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Ab-Lesson 1

Draw a number bend, and write the number sentence to match each tape diagram.

4.

3
4

1

S

i
4

|

The ractangle represents 1 and is partitioned

into 4 equal units. Each unit is equal to 1 fourth.

| can decompose any fraction into unit fractions.

3 fourths is composed of 3 units of 1 fourth.

| know the fractional unit is eighths. | count 8

equal units bracketed as 1 whole.

1

Z
8

| can rename a fraction greater than 1, such

10 . 2
as—, asa whole number and a fraction, 15.

“*m,,__.__k

Draw and label tape diagrams to match each number sentence.

2 2 4
"E*E-!-E-i-“e-

all
B

3

6
1
A

 know the unit is
twelfths, |

diagram into 12
equal units to
represent the

A S N | S — R RS L N — whole. | draw
3 “ z 4 7 4 3 2 more twelfths.
& & & & 1z 12 12

partition my tape

\\

/

Lessonl; Decampose fractions as a sum of unit fractions using tape diagrams.
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G4-M5-Lesson 2

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.,

4
1. 5 The bottom number in the fraction determines the
fractional size. | draw a whole partitioned into
8 equal parts.

b

i
4 1 1 i i gis a unit fraction because it identifies 1

8 8 8 & 8 — of the specified fractional size, eighths.

Sgmple Student Responses:

4W2+1+1
8 8 8 8

Adding fractions is like adding whole
numbers. Justas 3 ones plus 1 one is
4 ones, 3 eighths plus 1 eighth is 4 eighths.

A
ool =

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

Step 2: Record the decomposition of the fraction in three different ways using number sentences.

5 B ‘"/1 This fraction is greater than 1. ]
5

.-—f 5 fifths is equal to 1. ]

1
A

Sample Student Responses:

8W1+3 8“_4%4’ 8M2+2+3+1
5 5 5 5 5 5 5 5 5 §
126 lesson 2! Decompose fractions as a sum of unit fractions using tape diagrams.
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1. Decompose each fraction modeled by a tape diagram as a sum of unit fractions. Write the equivalent
multiplication sentence.

a. 1
A

1
Z -~ 1 <[ There are 2 copies of ~ shaded, so { write Z % E. J
I - 4 4

W | =t
o=

[ can multiply fourths tike | multiply any other unijt. 1 banana times 2 is
2 bananas and 1 ten times 2 is 2 tens, so 1 fourth times 2 is 2 fourths.

tcan add 1 eighth 5 times. Whew!
That's a fot of writing! Or | can

1
i multiply to show 5 copies ofg.

| @
[l
3]
X
!

2. The tape diagram models a fraction greater than 1, Write the fraction greater than 1 as the sum of two

products. __,_,.f

1 This bracket identifies the whole.
A, This tape diagram models a
B R | e e I fraction greater than 1.

) . 7. 2 e
I see in the tape diagram that Tl the same as 15. ! can use the distributive property to

express the whole part and the fractional part as 2 different multiplication expressions.

9 9
3. Draw atape diagram to model p Record the decomposition of-é- into unit fractions as a multiplication

senience, 1

Lessor 3: Decompeose non-unit fractions and represent them as a whole number 127
times a unit fraction using tape diagrams.
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G4-Mib-Lesson 4

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.

a 1 1
5 5
i o
E
1 1ot 11
5 15 15 15 B
After decomposing each fifth into
2 equal parts, the new unit is tenths.
b. 1 1
‘ ‘
i | " :
11 1 11 1 1
7531 v 3 276 "% &

2. Draw a tape diagram to prove

RN
0
[

2 4
| know that‘é- and Care equal because

they take up the same amount of space.

1 4
3. Show that 3 is equivalent to P using a tape diagram and a number sentence.

1

| quadrupled the nurmber of units
4 x m within each half, which | can record
as a multiplication sentence.

128 Lesson 4; Decompose fractions into sums of smaller unit fractions using tape &@Rgx&

diagrams,
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5-Lesson 5

1. Draw horizontal line(s) to decompose the rectangle into 2 rows. Use the model to name the shaded area
as bath a sum of unit fractions and as a multiplication sentence.

i 2
| draw 1 horizontal line to 3 6
decompose the whole into — 1 _ i + 1 _ E
2 equal rows. Now there are 3 6 & 6
6 equal units in all, 2 sixths is 1 1 2
the same as 1 third. 3 2 szg

1 third is shaded. Or, 2 sixihs is shaded. }

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

L 2 ] 1 To make
g S = > " 12 twelfths, |
e partition
There e After decomposing, each half
were there are more units, into 6 units.
2 units, and they are smaoller.
but now
there 1_1+1m2 i_£+1+1+1+1+1m6
ared. ] 2742 4 4% 2742 12 1z 1z 12 1z 1z
1m2><1__2 i_éxl_ﬁ
2 "4 4 2 1212

11 1 1 1. 1
m+m+m+m+-i;|sthesameasz.

1
3. Expiain why — 4+
1z 12 12 12 1z

Sample Student Response:

{ see in the area model thot | drew that 6 twelifths takes up the same space as 1 half. 6 twelfths and
1 half have exoctly the same areq.

Lesson 5: Decompose unit fractions using area models to show equivalence. 129
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G4-Mb5-Lesson b

1. The rectangle represents 1. Draw horizontal line(s) to decompose the rectangle into tweffths. Use the
model to name the shaded area as a sum and as a product of unit fractions. Use parentheses to show the
relationship between the number sentences.

. 4 sixths are shaded. | draw one line 1o partition
sixths into twelfths. 8 twelfths are shaded.

I write addition and
multiplication sentences
8 using unit fractions.

A
+1+1_(1+1 1+1 +(1+1
s e e e " \12 "i”i")+(1z ﬁ) 12 ) (12 12)

(1%14_1 1+1 1 1 1) (2><1) le z><1+z><1—8
12 12) (12+12) (12+12)§"(12+12 12 +( zz)J’( 12) ( 12)“12
4 1 8

= K e = e
6= 3T 12

" 2 6 [§]
2. Draw an area model to show the decompositions represented byg = Express; =gasa sum and

product of unit fractions. Use parentheses to show the relationship between the number sentences.

| draw thirds vertically VA

and partition the 3735

thirds into ninths with

two horizontal lines., 1 1 1 &t 1 i 1 1 &
5t5=(+a+s)* (5t +5) =35

(1+1+1) 11 1y 3)(1.)' (3){1 6
99 9+(9+?§?+9)”( 5" 5)“9

6
1
) | write parentheses that show the decomposition of P Just as the area mode!
shows 1 third partitioned into 3 ninths, so do the parentheses.
130 {esson 6! Decompose fractions using area models to show equivalence,
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G4-|

I5-Lesson 7

Each rectangle represents 1.

