J‘ :t:i._i
A del <h 4 2 1+L+1+1_ L+l}+[1+1.)+{1+1}+(1+1
c rea model shows 5 10°5 55 ' 5  \1o0 ' 10 10 10 1w 1o 5 S s
1 1 1 1 1 1 1 1 1 1 1
d. {—+—]+ {:—+— + (—+—}+ (—+—]=[z x—)+ { —) —j]
10 10 10 10 10 1d 10 14 10
1 g 4 1 6
g, {2 Hﬁ)—EJE—E HE—E

3. Answers will vary.
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Lesson 6 (continued)

Homework Samples

1. Each rectangle represents 1. Draw horizontal lines to decompose each rectangle into the fractional units
as indicated. Use the model to give the shaded area as a sum and as a product of unit fractions. Use
parentheses to show the relationship between the number sentences. The first one has been partially

done for you.

a. Tenths 2 4

5 10

l
L) ) o
(o))~ e (2

\
=¥
1

b. Eighths
2z

c. Fifteenths Z

2. DlaVValea IIOde‘S to “0 th de ()I“pos! ionsy P Yy bEI sentence be'OVV. Exp €ss
show e C t sre leSelltedb t“e”u n S

each as asu P . p
U
ach m and lOdUCt of unit fr actions se pale”theses to SIIOW the elatlo“s' I betVVeell the

! \ “ "1\\ [ Ll
BN /Tf@ﬁ(@*@f—@
(L +e)= (20)(2)=F

LS

o
@]
I
gle
N
.
——
\
[
£
Page19



Grade 4 Module 5 Topic B

Fraction Equivalence Using
Multiplication and Division

Focus Standard:

4.NF.1 Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual
fraction models, with attention to how the number and size of the parts differ
even though the two fractions themselves are the same size. Use this principle to
recognize and generate equivalent fractions.

Instructional Days Recommended: 5

In Topic B, students begin generalizing their work with fraction equivalence. In
Lessons 7 and 8, students analyze their earlier work with tape diagrams and the

area model in Lessons 3 through 5 to begin using multiplication to create an
. . . . 2 2x3
equivalent fraction that comprises smaller units, e.g.; = ad

8
= —. Conversely,
3x4 12

students reason, in Lessons 9 and 10, that division can be used to create a fraction

that comprises larger units (or a single unit) equivalent to a given fraction, e.g., 3

8 8 = 2 . ..
51 ;44 =3 The numerical work of Lessons 7 through 10 is introduced and

supported using area models and tape diagrams.

In Lesson 11, students use tape diagrams to transition their knowledge of fraction
equivalence to the number line. They see that any unit fraction length can be
partitioned into n equal lengths. For example, each third in the interval from O to 1
may be partitioned into 4 equal parts. Doing so multiplies both the total number of
fractional units (the denominator) and the number of selected units (the
numerator) by 4. Conversely, students see that, in some cases, fractional units may
be grouped together to form some number of larger fractional units. For example,
when the interval from 0 to 1 is partitioned into twelfths, one may group 4
twelfths at a time to make thirds. By doing so, both the total number of fractional

-

units and number of selected units are divided by 4. : g)bl
T
A,



NN
NN

W [
14}
==
-5 »>l
w —_—

|

12

=l

1 third = 4 twelfhs

*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 7 - 8

Objective: Use the area model and multiplication to show the equivalence of two
fractions.

Homework Key (7)

; 1 )
1. a Answer provided 3. a  Area model shows n and is decomposed
1 1x4 4 . ) . 1 1x2 2
- —— - horizontally into eighths; = = ==
b. 2 Ix4 B ¥ ghths; 4 4x3 g
1 1x6 & 1 )
A T b. Area model shows n and is decomposed
P . ) 1 1x3 3
4 1-_1x7__17 horizontally into twelfths; == ==
[ == —— 4 4x3 12
27 2xT " 14
; 1 )
2 a  Answers will vary. c. Areamodel shows 7 and is decomposed
; . ) . 1 1x4 4
b. Answers will vary. horizontally into sixteenths; riadrrriatr

. Answers will vary.

d. Answers will vary.

Homework Samples (7)

Each rectangle represents 1.

1. The shaded unit fractions have been decomposed into smaller units. Express the equivalent fractions in a
number sentence using multiplication. The first one has been done for you.

a. b. &4
] S Ak it
R 2’2_)("' b4
1x2 2
27 2x2 3

2. Decompose the shaded fractions into smaller units using the area models. Express the equivalent
fractions in a number sentence using multiplication.

1.
5=3X% 9

3. Draw three different area models to represent 1 fourth by shading.
Decompose the shaded fraction into (a) eighths, (b) twelfths, and (c) sixteenths.
Use multiplication to show how each fraction is equivalent to 1 fourth.
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Lesson 8

Homework Key

1. a. Answer provided

3 3IxI 6
b. == =
4 4x2 B
4 4x=3 12
L. == = —
5 5=3 15
d 7_7=2 _ 14
T8 8=t 16
3 3x32 3
2 d. == =
6 &x2 0 12
2 2m3 (3
b. == = —
4 4w=3 " 12

1

3. a  Area model proves = =
2

b. Area model proves =

5
C. Area model proves ==

BleklE B|# o

z
d. Area model proves =

Homework Samples

Each rectangle represents 1.

Answers will vary.

Answers will vary.
Answers will vary.
Answers will vary.
False; answers will vary.
True

False; answers will vary.

True

1. The shaded fractions have been decomposed into smaller units. Express the equivalent fractions in a

numbi

2. Decompose both shaded fractions into twelfths.

using multiplication.

a.

b.

er sentence using multiplication. The first one has been done for you.

Express the equivalent fractions in a number sentence
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Lesson 8 (continued)

3. Draw area models to prove that the following number sentences are true.

1 2 == e
a 377 BE= | ‘ ﬁé,

BT

4. Use multiplication to create an equivalent fraction for each fraction below.

7 _J¥Z. 1
A

5. Determine which of the following are true number sentences. Correct those that are false by changing

the right-hand side of the number sentence.

IS€
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Lesson 9 -10

Objective: Use the area model and division to show the equivalence of two

fractions.
Homework Key (9)
1. a. Answerprovided
4 4-4 1 4 4=x2 2
b. Mndelshnwsg_ﬂ+4_:nrﬂ_ﬂ+2_4
6 &HB<HE 1 & ®B<3 T & &K<2 1
. MUdEISthlz_Lz+a_sz: 1:—3_4{“12_12-—2_&
7 T=7 1
d. Model shows TR
2. 2 _2:=2 1
a. Model shows TR T i
2 2=12 1
b. Model show TR
2 22 1
C. Model shows = = — ==
g #8<=2 4
2 222 1
d. Maodel 5huwsz_n_5
g. The size of the fractional units increased.
f. The number of total units decreased.
4 & 1
3. a. Areamodels prwe-::andE=E
b 4 _4+4 1 6 BEE 1
T8 8<4 2127 12:6 2
4 1 g8 1
4 3 Areamndelsprwe;:;andﬁzz
4 44 1 8 g8 1
b == —=——== == —— ==
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Lesson 9 (continued)

Homework Samples

Each rectangle represents 1.

1. Compose the shaded fractions into larger fractional units. Express the equivalent fractions in a number
sentence using division. The first one has been done for you.

2. Compose the shaded fractions into larger fractional units. Express the equivalent fractions in a number
sentence using division.

’

3. a. Inthe first area model, show 4 eighths. In the second area model, show 6 twelfths. Show how both
fractions can be&omposed, or renamed, as the same unit fraction.
=k o ) 2

- - T

g2 =g
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Lesson 10
Homework Key

1. a. Answer provided

. 4 42 2
b. Area model shows composed fractions; TR
. 6 &+3 2
. Area model shows composed fractions; T=To=3
d. Area model shows composed fractions; — = —s =
i P 15 15+3 5
. 6 &+2 3
2. a. Area model shows composed fractions; Fladreert
. 12 13-4 3 12
b. Area model shows composed fractions, — = ==0r—
16 1E<+4 4 1&

& 2
3. a. Area model shows Tz com posed as T

& 2
b. Area model shows s com posed as T

a8 8=2 4

4 5 E_ _ 3
B ] lo=2 3

9 93 3

b_ — e — -

1z 12 =3 4

a =4 =

C. — — ==

1z 1Z2=-4 2

1z 12 -6 2
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Lesson 10 (continued)

Homework Samples

Each rectangle represents 1.

1. Compose the shaded fraction into larger fractional units. Express the equivalent frac
sentence using division. The first one has been done for you.

»
1
N

4 : 2
6 6:2 3

tions in a

number

BRI

10 "Toxz

S

o
=

2. Compose the shaded fractions into larger fractional units. Express the equivalent fractions in a number

sentence using division.

3. Draw an area model to represent each number sentence below.

4, Use division to rename each fraction given below. Draw a model if that helps you. See if you can use the

largest common factor.
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Lesson 11

Objective: Explain fraction equivalence using a tape diagram and the number line,
and relate that to the use of multiplication and division.

Homework Key

1 D123 1 .
8. =,=, = =:=Cjrcled
g'a‘a"a’"zq
D123 456 2 .
b_ - em mm mm mm mm -'-E|r-|:|E'|:|
66’ 6’ 666" 6B
c B 1 2 % 4 5 & 7 B 9 1@ 11 12 4{.":'“'
R Al - Il I el el -l - L S L S Bl Rl el
1 1x2 =2
2. 3 == —=
2 3x2 &
1 1x4 4
b_ - —
T amx4 12
3 ) D1z 3 4 2
- a. Mumber line drawn for—,—,—,—,——crcled
4'4°4"4"°4" 4
. 0123456 783 4 .
b. MNumber line drawn for=,=,=,=,=, = = = == circled
g'a‘'a'g'a'sa'g'g'as‘a
. @ 1 % 3 4 5 & 7 8 © 10 5 .
Number“ne drawnfﬂr— —— e . . . . . — — _'_C“-dEd

110’ 10' 16 10 10" 10" 10" 10 "10" 10" 10

2
&

C.

g A2
B B2
d.

5. Mumber line drawn appropriately
3 3x2 6
bh. — = =—
4 a4x2 &8
& 62 3
C T ez 3
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Lesson 11 (continued)

Homework Samples

1. Label each number line with the fractions shown on the tape diagram. Circle the fraction that labels the
point on the number line that also names the selected part of the tape diagram.

1
a. . )
l
p 5
5 3
b. %
1
| I l |
P ; ‘ |,
i { ] C8 4
3 4 5 & %
© T b b 2 9
o‘)v u
. 1 O

| | | .
T i T T T >
<& 0 ' L
7 :] ( i3 /L, /»lf\’ ‘ 2=
-~ '-1 ~ \ |7’ o
V'L Ve Ve &&= 17

2. Write number sentences using multiplication to show:
a. The fraction represented in 1(a) is equivalent to the fraction represented in 1(b).

CRRC Y
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Lesson 11 (continued)

Homework Samples

3. Use each shaded tape diagram below as a ruler to draw a number line. Mark each number line with the
fractional units shown on the tape diagram, and circle the fraction that labels the point on the number
line that also names the selected part of the tape diagram.

o

0- 10 0 TJo To

4. Write a number sentence using division to show the fraction represented in 3(a) is equivalent to the
fraction represented in 3(b).

5. a. Partmon a number Ime from O to 1into four'chg7 Decompose into 6 equal lengths.

Hfs‘/ lbfl {’*——‘

b. Writea number sentence usmg multnphcatuon to show what fractlon represented on the number line

- - - /A
is equivalent to ;—. _Q) \/ /, ,L(-

G- Trz- €

c.  Write a number sentence using division to show what fraction represented on the number lineis

) 3

equivalent to = "
QD _ &9'\‘2
Seemg—
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Grade 4 Module 5 Topic C

Fraction Comparison

Focus Standard:

4.NF.2 Compare two fractions with different numerators and different denominators,
e.g., by creating common denominators or numerators, or by comparing to a
benchmark fraction such as 1/2. Recognize that comparisons are valid only when
the two fractions refer to the same whole. Record the results of comparisons
with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction
model.

Instructional Days Recommended: 4

In Topic C, students use benchmarks and common units to compare fractions with
different numerators and different denominators. The use of benchmarks is the
focus of Lessons 12 and 13 and is modeled using a number line. Students use the
relationship between the numerator and denominator of a fraction to compare to

1 . .
a known benchmark (e.g., 0, > Or 1) and then use that information to compare the

. . .4 2
given fractions. For example, when comparing = and o students reason that 4

sevenths is more than 1 half, while 2 fifths is less than 1 half. They then conclude
that 4 sevenths is greater than 2 fifths.

0 =
é_‘—————f—‘_*—_/*.?
2 L
5 T
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In Lesson 14, students reason that they can also use like numerators based on
what they know about the size of the fractional units. They begin at a simple level
by reasoning, for example, that 3 fifths is less than 3 fourths because fifths are
smaller than fourths. They then see, too, that it is easy to make like numerators at

. 2 4 2 4 4 4 1 1 .

times to compare, e.g., - < —because-=— ,and — < - because — < = . Using
5 9 5 10 10 9 10 9

their experience with fractions in Grade 3, they know the larger the denominator

of a unit fraction, the smaller the size of the fractional unit.

Yy
L =
dl

ajp
= QN

-
=

A
y

r o o T -
e

A2

kI

Like numerators are modeled using tape diagrams directly above each other,
where one fractional unit is partitioned into smaller unit fractions. The lesson then

. . : . 2 5 .
moves to comparing fractions with related denominators, such as 3 and oy wherein

one denominator is a factor of the other, using both tape diagrams and the
number line. In Lesson 15, students compare fractions by using an area model to

express two fractions, wherein one denominator is not a factor of the other, in
2 x4

. . 2 3 2 8 3

terms of the same unit using multiplication, e.g., - <=because- =——=—and -

33 9 3 4 3 3x4 12 4
X

8 9 2 . . : 3
=——=— and — < — . The area for - is partitioned vertically, and the area for -
4x3 12 12 12 3 4

is partitioned horizontally.
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To find the equivalent fraction and create the same size units, the areas are
decomposed horizontally and vertically, respectively. Now, the unit fractions are
the same in each model or equation, and students can easily compare. The topic
culminates with students comparing pairs of fractions and, by doing so, deciding
which strategy is either necessary or efficient: reasoning using benchmarks and
what they know about units, drawing a model (such as a number line, a tape

diagram, or an area model), or the general method of finding like denominators
through multiplication.

2 3
R
’ R s o 2
2587/ 8 bogZ
7 A% 7 Y
% Xe. i — \
_Z'.-—_- 'g" é: j—-
2 I 4y~ 17

*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 12 - 13

Objective: Reason using benchmarks to compare two fractions on the number line.

Homework Key (12)
1. a. Points plotted appropriately for g % % 3. a. =;explanations will vary.
b. i. = b. == explanations will vary.
ii. = C. =;explanations will vary.
2. a. Points plotted appropriately for iﬂ % % d. =;explanations will vary.
b. Answers will vary. e. =;explanations will vary.
C. Explanations will vary. f. =; explanations will vary.
g. =;explanations will vary.
h. >=;explanations will vary.

=: explanations will vary.

j- = explanations will vary.