1. The shaded unit fractions have been decomposed into smaller units. Express the eguivalent fractions in a
number sentence using multiplication,

b.
The numerator is 1. t can multiply the numerator (number of fractional units selected) and the
The denominator is 3. denominator (the fractional unit) by 4 to make an equivalent fraction,

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

As | multiply, the size of
the units gets smaller.

The area model shows

1 3
that--equals —.
6 18

3. Draw three different area models to represent 1 half by shading.
Decompose the shaded fraction into (a) fourths, {b) sixths, and (c) eighths.
Use multiplication to show how each fraction is equivalent to 1 half.

b,

[ The number of units doubled. J [ The number of units tripled. ] [ The number of units quadrupled. ]

[esson 7! Use the area model and multiplication to show the equivalence of two 131
fractions,
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G4-Mb-Lesson 8

Each rectangle represents 1.

1. The shaded fraction has been decomposed into smaller units. Express the equivalent fraction in a
number sentence using multiplication,

A . ZX2Z _ 4
5 5x2 10
B Tt B The number of units in the area model has

been doubled. There were 5 units, and
now there are 10 units.

2. Decompose both shaded fractions into sixteenths. Express the equivalent fractions in a number sentence
using mutitiplication.

8x2 16

I draw 1 line to

partition each | draw ;3.|mes
unit into 2 to partition
each unit

into 4.

8
3, Use multiplication to create an equivalent fraction for the fraction pe

§ = Bx2 = E“E To make an equivalent fraction, | can choese any
6 6x2Z 12 ) ) 345
fraction equivalent to 1. | can choose-g-,:;, > etc.

4. Determine if the following is a true number sentence. Correct it if it is false by changing the right-hand
side of the number sentence.

5 15 Sample Student Response:
4 16 Mot true!
s L Th N 5 Ex3 15k
This is false: The numera‘tc{r \{\ias multiplied by 3. 1o i%3 12
The denominator was multiplied by 4. Three
fourths is not a fraction equal to 1.
132 Lasson 8: Use the area maodel and multipiication to show the equivalence of two

Tractions.
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-Lesson 9

Each rectangle represents 1.

1. Compose the shaded fraction inte larger fractional units.

sentence using division,

Express the equivalent fractions in a number

AN AN A

2 units are

shaded. |
male groups

of 2, Sixths

are composad
as thirds.

| divide the numerator
and denominator by 2.

When |
compose thirds,
the number of
units decreases.
t make a larger
unit.

~

J

a. Inthe first mode!, show 2 tenths. In the second area model, show 3 fifteenths. Show how both

fractions can he composed, or renamed, as the same unit fraction,

2 tenths = 1 fifth

Lesson 9;

3 fifteenths = 1 fifth

Use the area mode! and division to show the equivalence of two
fractions,

Before | draw my
model, [identify
the larger unit

fraction. | know

3 fifteenths is the
123

same as

5x3°

/

©2015 Great Minds, eureka-math.org
G4-M1-HWH-1.3.0-67.2015

i33




b. Express the equivalent fractions in a number sentence using division.

2 = 2+ 2 . i K 2 R 1
10°10+2 5 T -
PN
[ circled groups of 2 units, so | divide i circled groups of 3 units, so | divide the
the numerator and denominator by 2. numerator and denominator by 3.
134 LessonD: Use the area model and division to show the equivalence of two

fractions.
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Each rectangle represents 1.

1.

2.

3.

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

This work is a lot ke what | did in Lesson 9.
However, once | compose units, the
renamed fraction is not a unit fraction.

Draw an area model to represent the number sentence below.
4 4+2 2

R AVAYAWAYAW,
it

(WAVAVAVEVAVAV/

Looking at the Looking at the divisor, -g,

numerator and

i circle groups of 2. |
make 7 groups. 2
sevenths are shaded.

denominator, |
draw 14 units and
shade 4 units,

Use division to rename the fraction below. Draw a maodel if that helps you. See if you can use the largest
common factor.,

8 8-+4 2 e )
20 20+4 5 .
R . -
t could choose 2, but the . ]
largest common factor is 4. -
- LV "y
Whether | compose units vertically or
horizontally, | get the same answer!
tesson 10; Use the area model and division to show the equivalence of two 135

fractions.
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G4-Mib-Lesson 11

Label each number line with the fractions shown on the tape diagram. Circle the fraction that Jabels the

1.
point on the number line and also names the shaded part of the tape diagram.,
a. 1
A

& [
1
The number line and
tape diagram show that
2, . 1
b. - is equivalent to —.
4 p)
! ; | S
o ! Jl [ e
0 - 3 1
4 4

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

fraction represented in 1(h).

1 1x2 2
27 2x2 4
3.
. . . . 2.
a. Partition a number line from 0 to 1 into thirds, Decompose 5 into 4 equal lengths.
e | | ! ‘
| ! 5 |
0 1 z 3
3 3 3 3
& 1 2 3 4 5 6
6 6 686 6
To decompose 2 thirds into 4 equal parts, each unitis
partitioned into two. To name the new, smaller units, |
2 4
decompose each third. Thirds become sixths, so et
136 Lesson 11 Explain fraction equivalence using a tape diagram and the number line,

and relate that to the use of multiplication and division.
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b.  Write 1 multiplication and 1 division sentence to show what fraction represented on the number

o . 2
line is equivalent to I

2 2%x2Z2 4 4 4+2 Z
3 Ix2Z2 6 6 G6+2 3
Lesson 11; Explain fraction equivelence using a tape diagram and the number line, i37
and relate that to the use of multiplication and divisian,
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G4-M3-HWH-1.3.0-07.2015




G4-M5-Lesson 12

1.
a. Plot the following points on the number line without measuring.
3 = 7 | notice a relationship between the
Loy L 1 units. Fourths are twice the size of
1 7 gighths and triple the size of twelfths,
-~ | 1z ; | | ] 12 - ] I i L
' L ' I i M { ! | ' 1
0 1 i 1 5 3 1
8 4 2 8 4

| use benchmark fractions { know to plot twelfths. After marking fourths, | know
that 1 fourth is the same as 3 twelfths, so | decompose sach fourth into 3 units to

make twelfths.

b. Use the number line in part (a) to compare the fractions by writing >, <<, or = an the lines.