Homework Samples (12)

1 .
2. Plot the following points on the number line without measuring.
4
is % ‘ il -i— ¢' iil. v
‘\/ i- 1 % i
E © 0 : z
| 1 i ] ! :
| { { ‘ |
b. Use the number line in Part (a) to compare the fractions by writing >, <, or = on the lines.
2 7 1 L4 )
i. 5 ‘_Z__,E il 75 ‘?_' -
3. Compare the fractions given below by writing > or<on the lines. » _A\/ﬂ__\/—\
referring to the benchmark of 0,5 and A
Give a brief explanation for each answer g U\[Dﬁb @nchmﬁk . C'?
11 *‘o h
J ’{\ . A
1 - —
a % / ; b 8 2
\ v 1 {0 1< N C\({? r -
L < mnooy Nl /(;" ™ O
Z \ ) O x-_/'i i 6
NS
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Lesson 13

Homework Key

. . 2 9 14 . .
1. Points plotted appropriately fﬂrE,E. - 5. a. =;explanations will vary.
z. a. = b. =;explanations will vary.
b. < C. =;explanations will vary.
. . 12 & 18 i . i
3. Points plotted appropriately for—.c. 5 d. < explanations will vary
4 Explanations will vary. e. = explanations will vary.
f. =; explanations will vary.
<Z; explanations will vary.
h. = explanations will vary.
i. = explanations will vary.
j- =;explanations will vary.
Homework Samples
7 & u 1‘\
‘ o [4 ZYE,
1. Place the following fractions on the number line given. Q = - 5
Dot ~
4 T——
- b. 2 = %
\\.
1 12 2
| ' L 2 | |
| 1l 1 | 1
|4 3 9
W £ S
2. Use the number line in Problem 1 to compare the fractions by writing >, <, or = on the lines:
a 13 1= b 13 12
3. Place the following fractions on the number line given. .
= ~
i 2 = \ w2 2
T n $25 45 e A
A
1 a2/ 13 -
| | . ! I |
] | ! T 1 I
(N |2
="} =5
\ =
2/ 9

— 12 18
4. Use the number line in Problem 3 to explain the reasoning you used when determining whether; ore

was greater.

|~ @ 2. |—[——
A | o =
'{' =8 **ﬁi polll
& Ve 2 i il
i S .- TPAT
EREMERE
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Lesson 13 (continued)

\ : |
},f\‘ - /1. ( 1
!/ ‘r“ ,f“ Q, 4 ‘
5. Compare the fractions given below by writing > or < on the lines. “\ o [ﬂ
Give a brief explanation for each answer referring to benchmarks. O \ f/
# \ ‘

2 £ 6 6 5 ol
C N T b. 75 < e

(0 § ['/’\ \ .,

= ( \ N - F |

(6 | ) C\U J B i{ fp =7 \NQ& yomi-,

(/)
éél _,« @Wav”@ wf“i\
o 5

Lesson 14 - 15

Objective: Find common units or number of units to compare two fractions.

Homework Key (14)
1 a = 3. a. Tape diagrams m{:delé}l;;
b. > b. Tape diagrams mudelé }i
c = c. Tape diagrams model 1% < 1%
d. = 4. a. Mumber line models fractions; =
2. a. =;explanations will vary. b. Mumber line models fractions; =
b. Answer provided. .  MNumber line models fractions; =
C. =;explanations will vary. d. MNumber line models fractions; =
d. =;explanations will vary. 5. a =
b. =
cC =
d =
R
£ =
g =
h. =

6.  Simon; picture supports answer
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Lesson 14 (continued)

Homework Samples

1. Compare the pairs of fractions by reasoning about the size of the units. Use >, <, Or=.

a. 1third 2 1 sixth b. 2 halves 2 2 thirds

¢c. 2fourths 2 2 sixths d. 5 eighths Z 5 tenths

3. Draw i i
two tape diagrams to model each pair of thg following fractions with related denominators

Use >, <, or = to compare.
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Lesson 15

Homework Key

1 a  Areamodels prnve% = % 3. a =
b. Area models prmreé < % b. <
C. Area models prmre% = E . =
d. Area models prmreé < E d <
e. Area models pm-.,r.eE — E 4. Explanations will vary.

f. Area models prnve% = ﬁ
2 a. =

b. >

c =

d =

Homework Samples

1. Draw an area model for each pair of fractions, and use it to compare the two fractions by writing
>, <, or = on the line. The first two have been partially done for you. Each rectangle represents 1.
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Lesson 15 (continued)

2. Rename the fractions, as needed, using multiplication in order to compare each pair of fractions by
writing >, <, or =.

23y ! i 3
qu g 23 -

i VA T VA
(ol % -3 d. 1%—-——-%

3. Use any method to compare the fractions. Record your answer using >, <, or =.

8 2 4 4
a. - 2 b. = =
9 3 7 S
3 9 11 5
Ci = d = =
2 6 7 3

/Voe C’k“*‘

A L SN Voi \
Q> ‘ﬂma\wm or numbey’

A ~— V() ;‘ ;“ v/\——/
""\_ ST P
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Grade 4 Module 5 Topic D

Fraction Addition and Subtraction

Focus Standard:

4.NF.3ad Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
a. Understand addition and subtraction of fractions as joining and separating
parts referring to the same whole.
d. Solve word problems involving addition and subtraction of fractions referring
to the same whole and having like denominators, e.g., by using visual fraction
models and equations to represent the problem.

Instructional Days Recommended: 6

Topic D bridges students’ understanding of whole number addition and
subtraction to fractions. Everything that they know to be true of addition and
subtraction with whole numbers now applies to fractions. Addition is finding a
total by combining like units. Subtraction is finding an unknown part. Implicit in
the equations 3+ 2 =5and 2 =5 -3 is the assumption that the numbers are
referring to the same units.

In Lessons 16 and 17, students generalize familiar facts about whole number
addition and subtraction to work with fractions. Just as 3 apples — 2 apples =1

apple, students note that 3 fourths — 2 fourths = 1 fourth. Just as 6 days + 3 days =

3 9 7 2

9 days = 1 week 2 days, students note that g toEo=o4o = 1%. In Lesson 17,

students decompose a whole into a fraction having the same denominator as the
subtrahend. For example, 1 — 4 fifths becomes 5 fifths — 4 fifths = 1 fifth,

connecting with Topic B skills. They then see that, when solving 1% — g , they have a

choice of subtracting % from g or from 1 (as pictured to the right). Students model

with tape diagrams and number lines to understand and then verify their
numerical work.
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1! 2 - — o | 5 ek [/
5" B (Bl 77
\_ g F__.:\
1 y _ 3 o, \T/
- T = g XA
5 5 > (v
e A
H_-'_"' L ¥ .— L 1
v ! 2
] - 4
5 s - -
N 2 “ T, can subiract
L. 5 ['l 4 from | Ciret EJ/
%- rg - "lq A_.,«._n:_.hﬂ.,___/-._.--
o
5 _ 4 _ A ai__ -
_.'_5_' 5 5 () -
+‘ + 2'—. — _3-
b 5 5 y P
T  can +hink
P o~ T -~
S - =7
0 1 2.

In Lesson 18, students add more than two fractions and see sums of more than

2 5 7 14 . .
one whole, such as ststsT o As students move into problem solving in Lesson

19, they create tape diagrams or number lines to represent and solve fraction
addition and subtraction word problems (see example below). These problems
bridge students into work with mixed numbers, which follows the Mid-Module

Assessment.

. .3 2 .
Mary mixed L cup of wheat flour, L cup of rice flour,

and i cup of oat flour for her bread dough. How
many cups of flour did she put in her bread in all?
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Mary used £ or |§ Cups Llour.

In Lessons 20 and 21, students add fractions with related units, where one
denominator is a multiple (or factor) of the other. To add such fractions, a
decomposition is necessary. Decomposing one unit into another is familiar
territory: Students have had ample practice composing and decomposing in Topics
A and B when working with place value units, converting units of measurement,
and using the distributive property. For example, they have converted between
equivalent measurement units (e.g., 100 cm = 1 m), and they have used such
conversions to do arithmetic (e.g., 1 meter — 54 centimeters). With fractions, the

. : 1 1 .
concept is the same. To find the sum OfE and 2 one simply renames (converts,

1 2 1 2 3 . . .
decomposes) 5as o and adds St All numerical work is accompanied by

visual models that allow students to use and apply their known skills and
understandings. The addition of fractions with related units is also foundational to
decimal work when adding tenths and hundredths in Module 6. Please note that
addition of fractions with related denominators will not be assessed.
——T T T y
3;,: ) U
3
2,

L

I T |
[ =
3I»-'l; -+ _l-r.:- = :T- 3 | .|
& & . ;

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

Objective: Use visual models to add and subtract two fractions with the same

units.

Homework Key

1. a. 1sixth 4
b. 2tenths
c. 1 fourth 5.
d. 3 thirds
2. g 2 6.
5
4
b3
C i
T
2
43
E E
T3
£ 2
4
3. a. Answer provided 7.
11. & 2 z
b. Number bond sh{:ws?lssanl:l 3 IE
6.5 1 1
¢. Number bond shows 5 |5—5 and 57 1 T
d. Number bond sh{:wsiisi and i.-. 1i
4 4 4 4
€. Number bond shows § isi_: and é_; 1 é
12 1D 2 z
f. Number bond shcwsﬁlsﬁ and Tk lﬁ

Homework Samples

1. Solve. - [\
[ St ()

/

a. 3 sixths — 2 sixths =

b. 5tenths -3 tenths =

@ fifths

7 eighths
=
11
9

10

6. & z .,z
Mumber bond showszls:and:; 1:

14, 12 2 2
Number bond shows =57 and L 1 =
12, 8 4 .4
MNumber bond shows n 'Saa"da' 13
13. 10 2 2
Number bond shows T mand o 11_[:

9. 5 4 .4
Number bond shnwsElsEandE; lg

Number bond shows % is % and %; 2

_ 11 5 &
a. Number line accurately models - 373
. 132 | 4 17
b. MNumber line accurately models =tTE=n
//727
7 LN C =
r/’_%(’“f’/}’ ( 10/

6. Solve. Use a number bond to decompose the sum. Record your final answer as a mixed number.

3 :x__(o i 8 6
g (6 s
. % g Bk

8 10 10

C.

@l

wlw
nio
Wi
win

7. Solve. Use a number line to model your answer.

s— b 0 '
=B : , fm ;
1 ¢

1

a.

e
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Lesson 17

Objective: Use visual models to add and subtract two fractions with the same
units, including subtracting from one whole.

Homework Key

1. 5 5,3_53%9 4,5 _9 5 5_43_5_35
& & &' & B &' B & & & B 6
5 84 13 8 5 13 1 5 £ 13 @& 5
b. 9+9_9’9+9_9'9 g 9" 9 g g
z

. a ] number line models solution; solved by counting up and subtracting

3 _ . i i
b. = number line models solution; solved by counting up and subtracting

4 _ . i i

C. - number line models solution; solved by counting up and subtracting

d. E; number line models solution; solved by counting up and subtracting
z _ . i .

e o number line models solution; solved by counting up and subtracting

f. E; Mumber line models solution; solved by counting up and subtracting

3. a. Answer provided

g 3 1111 7 48 7 11 3 4 3. 8 ]
b. B+S_ = s 333 g_E,H+B_E,numberbundshnws13|533n|:|9
4 1 55 3 =24 3 11 1 = 1. 4 1
C —-+-=—=—-—-=——-——-=——-+-==— number bond shows 1-is-and -
4 4 44 4 44 4 44 4 & 4 4 4
7 2 99 5 47 5 232 2 4 2.7 z
d. :+:::,:—:_:;;E—::;,;+:_:;numherbund5huws l=is—and =
x & & & & & F) & x & x x

10 2 13 13 7 6 10 7 3 3 3 & 2 . 10 3
B, et e = T — —— _:—;numberhﬂndshﬂw;1_|5_End_
o 1o ' 10 10 10 10 10 10 10 10 10 o 10 1a

Homework Sample

1. Use the following three fractions to write two subtraction and two addition number sentences.

5 409 p, 5 138
a T E 9’ 9’ 9
5 u_ A
=4 —= "7,
L b @
4 5 9
S e P
" b7 @
Q . Lt
a A —
[7) ( [

2. Solve. Model each subtraction problem with a number line, and solve by both counting up and
subtracting.

a. 1-—=-=:

vt
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Lesson 18
Objective: Add and subtract more than two fractions.
Homework Key

2. Answers will vary.

[
a
[

3. Answers will vary.

o
|_I.
o fen oo len w =

. 1
d
12
[ 15
7

f. 2
6
T

h 2

3

i. 2

Homework Sample

1. Show one way to solve each problem. Express sums and differences as a mixed number when possible.

Use number bonds when it helps you. Part (a) is partially completed.

[ ook o Q0= (nat. /
¢ N\ A 7\,\zt‘.," ""!:' ) /
{ \VAVA| (OIS (V¢ /

£ N0 (
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Lesson 19

Obijective: Solve word problems involving addition and subtraction of fractions.

Homework Key

1 2 mi z
14m| 15::
2 1

2 ghr -

3. z 6 2
1glb 3 page

Homework Sample

Use the RDW process to solve.

1. Isla walked i— mile each way to and from school on Wednesday. How many miles did Isla walk that day?

2

2, b (
L\— = \\‘("' AN ) - )
\‘ \4,7‘ :
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Lesson 20 - 21

Obijective: Use visual models to add two fractions with related units using the
denominators 2, 3,4, 5, 6, 8, 10, and 12.

Homework Key (20)
1 . 1,1 =2 1 13 :
) a. TaPEd'E'Emm5m':'dEIE"'::'E."'Z:: 2. a. Answer provided
. 1,1 2. 1 3 . 2,7 & 7 13
—t=—=t=== b. Mumber line models = 4+ =) =— 4 =—— —
b. Tapedlagmmsmm:lelz+4 4+* 5 =t it o=
. T 1 6,1 7 . 5 1 5 2 g
C. Tape diagrams model =4+ ===4=== —_— e — e —— —
P E T T3 TR . l'.ll..lrr'nI:nerIlnemn::u:jnalslz+dlle = =1
d. Tape diagrams model d. Numberline models=+2, S+ 21
4 a'g 87 8
1 5 3 5 8 . 7.3 7,6 13
itETEtETE e Numherlmemndels;+:; sts=%
. T 1 3 4 7 . 1,51 108 11
e TapedlagmmsmntlelE+E_E+E_E f. Numherlmemndels-ﬁ E’E_'_T_T
f. Tape diagrams model 3. 4

[+

3 3 6 3 9
ERET ST T ]

Homework Sample

1. Use a tape diagram to represent each addend. Decompose one of the tape diagrams to make like units.
Then, write the complete number sentence.

a §+%\
5z
,75; :%5'] = |
A -
BT -2
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Lesson 21

Homework Key

. 7 27,2 9 5 __ B 1.1
a. Tape diagrams represent 5 and et a+ 2= number bond showsa as g and = 1E
) 4 4 & 4 8
b. Tape diagrams represent 2 and 3! s+ 5= 1
. 4 3 4,3 7 7__6 1,1
C. Tape diagrams represent =and =; = + = — =; number bond shows =as =and =; 1=
3 6 6 & & 6 & & B
) 5 g 6,8 14 14 __ 10 4 L4
d. Tape diagrams represent — and —; — +— = —; number bond shows — as —and —; 1—
pe diag p 10 1010 1w~ 10" 010 10" T 10
. 4 5 4 5 9 9_ 2 1.1
a. MNumber line modeIsE+ 7 E+E =3 number bond 5huwsEas§and§, 13
. 6,3 6,3 9 g_ 8 1.1
b. MNumber line models z + 3'3+ riadrt number bond shows g a5 EIamd o 1!1
. 4 8 4 8 12 1z 10 2 2z
C.  Number line models I + TRk number bond shows T and o 1 T
d. Number line models =+ ;= += = —; number bond shows —as = and =, 1~
. Number line models =+ =:=+ < = =; number bond shows -as -and = 1=
4 6 10 2
A4 mtm—em—=1=
e a4 &8 2
7,6 13 5
b, md=—=e==1=
E & & 2
5.2 7 1
L —4+====1=
6 & & 3
a 4 13 3
d. m+m—m_1m
4 9 13 1
£ LZ+12_ 2_112
2 5 @ 2
Loete=s=1z2
3,10 13 1
B ==t e——e——
12 12 12 12
h L4l _15_45
10 10T 10 10

Homework Samples

1.

2.

Draw a tape diagram to represent each addend. Decompose one of the tape diagrams to make like units.