. 2 1 N 7
Lo = - i, -
& 2 12

a3
8

c.  Explain how you plotted the points in Part (a).

somple Student Response!

The number line was partitioned into halves. | doubled the units to moke fourths. | plotted

3 fourths. | doubled the units again o make eighths. Knowing that 1 holf and 4 eighths are
equivalent fractions, | simply counted on 1 more eighth to plot 5 eighths. Lostly, I thought about
iwelfths ond fourths. 1 fourth is the same os 3 twelfths. [ morked twelfths by partitioning each

fourth into 3 units. | plotted 7 twelfths.

138 fesson 12 Reason using benchmarks to compare two fractions on the number line. &@R&K&
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Compare the fractions given below by writing < ot > on the line.

. . . . 1
Give a brief explanation for each answer referring to the benchmarks of 0, > and/or 1.
5 5

g - 10

Possible student response:

if 1 think about eighths, | know that 1 half is equal to 4 eighths. Therefore, 5 eighths is 1 eighth greater
thon 1 half,

{ giso know that 5 tenths is equal to 1 half. 6 tenths is 1 tenth greater than 1 holf. Comparing the size
of the units, | know that 1 eighth is more than L tenth. So, 5 eighths is greater thon 6 tenths.

Lesson 12: Reason using benchmarks to compare two fractions on the number line. i30
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GA-M5-Lesson 13

1. Place the following fractions on the number line given.
7 3
a. - b, - c. -
2

8 7
" is equal to 2. Therefore, 3 is 4
' Iy

1 fourth less than 2.

| tan draw a number bond, breaking

11, 8 3
wjrito — and —.
8 8 8

11
1 8
|

A4

N

i A1 =
B NSRS

g | g ——

11
{ " is 3 eighths more than 1.

2. Use the number line in Problem 1 to compare the fractions by writing <, >, or = on the lines.

3 i 3 3
a. 1 7 o 1 5 h. 1 g - = 1 P .
Using the benchmark b [ compare the

fractions. 1%is less than 1 and 1 half,

while 1% is more than 1 and 1 half.

11
3. Use the number line in Problem 1 to explain the reasoning you used when determining whether - or
7
= was greater.,
4
Sample Studeni Response:

11 7 . 7 1 i1, 1
After | plotted e aed Y ! noticed thai‘z was greoter than 1 > wheredas o i fess than 1 5

140 lesson 13: Reasen using benchinarks to compare two fractions on the number line, g&g Eﬁ
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4. Compare the fractions given below by writing < or > on the lines. Give a brief explanation for each

answer referring to benchmarks.
5 ]

a. = o =
4 10

5
" is greuater than 1.

]
— 5 fess than 1.
10

©2015 Great Minds. eureka-math.org
G4-M1-HWH-1.3.0-07,2015

I use twao different benchmarks
to compare these fractions.

-
N

AN
o |~

7 1
T is one twelfth greater than 5

7
. is one sixth greater thon 1.

Lesson 13; Reason using benchmarks to compare two fractions on the number line. 141




G4-M5-Lesson 14

1.

2.

3.

142

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

a. 1fourth > 1 eighth b. 2 thirds > 2fifths
| envision a tape diagram. 1fourthis When I'm comparing the same number of
double the size of 1 eighth. units, | consider the size of the fractional

unit. Thirds are bigger than fifths.

Compare by reasconing about the following pair of fractions with related numerators. Use >, <, or =,
Explain your thinking using words, pictures, or numbers.

3 6

15

7

3 sevenths are equal to b fourteenths. Fourteenths ore
greater thon fifteenths. So, 3 sevenths are greaier than
& fifteenths,

To compare, | can make the
numerators the same.

g
3 8 The model shows that— is
Diraw two tape diagrams to model and compare 1 P and lﬁ—. 3 g 12
equal to e SO,“I‘E is less,

3 8
7= 13

i

"'m careful to make each
tape diagram the same size.

Draw one number line to made! the pair of fractions with related denominators. Use >, <7, or = {0
compare, 3

3 2 v
2L 2 12
1z 6 | , | | | | | . | L | E |
[ ' I ‘ i ‘ H i ' I ' |
0 2
— 1
&
Lesson 14: Find common units or number of units to compare two fractions.
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G4-©

5-Lesson 15

1. Draw an area modelfor the pair of fractions, and use it to compare the two fractions by writing <, >, or =
on the line.

4 6 | use two area models that are exactly the same size to find like units.
= < = After partitioning, | have 35 units in each model. Now { can compare!

| represent fifths with vertical lines and then
partition fifths by drawing horizontal lines.

[ represent sevenths with horizontal lines and
then partition sevenths by drawing vertical lines.

2. Rename the fractions below using multiplication, and then compare by writing <, >, or =.

5 9 Ex12 60 9x8 72

— o 7 _—E i Whew! That would have
- 12 8x12 96 1Z2x8 96

been a lot of units to draw
in an area model!

Using multiplication to make common units is quick and precise.
it is best to compare fractions when the units are the same.

@ﬁ& Lesson 15: Find common units or number of units to compare twa fractions. 143

ATH
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5

LRI R ITY N

1use benchmarks to compare.
4 2
P is closer to 1 than 3 because

fifths are smaller than thirds.

144

Lesson 15: Find commen units or number of units to compare two fractions,

®2015 Great Minds. eureka-math.arg
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| use number bonds to \\
decompose fractions

greater than 1. This lets me
focus on the fractional

2 4
parts, Z and o to compare

.3 5 ,
since = and Care equivalent.




G4-M5-Lesson 16

Solve.
1. 5 sixths — 3 sixths =
v

% sixths

TSS—

2. 1sixth + 4 sixths =__5 sinihs

e

p——

The units in both humbers are the
same, so l canthink “5 — 3 = 2,

50 5 sixths — 3 sixths = 2 sixths. 5 3

| can rewrite the number
sentence using fractions,

6 6

If | know that 1+ 4 = 5, then
1 sixth + 4 sixths = 5 sixths.

2

6

Soive. Use a number bond to rename the surn or difference as a mixed number. Then, draw 2 number line to

model your answer,

=
o i

1z 5 7 1 1 ‘\\
el R " ‘
6 6 @ 6 [ can renamez as a mixed
‘ /\1 number using a number
- - hond to separate, or
7
decompose, . into a whole
. 6
number and a fraction. P
is the whole, and the
. L1
\factlonal part is . /
5
6
D e B S I
6 7 8 g 10 1t
6 & 6 6 &
1
13 =
1'6»

12
i plot a point at“é- because that is the whole.