Then, write a complete number sentence. Use a number bond to write each sum as a mixed number.

a%-&-—};q \

& o
‘4‘)1 — \ l(\\h}
\_ %1% ]
d,Z_ 2 41
g1 g-% ;,1%

/\

g

g8

Draw a number line to model the addition. Then, write a complete number sentence. Use a number
bond to write each sum as a mixed number.

g5 3.2
a'§+§ 5 b &+s
| !
< A N L Jot ]
T 7
l E L} = |
/ | W, )
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Grade 4 Module 5 Topic E

Extending Fraction Equivalence to
Fractions Greater Than 1

Focus Standards:

4.NF.2

4.NF.3

4.MD.4

Instructional Days Recommended: 7

Compare two fractions with different numerators and different denominators,
e.g., by creating common denominators or numerators, or by comparing to a
benchmark fraction such as 1/2. Recognize that comparisons are valid only when
the two fractions refer to the same whole. Record the results of comparisons with
symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction
model.

Understand a fraction a/b with a > 1 as a sum of fractions 1/b.

Understand addition and subtraction of fractions as joining and separating parts
referring to the same whole.

Decompose a fraction into a sum of fractions with the same denominator in more
than one way, recording each decomposition by an equation. Justify
decompositions, e.g., by using a visual fraction model. Examples: 3/8 =1/8 + 1/8 +
1/8;3/8=1/8+2/8;,21/8=1+1+1/8=8/8+8/8+1/8.

Add and subtract mixed numbers with like denominators, e.g., by replacing each
mixed number with an equivalent fraction, and/or by using properties of
operations and the relationship between addition and subtraction.

Solve word problems involving addition and subtraction of fractions referring to
the same whole and having like denominators, e.g., by using visual fraction
models and equations to represent the problem.

Make a line plot to display a data set of measurements in fractions of a unit (1/2,
1/4, 1/8). Solve problems involving addition and subtraction of fractions by using
information presented in line plots. For example, from a line plot find and
interpret the difference in length between the longest and shortest specimens in
an insect collection.
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In Topic E, students study equivalence involving both ones and fractional units. In
Lesson 22, they use decomposition and visual models to add and subtract fractions

less than 1 to and from whole numbers, e.g., 4+—-4—and 4—— (3+ 1)——

subtracting the fraction from 1 using a number bond and a number line.
Lesson 23 has students use addition and multiplication to build fractions greater
than 1 and then represent them on the number line. Fractions can be expressed

both in mixed units of a whole number and a fraction or simply as a fraction, as
. 1 3 3 1 3 1 7 _1
pictured below, e.g., 7x===+=+-=2x=-+=-=== 2=,
3 3 3 3 3 3 3 '3

LU R R U P I |

Ll ool S ol Bk -1

3’33 33 353
k"""\(__'_"\'——w—‘" |~
- 3 4 3 L) 7
3 3 3 3

= |+ | * 3
[
_ : I/
= 24 3

In Lessons 24 and 25, students use decompositions to reason about the various
equivalent forms in which a fraction greater than or equal to 1 may be presented,
both as fractions and as mixed numbers. In Lesson 24, they decompose, for

example, 11 fourths into 8 fourths and 3 fourths, %z % +E or they can think of it as

11 4 4 3

RAATe 2 x —+— 2— In Lesson 25, students are then able to decompose the two
11

wholes into 8 fourths so their original number can then be looked at as Z + Z or —-.
. 3 11 _, . . . 11
In this way, they see that 21=T. This fact is further reinforced when they plot < on

. . . 3
the number line and see that it is at the same point as ZZ' Unfortunately, the term

improper fraction carries some baggage. As many have observed, there is nothing
improper about an improper fraction. Nevertheless, as a mathematical term, it is
useful for describing a particular form in which a fraction may be presented (i.e., a
fraction is improper if the numerator is greater than or equal to the denominator).
Students do need practice in terms of converting between the various forms a
fraction may take, but take care not to foster the misconception that every
improper fraction must be converted to a mixed number.
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Students compare fractions greater than 1 in Lessons 26 and 27. They begin by
using their understanding of benchmarks to reason about which of two fractions is
greater. This activity builds on students’ rounding skills, having them identify the
whole numbers and the halfway points between them on the number line. The
relationship between the numerator and denominator of a fraction is a key
concept here as students consider relationships to whole numbers, e.g., a student

. 23, 29 23, : 29 .
might reason that 5 1S less thanﬁ because 5 I 1 eighth less than 3, but o s 1

tenth less than 3. They know each fraction is 1 fractional unit away from 3, and

. 11 23 29 oL .
since = >, then 5 <To Students progress to finding and using like

denominators to compare and order mixed numbers. Once again, students must
use reasoning skills as they determine that, when they have two fractions with the
same numerator, the larger fraction will have a larger unit (or smaller
denominator). Conversely, when they have two fractions with the same
denominator, the larger one will have the larger number of units (or larger
numerator).

Lesson 28 concludes the topic with word problems requiring the interpretation of
data presented in line plots. Students create line plots to display a given dataset
that includes fraction and mixed number values. To do this, they apply their skill in
comparing mixed numbers, both through reasoning and the use of common

: . . 5
numerators or denominators. For example, a data set might contain both 15 and

14 . . .
5 8iving students the opportunity to determine that they must be plotted at the
same point. They also use addition and subtraction to solve the problem:s.

*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 22

Objective: Add a fraction less than 1 to, or subtract a fraction less than 1 from, a
whole number using decomposition and visual models.

Homework Key

1L a Tape diagram drawn; 2.%
b. Tape diagram drawn; 3%
. Tape diagram drawn; 1%

d. Tape diagram drawn; 2.%

3. & Answer provided

b. Té; number bond shows B as 7 and-z: number line drawn
C 6%; number bond shows 7 as & and%: number line drawn

d. zﬁ;numbermmshnwsSaszand%;numhﬂrline drawn
4  a 5%; number bond shows 6 as 5 andE

b. él—i;numberhﬂndshnws ?asﬁand%

[ 4-i;numberbund shows 5as 4 and%

d. 5§;numberb:}nd shows EasSandE

e. 2;11; number bond shows 3 as 2 and%

25 %; number bond shows 26 as 25 and %
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Lesson 22 (continued)

Homework Samples

1. Draw atape diagram to match each number sentence. Then, complete the number sentence.

2. Use the following three numbers to write two subtraction and two addition number sentences.

=

55 ’ 2 @B
a 44 b. =, 52,6

3. Solve using a number bond. Draw a number line to represent each number sentence. The first one has
been done for you.

_1_ 2 - B =
a 4—3 Y- b. 8-~
aiuk
R 3'—3’%
3 el
&} } @
3 % 3z 4

4. Complete the subtraction sentences using number bonds.

. Blr .
a 6—2= J Y by 7=m =
/,ﬂ.r 4 - - 10
—  (o—
‘\\,j //{/? /‘/ .
S
Y \ b P
| = — ) 1
Oy 4-v 4
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Lesson 23

Objective: Add and multiply unit fractions to build fractions greater than 1 using

visual models.

Homework Key

d :,:,:,:,:,:,-,-.-circlerl; 0, 1 recorded
012345678910 111213 14 0 6 12
b. EJ;.E.:J:.E.?-&.;.E.T.?,?.T.T::.;.Tcln:led-,CI, 1, 2 recorded
2 (et Gale s Gele )+ Beled)=s
23 13 '3 3 '3 3 '3 3

3. a. Answer provided
b. 10 = é: 3 x% = 53; number line supports answer.

1 4 .
. B X rie 2 X e 2; number line supports answer.

4. & Answer provided

1 4y 3 7,3 .
b. 7 H;_(l }-:;)+I_1+4——1;;numherllnesuppans Answer.

1 3 1 1 .1 .
c. 11 x;: (2 x;:]+;= 2 +E=2E;numberllne SUPPOTLS answWer.

1 2y 1 1 .
d 7 X 5= (3 * E) +3 =3 +E=3-: number line supports answer.
e 9 X é = (1 * %) +§ =1 +§=1-. number line supports answer.