5
Then, 1 count backward to subtract pe

Lesson 16;

€12015 Graat Minds. eureka-math.org
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Use visual models to add and subtract two fractions with the same units.

\\

10
i decompose = into

6 4 6
2 parts; —and =, -

] 6 6
isthe same as 1, s0 |

10

e |
G

™o
[ S

"

G
6

10
rewrite = as the

. 4
mixed number 1 z

/

I can think of the number sentence in unit
form: 5 sixths + 5 sixths = 10 sixths.

+5
G
SN B N B S S s e e ey
6 1 2 3 4 5 6 7 8 9 10 11 12
& 6 6 6 6 6 6 6 6 6 6 6 &
0 1 22
13

5
| draw a number line and plot a point at = t

5
count up . The model verifies the sum is 1 %.

145




h-Lesson 17

g 3 5
1. Use the three fractions P and - to write two addition and two subtraction number sentences.

2 5 8 5 3
R — -
g 8 8 g 8
5+3_8 8 3 5
8 8 8 g 8

This is like the relationship between 3, 5, and 8:

34+5=8 8—-5=3
543=8 8-3=5
except these fractions have units of eighths.

2. Solve by subtracting and counting up. Model with a number line.

1-3

Or, | t
8 3 5 ///r’ coun up by
mmmmm thinking about how
8 many eighths it takes

3 8
to gat from —to -,
8 3

g
Irename 1 as . 3 8
g —_tx ==
Now, | have like 8 g
units, eighths, and x = 5

{ can subtract.

\\

i46

Lesson 17;

@©2015 Great Minds. etureka-math.org
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Use visual models to add and subtract twe fractions with the same
units, including subtracting from one whole.

A number line shows how to count

32 8
up from gto pe | can also start at 1

3
and show the subtraction of p oh

the number line.




3. Find the difference in two ways. Use a number bond to decompose the whole.

5 7
13-3 8 7
VN 8 &
8 5
8 = e
8 8 \8]
| can use a number /\\
5
bond to rename 1= I 7 8
g . 8 l rename lg asa Or, | can subtractg from p
as - and-. fraction greater than 1. or 1, first and then add the
{ have like units, so | remaining part of the
7 13
can subtractgfrom e number bond, g-,
Lesson 17: Use visual models to add and subtract two fractions with the same 147

units, including subtracting from one whale.
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Ga-M5-Lesson 18

Show two ways to solve each problem. Express the answer as a mixed number when possible. Use a number
bond when it helps you.

2 3 1
L. 5 +-5-+§ Since the units, or \
2 3§ denominators, are
g%-gz-g-:l %—I--B:-Iniz;&;:l}- the same for each
5 5 5 5 5 addend, fifths,  can
1 1 just add th b
11 41 /\ just add the number
5 5 5 1 of units, or
5 5
. numerators. /
2 3
1can addgand:to \
e
: & 5 1
maki 1. Then, tcan just I can use a number bond to decompose ~into — and -
add-moretoget1 1. ) 5 ] 1
5 5 Since™ = 1, | can rewrite=as 1=.
5 5 5
3 4
2.1 ~GT0
4 4 7 iz 3 9
Eaddiandito et w:"+m=m§ 1z 1z 1z
add g and 508 1212 1
o | need to subtract a 12 7 5 9 4 5
12 12 1z 12 12 12

7
total of — from 1.
12

i

12 7 12
| can rename 1 as ' and [ can subtractgfrom o

12
rename 1 as == Then, | subtract
12 12

3 4
—, and finally | subtract —.
iz 12

148 Lesson 18 Add and subtract more than two fractions.

@ 2015 Great Minds. sureka-math.org
E4-M1i-HWH-1.3.0-07.2015



-Lesson 19

Use the RDW process to solve,

8 6
1. Noah drank Ty liter of water on Monday and S liter on Tuesday. How many liters of water did Noah

drink in the 2 days?

g

‘\\

R | draw a tape diagram to
g & mode] the problem. The parts
T 16 in my tape diagram represent
the water Noah drank on
Monday and Tuesday. | use
g 6 the variable w to represent
75 +—1—§ = [ add the parts in my tape the liters of water Nozh drank
diagram io find the total amount on Monday and Tuesday.
of water that Noah drank.
8 & 14 4 /ISI'FICE the addends have like units, | add the \
90 “10 10 tin < 14
10 10 10 10 numerators to get s | use a number bond to
14
/\ decompase — inte a whole number and a fraction.
w2 10 14
10 10 This helps ime rename oasa mixed numbar.
4 4
W= —
19

Nooh drank 1 1% iiters of water,

| write a statement to answer the guestion. | also think about
the reasonableness of my answer. The water drunk on each day
is less than 1 liter, so 1 would expect to get a total less than 2

. 4 . .
liters. My answer of 1 liters is a reasonable total amount,

Lesson 19:

148

Zalve word problems involving addition and subtraction of
fractions.
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2. Muneeb had 2 chapters to read for homework. By 2:00 p.m., he had read 1% chapters. What fraction of

chapters is left for Muneeb to read?

Z chapters
A

| can draw a tape diagram with
2 equal parts to represent the
2 chapters of the book.

2 chapters

A 2
£ : 2 To show 13- on my tape diagram, |

partition one chapter into sevenths.

t label the amount that Muneeb has

L PN / read and the amount that is left, x.
Y

1% chapters read

s <

2»~1% et

The unknown in my tape diagram is one of the parts,

2
so | subtract the known part, 1 = from the whole, Z.

= X !\\L
9 5 | use a number bond to show how to decompose one of
2-15= i the chapters into sevenths. My tape diagram shows that

~lN

N

1 7
7

5
there is > of a chapter left. My equation shows that, tool

Muneeb started with 2 chapters to read. He read
1 chapter and a little more, so he should have less than

5
5 1 chapter left. My answer of = chapter is a reasonakle

Muneeb hos — chapter left to read. pte yans 7 chapteris a

7 \\amount left because it's less than 1 chapter.

150 Lessan 19: Salve word problems involving addition and subtraction of
fractions.
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ﬁéﬁm&ﬁgeﬁﬁggm 20

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

1.
Then, write the complete number sentence.
f_ +E ! make tike units by decomposing
Z 8 the halves to make eighths.

@ =
_|_
2w
i
ol ~3

t draw tape diagrams to
model each addend.

Estimate to determine if the sum is between 0 and 1 or 1 and 2. Draw a number line to model the

2.
addition. Then, write a compleie number sentence.
7 1
s 7 . . . 1 . . .
10 2 —is a little bit more thanz. When t add a fraction that is a little

1 1
bigger than; to b [ should get a total that is between 1 and 2.

I T N
L
7 1

i
10 10
1;7;) % = g 4 To make like units in order to add, | decompose halves. The number line
: 12
and the number sentence show the total, v which is between 1 and 2.

Use visual models to add two fractions with related units using the 151

Lesson 20:
denominators 2, 3, 4, 5, 6, 8 10, and 12,
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Solve the following addition problem without drawing a model. Show your work.

2 + 1
3 9
2 Zx3 6 | can decompose thirds to make ninths by multiplying
— e 2
3x3 9 the numerator and denominator of; by 3.
6 1 7
g + 9 9 <[ Now, | have like units, ninths, and 1 can add. }
152 Lesson 20 Use visual modetls to add two fractions with refated units using the

denominators 2, 3, 4, 5, 6, 8, 10, and 12,
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G4-Mb-Lesson 21

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

5+2
6 3

| add how that |
have like units.

| can make like units by decomposing the thirds as sixths. | decompose
the thirds because they are the larger unit {thirds > sixths).

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

1.7 L_1x4 4 | hal ighths to make fike units to add
E+§ Z_ZXQNS rename avesaselg s to maxe ke units to a . J
.

4,7 _11_ 3

8'8 8 8 ¢ 3
AL < T T N TR Y N W O

i | I | | f { I 4 [ ] | i

8 3 & 4 i 11 2
8 g g 8

3. Solve. Write the sum as a mixed number. Draw a model if needed.

5.2 5 2 5 4 9
6 3 gtz gte~

[ double the units (denominator) to make ; 5
sixths, which means ! also need to double the P -

. 2, 4
number of Lnits (numerator). s equal to p

Lesson 21; Use visual models to add two fractions with related units using the
denominators 2, 3, 4,5, 6, 8, 10, and 12,
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G4-M5-Lesson 22

1. Draw a tape diagram to match the number sentence. Then, comnplete the number sentence.

£
Oy 3 | draw a tape diagram with
r § 3 3 equal units, with 1 unit

\ \ decomposed into fourths. To
show the subtraction, | cross

off =
tf}

M
-MN<

The tape diagram shows

the difference is 2 %‘

5 1 , . L.
2. Use= 3, and?2 z to write two subtraction and two addition number sentences.

5 1 5 P |
};‘“*”Z‘g = -7 25 f/lcan also represent
the relationship
21+E-"3 3—««21m§ between these
6 & 6 6

3 numbers with a
number bond.

l use a numhber bond
to decompose 4 into

3
3 and > Then, 1

{ draw a number line with the endpoints
3 and 4 because | am starting at 4 and
subtracting a number less than 1.

2 3
subtract - from —.
3 3

154 Lesson 22 Add a fraction less than 1 to, or subtract a fraction less than 1from,
a whole number using decomposition and visual models,
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¢

6 6 3 8 6 2
8 8 8 8 & 8 2 2
/\\ 9 2 M‘L lsubtractgfromgtogetg Eadd‘gback to 5.
5 08 Stg=53
g

lesson 22: Add a fraction less than 1 to, or subtract a fraction less than 1 from,

a whole number using decompaosition and visual models,
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G4-M5-Lesson 23

1. Count by 1 fifths. Start at 0 fifths. End at 10 fifths. Circle any fractions that are equivalent to a whole
number. Record the whole number below the fraction.

o1 2 3 g 9 (10
5/ 8 5§ \2, 5" 5"\5, | know that 5 fifths equals
0 1 7 1, so 10 fifths equals 2.

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

11 1 13 1 1 1 1 _
i airi sy Il byt s s Bl | draw parentheses around groups of 4 fourths
because the denominator {fourths) tells me
how many unit fractions composed make 1.

3. Multiply. Draw a number line to support your answer.

1
4% = 1 1
- - o
2 5 &Xz

S

1 ‘___,f 1,
4X—=2x % =2 | see on my number line that 4 copies of; is the

. 202
same as Z copies of 5 Since s the same as 1,

2
| think of 2 copies c}fmz- as the multiplication

swmma2x1:28q4X%:Z

S/

156 lesson 23: Add and multiphy unit fractions to build fractions greater than 1
using visual models,
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4. Multiply. Write the product as a mixed number. Draw a number line to support your answer,

1
11 % 1 4% 1 4 1 3
— >< f— e
4 % 4
/(E draw a number E E | [ i E i ‘ ! E
line and partition E E I | I E | | i E -
each whole into .
i 0 1 2 3
fourths since the
fractional unit that
Frm multiplying by i 4 3 3 3
\\isfourths. ilxmz(’zxg)+zzz+§:2?§
| can see on my number line that 11
R 1 A 4 3
copies of ) equals 2 copies 0f4 plus "
Lesson 23; Add and muitiply unit fractions to bulld fractions greater than 1 157

using visual madels.

©2013 Great Minds, eureka-math.org
GA-ML1-HWH-1.3.0-07,2015




G4-ME-Lesson 24

V
t. Reﬂamemg— as a mixed number by decomposing it into two parts. Model the decomposition with a
number line and a number bond.

16
3

+

wil WD
W] =
Il
G
ik
L] =
I

o
W=

RN )

4
9 1 F;‘-\
3 9 1
| choose the 2 parts 3 and 3 for the number
9 3 her li tha

hond because; is 3 groups of 7 or 3 The numbe 2? shr;ws 1 t
Then, | add the other part of my number decompos;ng—é— as-é- and 3 is the

1 1
hond, = to get the mixed number 3 % same as 35-

- S/

8 . . T .
2. Rename Sasa mixed number using multiplication, Draw a number line to support your answer.

I use multiplication to show

6 3
that 3 is Z copies ofg, which

is the same as 2.

. 8 2
The number line supports 3 renamed as 2-§.

They are equal.

22
3. Convert ey to a mixed number.

22 _ 3x?)§~1—3+1w31
7_( 7 7 "7

7 21
I can make 3 groups of > which equals ER

22
i can add 1 more seventh to equal e

158 Lesson 24: Decompose and compose fractions greater than 1 to express them giﬁ Rgx&
in various forms, [
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Ga-

5-Lesson 25

. 2 . .
1. Convert the mixed number 2 Stoa fraction greater than 1. Draw a number line to model your work.

W 00
!

2, 2
2 7is the same as 2 -E—Z. | renatme 2

8 8
as " because there are " in 2. Then, |

2 g 10
add - to —to get ~—, \
4 4 4

T . i .
2. Use multiplication to convert the mixed number SZto a fraction greater than 1.