Homework Samples

1. Circle any fractions that are equivalent to a whole number. Record the whole number below the fraction.

a. Count by 1 fourths. Start at O fourths. Stop at 6 fourths.

2. Use parentheses to show how to make ones in the following number sentence.

(1+1+1+,1+1+1+1+1+1+1+1+1;4
3"3°3/(3'3°' 3373 3B 3 3/_

3. Multiply, as shown below. Draw a number line to support your answer.

1 L 1
a. GXE 3 %x 3 3% g
TN TN
- i B i
1 a., 3
Ex—-=2x==2
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Lesson 24 - 25

Objective: Decompose and compose fractions greater than 1 to express them in
various forms.

Homework Key (24)

1 a. Answer provided. 2. a. Answer provided.
1 13 1 17 2x6 1 1 1 )
b. 3:;numberbund shuwsTas:iand:; b. ?_T+E_6+E_ E-;: number line
number line drawn drawn
1 16 1 18 4x4 2 z 2
C. 3=:number bond shows —as 3 and =; L e ——== —-_= 4= i
- S S c 3 n +4 4+4 4‘.numberllne
number line drawn drawn
1 15 1 3 2
d. 7=;number bond shnws?as?and? - a. 4-;
number line drawn b, 4l
4
2 17 2 2
e, 55,-numberhnnl:lshows?asf:and;: C. 5;
niumber line drawn d a*
&
e 3 ;
5
f 43
&
B 53
4
h. 7=
10
g
i. 3 =
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Lesson 24 (continued)

Homework Samples

1.

Rename each fraction as a mixed number by decomposing it into two parts as shown below. Model the
decomposition with a number line and a number bond.

11
a. —; 4 z
/’,_————i—s___‘v\
Bo242-342=32 et e s
3 3 o \ ) 7 i
A, A 3 3y
3 3 7
13 \ =3 1 -~ \ e ',_TL'{‘_ -»v"*
b 212 1 _ 2.1 _ 2] S S
/\ Y 4 / Ly = e 1 y RV
L 1 A Soal gr o
e T “ ‘V Ll\ =
L Y £ -
Vs
P LAY <
v C\p '(‘)s"f“ﬁe(//
i ( ),“‘\, /\.',-»! /
( gl l(/\ ) I ' /U ‘/‘
o /‘.1:0 (W(’,\( {
9 9 \\,\\_—/_//\\—/
3. Convert each fraction to a mixed number. %/
N
14 7 s
a. = & 1=
3 2.1 |z
. v
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Lesson 25

Homework Key

1. a. Answer provided. 3. 3 z
T3
22 ] 11
b. = number line models work. b. -
&3 . 17
ST number line models work. c 5
27 ] 19
d. T number line models work. d. e
56 ] 53
e o number line models work. e T3
2. a. Answer provided. §f 2
T 5
z z 2 Z_ 15,2 17 41
b S3=5+3=(5xF)+i=F+i=% ST
1 1 5 1 20, 1 21 26
-— - - _= — — h. —
£ 45 4+5 [4:':5)-'_5 5 5 5 5
7 7 g 7 24 7 3 35
-= -= - - — . =
d. 32=3+2=(3 xZ)+s=T+2=2 =
i 25
T4
15
k. =—
2
E
T 12

Homework Samples

1. Convert each mixed number to a fraction greater than 1. Draw a number line to model your work.

a. 3-
12
- "R
e Samace "
/ \\
' ' ' B
e e = >
o ' 2 3 4
1 12 1 13
3= BEp=T T
boal-Y4Z_ 20 2 i
: C — 2 T = ="
Z T ( Ay,
O A ) - i) /
| . T -

3. Convert each mixed number to a fraction greater than 1.
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Lesson 26

Objective: Compare fractions greater than 1 by reasoning using benchmark
fractions.

Homework Key

1 a zi’ 3E_Ep|,;.mgd 3. a. <;explanations will vary.
8 4 9

b. i. > b. <; explanations will vary.

ii. = . <; explanations will vary.

B

L a %B%_%plutted »; explanations will vary.

b. i > e. >; explanations will vary.
ii. = f. > explanations will vary.

c. Explanations will vary. g. <;explanations will vary.
h. <; explanations will vary.

<: explanations will vary.

»: explanations will vary.

-

Homework Samples

1
a. Plot the following points on the number line without measuring.

i ol 2 3
i. Zg ii. 3:

= } & i { RISy (SRS i 1
2 Z‘Tp 3

3. Compare the fractions given below by writing >, <, or =. Give a brief explanation for each answer,

referring to benchmark fractions.
a5l & sE
-\
54 is lessthan 572, }
5% s 6(0,03(2\( 4han 53,

use benchinark
000 &M(;ﬁons ‘ID ‘ hZ’PL
' % «HmﬂK O,/Z/'/ ,z’
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Lesson 27

Objective: Compare fractions greater than 1 by creating common numerators or
denominators.

Homework Key

1 a. Tape diagram models comparison; < 3. a >
b. Tape diagram models comparison; = b. «
€. Tape diagram models comparison; > -
d. Tape diagram models comparison; < d. «

2 a. Area model shows like units; > e >
b. Area model shows like units; < f. <

E, >
h. >
i. =
] >

Homework Samples

1. Draw a tape diagram to model each comparison. Use >, <, or = to compare.

3 7 2 1

3. Compare each pair of fractions using >, <, or = using any strategy.

263 ) 6l '
b2 ic less tun bz

0% is vl b b
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Lesson 28

Obijective: Solve word problems with line plots.

Homework Key

1. Line plot created accurately
2. a. Mary
b. Ben
€. 31 quarter inches
d. inch
e 72<72
a

g. B

25
h- =
3. Answers will vary.

= 8%; Mr. Jones

Homework Sample

1. Agroup of children measured the lengths of their shoes.
The measurements are shown in the table. Make a line plot to

display the data.

Students Length of Shoe
, L ~ (ininches)
Collin gl
Dickon we
Ben Po
2
Martha 53
Lilias 3
1
Susan 8=
Frances 72
Mary g2
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Grade 4 Module 5 Topic F

Addition and Subtraction of
Fractions by Decomposition

Focus Standard:

4.NF.3c Understand a fraction a/b with a > 1 as a sum of fractions 1/b.

c. Add and subtract mixed numbers with like denominators, e.g., by replacing each
mixed number with an equivalent fraction, and/or by using properties of
operations and the relationship between addition and subtraction.

Instructional Days Recommended: 6

Topic F provides students with the opportunity to use their understandings of
fraction addition and subtraction as they explore mixed number addition and
subtraction by decomposition.

Lesson 29 focuses on the process of using benchmark numbers to estimate sums
and differences of mixed numbers. Students once again call on their understanding
of benchmark fractions as they determine, prior to performing the actual
operation, what a reasonable outcome will be. One student might use benchmark

. 1 3.
whole numbers and reason, for example, that the difference between 4; and 12 is

close to 2 because 4% is closer to 4 than 5, 1% is closer to 2 than 1, and the
difference between 4 and 2 is 2. Another student might use familiar benchmark

. . 1 . 1, 1
fractions and reason that the answer will be closer to 25 since 45 is about , more
than 4 and 1% is about i less than 2, making the difference about a half more than

20r21.
2
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| 3
45 - |
actual diffoence = 7—%0

s = J} % S
) l:.‘-‘ 2 3 g5 5
eskimated difference=2,
/-——M
P — 4 —+ —“+>
L
1 122 3 45 5
CF J
cs’ﬂm-\«l d\ﬁzma = 2.';'_
A i —-—t
\ g2 3 ,_’f’\l 5
q-—
"li)ng

In Lesson 30, students begin adding a mixed number to a fraction using unit form.
They add like units, applying their Grades 1 and 2 understanding of completing a
unit to add when the sum of the fractional units exceeds 1. Students ask, “How
many more do we need to make one?” rather than “How many more do we need
to make ten?” as was the case in Grade 1. A number bond decomposes the
fraction to make one and can be modeled on the number line or using the arrow
way, as shown to the right. Alternatively, a number bond can be used after adding
like units, when the sum results in a mixed number with a fraction greater than 1,
to decompose the fraction greater than 1 into ones and fractional units.