1 1 4 1 20 1 2%
5p=54g=(5xg)g=rg=2

4 4 4 4“4%4 4

D —

| rewrite 5 as the multiplication expression, § X %, Then, { can multiply 5 x %
20 20 1 21
to get e S0, there are i in 5, Then, i add the " fromthe 5 % to get rE
. 1 .
3. Convert the mixed number 6 3 to a fraction greater than 1.
i 18 1t i9
R NG i
| use mental math. There are é ones and 1 third in the number 65.
| know that there are 18 thirds in 6 onas. 18 thirds plus I more third
is 19 thirds.
tesson 25 Decampose and compose fractions greater than 1 to express them 15¢

in varicus forms,
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G4-M5-Lesson 26

1.
a. Plot the foliowing points on the number line without measuring.
7
i 6§
< I I | { | I .
[ | ! ! I
6 2 627 38 8
3 8 5
1
6__
3
| estimate to plot each number on the number line. | know
7. 1 . 1 1
that 6-§ is < less than 7. 1 use this strategy to plot 6—3-and 7%».
b. Use the number line in Part 1(a) to compare the numbers by writing >, <, or =.
19 7 26 19
i e < b= it, g —
3 8 5
1
| remember from Lessons 12 and 13 how | used the benchmarks of 0, p and 1 to compare.
19 1 7 1 36 19
s less than 6-2-, and 65 is greater than 6-5. s greater than 7 and s less than 7.
160 lessan 26: Compara fractions greater than 1 by reasoning using benchmark

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

referring to benchmark fractions,
4 2
a. 4§ > 43‘

4, 1 .2, 1
4 - is the some as 4—. 4= is less thon 4 -,
8 A 2

2

4.
so 4 5 /s greater ther 4 z

fractions,

®2015 Great Minds. eureka-math.org
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43 35

.
9 7
35 43
rl is the same as 5, rY needs 2 more

35
ninths to equal 5. Thot meons that o is

43
greater thaon >

Lesson 26: Compare fractions greater than 1 by reasoning using benchmark 161




Ga4-M5-Lesson 27

1. Draw a tape diagram to moedel the comparison. Use =, <, or = to compare.

7 23
5-5 e v z
8
23 _ .3 1.8
%557 4 8
22
4 4

Since both numbers have 5 ones, | draw tape
diagrams to represent the fractional parts of
each number. | decompose fourths to eighths.

| can rename ? as a

. 3
mixed number, 5. . 3 6 7 &
4 My tape diagrams show that T and P

2. Use an area model to make like units. Then, use >, <, or = o compare.

2 Z3
4-3; P -
Z2 10
3 15
23 4 3
K 5
2 3
5 5 3 9
5 15
| draw area models to represent the fractional parts of
each number. | malke fike units by drawing fifths vertically
on the thirds and thirds horizontally on the fifths.
162 Lesson 27 Compare fractions greater than 1 by creating common numerators

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

14
., -
&

14
9

>

T

l 14
Both fractions have the same numerator. Since sixths are bigger than ninths, = e o

e

14

|

25 19
5 = 5, and Y < 5 because is takes 20 fourths to equal 5.

Lesson 27:
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Compare fractions greater than 1 by creating common numerators
or denorninators.
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G4-Mb-Lesson 28

1. A group of students recorded the amount of time they spent doing
homework in a week. The times are shown in the table. Make a
line plot to dispiay the data.

‘\

//i can make a line plot with an interval of fourths because
that’s the smallest unit in the table. My endpoints are

3 3
5 z and 6 because those are the shortest and longest

times spent doing homework. | can draw an X above the
correct time on the number line to represent the time

\each student spent doing homewoii\//—w/

Time Spent Doing Homework in One Week

X
X X
X X X X X
B B | B, B
“ a a | ] r >
3 1 1 a
5@ 6 f’?.g 6»:2 64[
Hours X =1 student

2. Solve each problem.

a.  Who spent 1 hour longer doing homework than Wilson?

53%1M63
4 T4

Jessica spent 1 hour longer doing homework than Wilson.

b. How many qguarter hours did Jenna spend doing homework?
1 24 1 25
i TY577

lenna spent 25 guarter hours doing her homework.

164 Lesson 28: Soive word problems with line plots.
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S Time
| spemt
. Doing.
- | Homework
1 “(in hours).

R
4

Rebecca
Noah 6 J
, 3 \/
Wilson 5~
4
1
Jernna 62 J
1
5am G- ¥
2
Angie 6 J
vy
Matthew 6 —
3
Jessica 6-5 \f

{can add 1 hour to Wilson's
time and look at the table
to find the answer.




What is the difference, in hours, between the most frequent amount of time spent doing homework
and the second most frequent amount of time spent doing homework?

PP f—
4 4 The X's on the line plot help me see the
The difference is 1 fourth hour. most frequent time, 6& hours, and the

second most frequent time, & hours.

Compare the times of Matthew and Sam using >, <, or =,

6Ll
4Ty

Matthew spent less time doing his homework than Sam.

How many students spent less than 6% hours doing their homewaork?

. 1 , ,
Six stueeirts spent less than 6 5 hours doing their homework, | can count the X's on the

line plot for 5% haurs, 6

1
hours, and 61 hours.

How many students recorded the amount of time they spent doing their homework?

Eight students recorded the amount of time they spent doing their homework.

| can count the X's on the line plot, or [ can count the students in the table. ]

30 . . R f—
Scott spent—4=- hours in one week doing his homework. Use >, <, or = to compare Scott’s time to

the time of the student who spent the most hours doing homework. Who spent more time doing
homework?

36 28 2 2 2 I can rename Scott’s time as a mixed number, and
e + i 7+ i ?g -~ then t can compare (or | can rename Jessica’s time
) as a fraction greater than 1). There are 7 onesin
-7% ~ 65 Scott’s time and only 6 ones in Jessica’s time.
4 4

Scott spent more time thaon lessica doing homework.

Lesson 28 Salve word problems with line plois, 165
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K-Lesson 29

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

1 4
a. 4§‘+2-§m 7

4%1’5@7!05@ w4, andz:ﬂéisdosem 3.44+3=7

™~

| draw a number

b, 72-2 s g line and plot the
6 4 mixed numbers. [t's
estimated difference B-2=6 easy to see onp my
7 A ~ number line that 72
< l E I I i ! % } i > isclosetoSandZ%
_
227 3 4 5 6 7 738 is close to 2. Y.

My number line makes it easy to see that the estimated difference is larger than the
actual difference because | rounded one number up and the other number down.

4 1 i
C. 5ﬁ+3-§~ 3‘5

4, 1 1, i ol
S%xsdosemSE,and?,»éjisc#osem3. 5—25-%-3—82

15 20 i 1 20 2

R 7 "% 5 %3
1 2

24+7=9 2512 637

I renamed each fraction greater than 1 as o mixed number. Then, | rounded fo the nearest whole
number ond odded the rounded numbers.

166 Lesson 29 Estimate sums and differences using benchmark nurmbers,
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. 6 1 . ; . 1 . Lo
2. Ben's estimate for 8 o BZwas 6. Michelle’s estimate was 5 5 Whose estimate do yeou think is closer
to the actual difference? Explain.
{ think Michelle’s estimate is closer to the octuyl difference. Ben rounded both numbers to the nearest

whole number and then subtracted: 9 — 3 = 6. Michelle rounded 8 i% e the negrest half, B %, and she
rounded 3 % to the nearest whole number. Then, she subtrocied: 8% —3=5 -%“-. Since 8;% is efoser to

8% than 9, rounding it to the nearest holf will give a doser estimote than rounding both numbers to the

,M/N\K\M

I can also draw number lines to show the actual difference, Ben's estimated difference,
and Michelle’s estimated difference. Because Ben rounded the total up and the part
down, his estimaied difference will be greater than the actual difference.

nearest whole number.

3. Use benchmark numbers or mental math to estimate the sum,.

3 7
14.5 + 7‘1‘5 ~ 22 5 ] ,
1 1 —is 1 eighth less than=, and —is 1
145+75=21+1=22 8 % 12
twelfth greater than Py | add the
ones, and then 1 add the halves 1o
get 272,

Lesson 29: Estimate sums and differences using benchmark numbers. 167

@2015 Great Minds. eureka~-math.org
GA-M1i-HWH-1,3.0-07.2015




G4-Mb-Lesson 30

1. Solve.
2 3 [ | add using unit form. 6 ones 2 fifths + 3 fifths = 6 ones 5 fifths.
L =gl =T 5
65+5 5 lknowthat;=1,506—§—1z7.

2. Complete the number sentence.

3 7
18—1715-!-5-6

| know that 17 + 1 == 18, so | need to find a fraction that equals 1
3
when added to = 3 4 7 = 10, so the fraction that completes the

number sentence is 7 tenths.

3. Use a number bond and the arrow way to show how to make one. Solve.

5 6
Bt

AN I decompose = into = and ~ because | know 3 =
8 8 B 8

3
§ g neads s 1o rnake the next whole number, 4.
8
2 2
32 8.4 8 4§ The arrow way reminds me of making
8 ten or making change from a dollar.
4, Solve \\
7 n 49 | can add using any method that makes sense to me,
8 8 like adding in unit form, using the arrow method, or
adding to make the next 1, as shown below.
7 6 13 5 P
stdo=d-—- =52 57878778
8 a8 B 8 /\
3 2
8 8 /
168 fesson 30: Add a mixed number and a fraction.
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1.

2.

3.

Solve.
3%_,_ 2% J I can add like units. 3 ones 1 fifth + 2 ones 4 fifths = 5 ones 5 fifths. ]
3— 4+ 2 2 5+ > 54+1=6
3 oo TgTotbEkE
3 1 A e ~lcan use number bonds to decompose
5 5 L the numbers into ones and {ifths,

Solve. Use a number line to show your work.

2 2
15“{*3"3"'
Z Z 4 1
1§+3§=4-§"§ﬂ§§
AN &—pt—tfrft—i e
3 1 2 3 6

4 1
| add the ones and thirds, | decomposeg into 1 and e 441+ % = 5%

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

AN
VRIREY
9 9 4 7+ L,
12 12
Gt e = T o B A N el
VIRV REVIRET: T B D
PN

5 7
| use the arrow way to add = and 7 - to make the next whole

number, Then, | add the other part of the number bond to get 8{%.

Lesson 31: Add mixed numbers, i69
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G4-M5-Lesson 32

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

3 2 1
b= ——=4 1
5 5 5 | can subtract 2 fifths T ata time or all at once.
’“’“‘“"“"\\//
1 1
4 5 42 s 4 !
i [ [
4 5

2. Use decomposition to subtract the fractions. Mode! with a number line or the arrow way.

5 2 3
6—2—-—2— Idecomposezinto-éand"so that | can
6
2 2

VAN subtract gfrom 6€tc get to a whole number.
2 3

6

— 2 —
I 3

3
[ | subtract the other part of the number bond, pe

3. Decompose the total to subtract the fraction.

gl _ 2 There aren’t enough twelfths to subtract 9 twelfths,

9
so | decompose the total to subtract = from 1.

AN

2 9 2 3 5

i = T e ——

TRV VRV AT

N ;
7 12 i Once e is subtracted, the remaining numbers are added together. }

170 Lesson 32:

Subtract a fraction from a mixed number, ﬁuRng
.
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G4-M5-Lesson 33

1. Write a related addition sentence. Subtract by counting on. Use a number line or the atrow way to help.

6% - 2% = 3% | add the numbers on top if the arriows tc;find the unknown addend.
E+3+Z=SZ
T
2 i 3 *3 +3 +% 1
Zg-é- 3:1-: = 6£ 2 3 & 6@

| add 3 to
get to 6.

[ use the arrow way to count up to _ 1
solve for the unknown in my My final number needs to be 67,

s 1 I i .
addition sentence, Iadd S ogetto s0 I need to add 1 more fourth

the nexi one, 3.

2. Subtract by decomposing the fractional part of the number you are subtracting, Use a number line or the
arrow way to help you,

_b 1
3 3 -1
A T 1 3
< I [ | l | | I
.‘ I I | I |
Z i 1
2 2= 3 3= 4 4
I subtract 1 ”'y\\\ ~ 3 3 3
1 L _1_ _1_,2
fromﬁl;. 3—3and3 3_23,
/
Lesson 33: Subtract a mixed number from a mixed number. 171
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3. Subtract by decomposing to take one out.
2 9
10 710

2 g z 9 2 i 3

—_—— e S —_ =

i "o ‘10 10 10 10 10

AN

2
5 1

| add the other part of the number bond,

2
| decompose 2 T

to take 1 out. 1»-%“ to the difference of 1T — =

1’ 10°

9
| subtract 1 — s

172 Lesson 33: Subtract a mixed number from a mixed number.
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G4-|

15-Lesson 34

1. Subtract.
82 6M79 6_"73
7 7 ‘7 7 '7

&
7

Now | have 9 sevenths,
which is encugh sevenths
to subtract 6 sevenths.