Directly applying what was learned in Lesson 30, Lesson 31 starts with adding like
units, e.g., ones with ones and fourths with fourths, to add two mixed numbers.
Students can, again, choose to make one before finding the sum or to decompose
the sum to result in a proper mixed number.

<
s
<=

<\P~
- ‘r"’.

L
I A

5

iy
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\
LN,
j\

N

Lessons 32 and 33 follow the same sequence for subtraction. In Lesson 32,
students simply subtract a fraction from a mixed number, using three main
strategies both when there are and there are not enough fractional units. They
count back or up, subtract from 1, or take one out to subtract from 1. In Lesson 33,
students apply these strategies after subtracting the ones first. They model
subtraction of mixed numbers using a number line or the arrow way.

Lo D B o 5 3
s 0?9 55 5 - 50 5 - 2— 5
-é .§' sl /\ ]
<+ P\.(\. Il ———+—|> 1z Just like S“bh“-"i"‘j
2 Z% 3 33 y 55 from one!

Zu-eE i k=]

TaKe one out fo
subtrad frm one!

In Lesson 34, students learn another strategy for subtraction by decomposing the
total into a whole number and a fraction greater than one to either subtract a

fraction or a mixed number.

\ g _ d 3_0Ll_3_ 92
85“’]5" |o 7"’ HE}—?—'E;‘O]E' 5"35
A A

N q =
7 o) 5
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*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 29
Objective: Estimate sums and differences using benchmark numbers.

Homework Key

1. a. 5;explanations will vary. 3. Gina's; explanations will vary.
b. 8; explanations will vary. 4 a3 M4
€. 5; explanations will vary. b. 26
d. 3; explanations will vary. . 7
e. 11 explanations will vary. d 4

2. a. 1.5 explanations will vary.
b. 2;explanations will vary.

C. 10or 10.5; explanations will vary.

Homework Sample

1. Estimate each sum or difference to the nearest half or whole number by rounding. Explain your estimate
using words or a number line.

a. 31—10+1;1 - _é__
3L closedo 3. |5 is Clase o 2,
5475
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Lesson 30

Objective: Add a mixed number and a fraction.

Homework Key

wlhea el m e g g W
w
I AT

[
3

Number bond and arrow way used to
make one; 3%

Number bond and arrow way used to
make one; 4%
Number bond and arrow way used to

3
make one; 5?

Homework Samples

: 8

Solve.
alele "t Z o
a. 3t3 - /7 4 4
2 4 5 3
G +3= 5 & 78
2. Complete the number sentences.
b. 5-+__ =6
d 15=14= +
’ S g e

< 8

5.

m =T = o
e (=T I < T N w
IE HI,_J EI"' Elmmh—- w s o e

-
]

100

a9
IEE

Explanations will vary.

2

#N

1

5

4 2. 2
o 0 35 g
a. 25+ b3j 5

7%

Draw a number bond and the arrow way to show how to make one. Solve.
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Lesson 31
Objective: Add mixed numbers.

Homework Key

1L a4 3. a 4% arrow way used to make one
b. 4% b. ﬁ% arrow way used to make one
€ 3 C ﬁ% arrow way used to make one
L a 4%; number line used 4 3 3%
2 : 3
b. 6;, number line used b. 5 I
C 31; number line used C ﬁi
12 7

Homework Samples

1. Solve.
a. 2+ + 13-3+3=Ll-
3 3
AN\, N,
2 31 3

Aﬁd whole hv mberg’ﬁYS' +7
Hhen add fraéndns

s

2. Solve. Use a number line to show your work.
7 %
2 3 5 _ ‘/\ [{ \
a. 22+1Z°3+4_ X A5
/\ ettt % 4!/1/' e

1
4

4

3. Solve. Use the arrow way to show how to make one.

3

O o
ANH

1 N

- 5 2
ro2 32 8,4 TR,42
4 4
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Lesson 32

Objective: Subtract a fraction from a mixed number.

Homework Key

L a 6% number ling or arrow way drawn 3. a. Answer provided
b. 411:,- number line or arrow way drawn b. 4-%; total decomposed as 4; and 1
C 6% number line or arrow way drawn C. 6% total decomposed as ﬁé and 1
d 7 %; number line or arrow way drawn d 2 ;; total decomposed as 2 % and 1
2 a1 % number line or arrow way drawn e 5 % total decomposed as Ef—n and 1
b 1 ;; number line or arrow way drawn f1 %; total decomposed as 1; and 1

3 .
C. 3?numberlmeoranuwwavdrawn
4 .
d. 2;.-.numberllnecrarrowwavdrawn
4 .
e BE:numberllneorarrowwavdrawn
5 "
63,- number line or arrow way drawn

4 i
9;: number line or arrow way drawn

= om

El '
E 811; number line or arrow way drawn

-

4 )
IU? number line or arrow way drawn

: 5 )
j- 16; number line or arrow way drawn

Homework Samples

1. Subtract. Model with a number line or the arrow way.

v
3. Decompose the total to subtract the fractions. % b}
Al 3 mad g 5o il bSE__E_-L}%w"Z’:“L\'“
@ A Tg THTET U8 i TRV ’f) 5~ S

/\ /\
4= 1=% . v
’ % IQS- 1’%
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Lesson 33

Objective: Subtract a mixed number from a mixed number.

Homework Key

1. 2,2
a. 15.15

[ [ 5 3 5 [ 2

b. EE.ZE+EE=SEGFEE+EE=EE

2. a  Answer provided

b. 1 i : 2 = decomposed as i and E

5
C. 1—-— decomposed as— EII'II:| —_
12 12 12

3. it
a. 25

7 z z
b. = lﬁ decomposed as g and 1

2 1 1

C zﬁ;Sﬁdemmpused as Zﬁand 1
4 Z

a. lg_

b. lﬁ

C zﬂ

d 4=

100

Homework Samples

1. Write a related addition sentence. Subtract by counting on. Use a number line or the arrow way to help.
The first one has been partially done for you.

2 4
a. 3;— 1:

" oy 22
sl |5 Z 55

il
};T@
T
..\_

/\
i
o 0

2. Subtract, as shown in 3(a) below, by decomposmg to take one out.

- 5o “3"25 Zg Z

5
ZE 1
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Lesson 34

Objective: Subtract mixed numbers.

Homework Key

=
er =1}
[ )] =

o fon oo fen g ] s

M
=4}

2. & Answer provided

b. 1

4
&
&
C. 5=

]
B
10

Homework Sample

1. Subtract.
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Grade 4 Module 5 Topic G

Repeated Addition of Fractions as
Multiplication

Focus Standard:

4.NF.4

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

a. Understand a fraction a/b as a multiple of 1/b. For example, use a
visual fraction model to represent 5/4 as the product 5 x (1/4), recording
the conclusion by the equation 5/4 =5 x (1/4).

b. Understand a multiple of a/b as a multiple of 1/b, and use this
understanding to multiply a fraction by a whole number. For example,
use a visual fraction model to express 3 x (2/5) as 6 x (1/5), recognizing
this product as 6/5. (In general, n x (a/b) = (n x a)/b.)

c. Solve word problems involving multiplication of a fraction by a whole
number, e.g., by using visual fraction models and equations to represent
the problem. For example, if each person at a party will eat 3/8 of a
pound of roast beef, and there will be 5 people at the party, how many
pounds of roast beef will be needed? Between what two whole numbers
does your answer lie?

Instructional Days Recommended: 6

Topic G extends the concept of representing repeated addition as multiplication,
applying this familiar concept to work with fractions.

Multiplying a whole number times a fraction was introduced in Topic A as students

111

learned to decompose fractions, e.g., % =t = 3 >< —. In Lessons 35 and 36,

students use the associative property, as exempllfled below, to multiply a whole
number times a mixed number.
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3 bananas + 3 bananas + 3 bananas + 3 bananas
=4 x 3 bananas
=4 x (3 x 1 banana) = (4 x 3) x 1 banana = 12 bananas

BRSSP RN RN A NE AR
3 fifths + 3 fifths + 3 fifths + 3 fifths 5|sls{s|5]sl5|5|5|5]5]5
=4 x 3 fifths [ Al W
= 4 x (3 fifths) = (4 x 3) fifths= 12 fifths P - WU T Y
4 xg
4 %(3 fifths) = (4x3) £ifths
= 2 Hifths

4x3 12
5

4x(3x2)=(4x3)xz=

x 3 fbths = 12 Fifths

2 . 2
x5 = ¢

Students may have never before considered that 3 bananas = 3 x 1 banana, but it
is an understanding that connects place value, whole number work, measurement
conversions, and fractions, e.g., 3 hundreds = 3 x 1 hundred or 3 feet = 3 x (1 foot);
1 foot = 12 inches; therefore, 3 feet =3 x (12 inches) = (3 x 12) inches = 36 inches.

Students explore the use of the distributive property in Lessons 37 and 38 to
multiply a whole number by a mixed number. They see the multiplication of each
part of a mixed number by the whole number and use the appropriate strategies
to do so. As students progress through each lesson, they are encouraged to record
only as much as they need to keep track of the math. As shown below, there are
multiple steps when using the distributive property, and students can become lost
in those steps. Efficiency in solving is encouraged.

21 _f__,::," you
[3 B[ 3 [ 2x3-23)+@%)

~ ~ = 9 _ X
FTIEE CeTEee

Page 7 3



N R

R
=3T3
=39

5¥3%=5¢(3+3) 25k r(S ) 154 B2 =15 + T2 15435 = |8

In Lesson 39, students build their problem-solving skills by solving multiplicative
comparison word problems involving mixed numbers, e.g., “Jennifer bought 3

times as much meat on Saturday as she did on Monday. If she bought 1% pounds

on Monday, what is the total amount of meat bought for the two days?” They
create and use tape diagrams to represent these problems before using various

strategies to solve them numerically.

Momla‘f b pounds 7

,Sa’mvday L‘_g pourds | | & pourds | 15 pounds

ty lz= (LHI)’r(‘}x) sl oy ‘4+;J L,
Janm&r l:)ouﬁh‘[' (o Poundg o.P mea.

In Lesson 40, students solve word problems involving multiplication of a fraction
by a whole number. Additionally, students work with data presented in line plots.

4
ES ® X
X X X
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*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.

Lesson 35 - 36

Objective: Represent the multiplication of n times a/b as (n x a)/b using the
associative property and visual models.

Homework Key (35)

1 a Tape diagram drawn and labeled i a 1‘_9
b. Tape diagram drawn and labeled b. %5

2. a 102 fifths = 20 fifths c ?ﬁ
b. 3 x5 sixths = 15 sixths d. 33_"
C. 9 x4 ninths = 36 ninths 8. %
d. 7 x3 fourths = 21 fourths f %

4. 2

Homework Samples
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1. Draw and label a tape diagram to show the following are true.

a. 8thirds =4 X (2 thirds) = (4 X 2) thirds

LI
BIEEERIEE

M

s

3

i

o

>

S

2.
)(%ms )r%xrds ﬁn?rds Yhird S

2. Write the expression in unit form to solve.

2
a. 10x% — 20

>

o w24t = 206F1hS

Lesson 36

Homework Key

L Tape diagram drawn; 4 X

03 fEa

2. Tape diagram drawn; 3 X %

3. a. Answer provided

A | 1
h.SHE—E—EE
5 30 [
c 6312'13‘%:
1 3 4
d 12 xB_E_-ia

Homework Sample

2 ]

Page 7 6



1

Draw a tape diagram to represent

2,2 ,2 2
5+§+§+§

2 | Z \jé. Z

2151513

Write a multiplication expression equal to

2 2 2 2
Skt

5
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Lesson 37 - 38

Obijective: Find the product of a whole number and a mixed number using the

distributive property.
Homework Key (37)

L Two tape diagrams drawn; 3 X 5— (3 % 5)+ [3 3-:1—12)

2. & Answer provided

]
b. E'.EI:

2
C 15;

d 14—
10

e. 58
f, 4:13
. 13=mi
4 2821

Homework Sample

1. Draw tape diagrams to show two ways to represent 3 units of 5—113.

1 S 5 \ > \nz\‘z%

Write a multlpllcatlon expression to match each tape diagram.

2x 57 (§><5> +(3><%b
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Lesson 38

Homework Key

1. a &35 3. 41§ft
b. ?—D 4. 45%:
2. 5 agl 5 2152a
7 a
2
b. 69:
¢ 79
5
d. T?E
e 824
12
360-=

1oo

Homework Samples

1. Fill in the unknown factors.

a,
a. 8x4-_(3x4)+(g X 3) b.9><717—0:(9><l)+(9><1())

2. Multiply. Use the distributive property.

al bx% 98 ‘f% A
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Lesson 39
Objective: Solve multiplicative comparison word problems involving fractions.

Homework Key

1 200 4 5”3‘

2 1550 5. 2002 i
] 10

3. 24&” 6. 5147

Homework Samples

Use the RDW process to solve.

1. Ground turkey is sold in packages of 2% pounds. Dawn bought eight times as much turkey that is sold in 1

package for her son’s birthday party. How many pounds of ground turkey did Dawn buy?

Al
b [ ZET 25 (25 122 (22

szi:|w+%:ﬂ®+9:20
Dawn boug 20 Liss of gvaund turked -

4. Carol made punch. She used 12;3 cups of juice and then added three times as much ginger ale. Then, she

added 1 cup of lemonade. How many cups of punch did her recipe make?

Svee [ 2% | VERCE H8+/;
C%%“m“;ﬂ%g\‘Z% 2% ] “Yg+ I

Lemonade L] :L;%j; 2 o

Cavol made 50 Cups ot-punch. - L}qZJf(,SO;
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Lesson 40

Obijective: Solve word problems involving the multiplication of a whole number
and a fraction including those involving line plots.

Homework Key

Lime plot drawn accurately
2 gin
5.
1 gin
.
9 gin
1.
1 gin

August and October

e I T

4.
zzim

Homework Sample

The chart to the right shows the total monthly rainfall for a city.

1. Use the data to create a line plot at the bottom of this page and to Month Rainfall
answer the following questions. (in inches)

January 2E
8
February 1§
3
March Zg
‘ 5
April 2;
1
May 4;
June 95

4 |

= |
July 35
August 3%
September 12

" .
October 3§ @

November 1%
December 1-;:
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Grade 4 Module 5 Topic H

Exploring a Fraction Pattern

Focus Standard:

4.0A.5 Generate a number or shape pattern that follows a given rule. Identify
apparent features of the pattern that were not explicit in the rule
itself. For example, given the rule “Add 3” and the starting number 1,
generate terms in the resulting sequence and observe that the terms
appear to alternate between odd and even numbers. Explain
informally why the numbers will continue to alternate in this way.

Instructional Days Recommended: 1

Topic H is an exploration lesson in which students find the sum of all like
) 0
denominators from — to —.
n n

Students first work, in teams, with fourths, sixths, eighths, and tenths. For

. . . 0. 6 .
example, they might find the sum of all sixths from p to - Students discover that
1 52 4

. . . 0 6
they can make pairs with a sum of 1 to add more efficiently, e.g., ctoactoTty

and there will be one fraction, %, without a pair. As students make this discovery,
they share and compare their strategies within their teams. They then extend this
to similarly find sums of thirds, fifths, sevenths, and ninths, observing patterns
when finding the sum of odd and even denominators (4.0A.5). Through discussion
of their strategies, students determine which are most efficient.

Advanced students can be challenged to find the sum of all hundredths from 0
hundredths to 100 hundredths.

*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 41

Objective: Find and use a pattern to calculate the sum of all fractional parts

between 0 and 1. Share and critique peer strategies.

Homework Key

1 a3

1
b. SE
c 4

e 5

fo5e
2. Answers will vary.

3. The sums would remain the same.

Homework Sample

1. Find the sums.

Findfractionsthod-
ke on wWhole

f 50

Answers will vary.

gos s
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