It's just like renaming 1 ten for 10 ones
when subtraciting whole numbers,
except | rename 1 one for 7 sevenths,

2. Subtract the ones first.

| subtract 4

2 2
from 7. Then, I decompose 3 = to

rename enough sixths to
subtract 5 sixths,

Lesson 34; Subtract mixed pumbers,
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| can show the same work
with the arrow way.
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34-M5-Lesson 35

\
| can move the parentheses in the
1. Draw and label a tape diagram to show the following is true: equation, associating the factors, 5
10 fourths = 5 x {2 fourths) = (5 x 2) fourths and Z. ,Whegl I do so, fourths becomes
\\the unit.
S
\
E; E }_ }, _1_ 3; }1 ;1_ }_ :1_ [ can do this with any unit:

O I I N B N N T B 10 hananas = 5 X {2 bananas) = (5 X 2) bananas.

Y ¥ v ) Y : N — vy

2 2 Z 2 2
Fourths fourths fourths fourths fourths

Using brackets to group The product of 5 and 2 is 10. My

model shows that {5 x 2) fourths is the

1
every 2 units of:{, I mode!
sarme as 5 x (2 fourths), or 10 fourths.

5 copies of 2 fourths.

2. Write the equation in unit form to solve.

2 16
8% 3 = Y Unit form simplifies my multiplication. Instead of
. puzzling over how to multiply a fraction by a whale
8 x 2 thirds = 16 thirds number, | unveil an easy fact | can solve fast! |
know 8 X 2is 16, s0 8 % 2 thirds is 16 thirds.
3, Solve.
6 K —
4 ‘4[ The unit is fourths! 1 think in unit form, 6 X 3 fourths is 18 fourths. ]
3 6x3 18
6 b AR— e
4 4 4
174 Lesson 35; Represent the multiplication of n times a/b as (n x a}/b using the

associative property and visual models.
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2
4. Ms. Swanson bought some apple juice. Each member of her family drank = cup for breakfast. including
o}

Ms. Swanson, there are four people in her family. How many cups of apple juice did they drink?

5 5 2 5 5
. S £ %3
v =
&
1z
5
a=iy

Ms, Swanson and her famify drank 2 —é cups of apple juice,

Lesson 25: Represent the multiplication of n times a/b as {n x al/b using the 175
associative property and visual models.
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G4-MiB-Lesson 36

. 3 3 3 3
1. Draw a tape diagram io represent 5 + 5 -+ E + o

3
_3L ‘?, § - | model 4 copies of —.
8 a 8 8

. T i 3 3 3 3
Write a multiplication exprassion equal to a + 5 + 5 -+ P

i
dXm=——=t==1z Multiplication is more efficient than addition. | can solve
easily by thinking in unit form: 4 x 3 eighths is 12 eighths.

2. Solve using any method. Express your answers 25 whole or mixed numbers.

5 2
2. 4AXg b. 32 X%

64
5

I
I
[
]
[N

82 X £ = 32 X 2 fifths = 64 fifths =

@iy
miu
==3 B¢
@ie

B 4wt 20 4 1 To solve, | think to myself, 5 times what
X o= 5 g Z"éz 2'2: number is close to or equal to 647 Or, | can
divide 64 by 5.

3. A bricklayer places 13 bricks end to end along the entire outside length of a shed’s wall. Each brick is

s
Efoot long. How long is that wall of the shed?

assoclative property and visual models,

2 2 Z Z 2 Z 2z s 2 2z Z Z pA
3 3 3 3 3 3 3 k! 3 3 3 3 3
N ),
Y
s
2 i3 %2 26 7 it would take too long to write an addition
Brg=—g—=g= B sentence to solve!l Multiplication is quick
2 and easy!
The wall of the shed is 8 3 feet long.
176 Lesson 36 Represent the multiplication of a times a/b as [n x o}/b using the ﬁw &ﬁKA
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G4-

15-Lesson 37

. . 1
1. Draw tape diagrams to show two ways to represent 3 units of S-ﬁ:

1 1 1
5 12 5 12 5"{5 | rearrange the model for 3 copies
1 . 1.
of 5 T by decomposing 5-1—5 into
1

ilila twao parts: 5 and 2 I show

5 5 5 | 1
izj12)i2 3 groups of 5 and 3 groups of =

o

S/

Write a multiplication expression to match each tape diagram.

1. .
SE is composed of two units: ones and twelfths. | use the

distributive property to multiply the value of each unit by 3.

IX5E 1
12

3Ix 5-5—2- is equal to 3 fives and 3 twelfths,

(3><5)+(3><%)

2. Soive using the distributive property.

a.2x3%=2x(3+9 b 4x23=4x(2+3)

12
m@x3y+@xm) =8+
1%
+ &
4 =11
=6 L
4 | omit writing this step for
= 75 Part (b} because | can see
it's 4 copies of 2 and
, 3 12
4 copies of > OF 8+ T
Lesson 37: Find the product of a whole number and a mixed number using the

distributive property.
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3. . .
3, Sara'sstreetis < miles long. She ran the length of the street 3 times. How far did she run?

distributive property,

3 o .
3 9 3 =2 K 1.§ | use the distributive property to multiply the
1- 1= 1o 3 ones by 3 and the fractional part by 3.
5 5 5 =(3><1)+(3><§) '
¥ 3+ ?
’ B 5
=3+1 2
- 5
4 4
s=4g Sora ran 4 miles.
178 Lesson 37: Find the product of a whole number and a mixed number using the &@R&K&
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I5-Lesson 38

1. Fill in the unknown factors.

3

a. Tx3p= (7 _x3)+(_7 x2) b. 6x42=(6%_4 )+(6x_35_)

supemm

The mixed number is distributed as the
whole and the fraction. Both of the
distributed numbers have to be multiplied
by 7, so 7 is the missing factor.

2. Multiply. Use the distributive property,

3
BX 7=
- 7 120 7 130 7 (3] 7 3] 7 |3
5 5 5 5 5
5 ?3 35+15
X G = e 3
5 5 | break apart 7-2 into 7 and o 5 sevens equals 35,
=354+ 3

and 5 copies of 3 fifths equals 15 fifths, or 3.
== 38

3. Amina’s dog ate 2% cups of dog food each day for three weeks. How much dog food did Amina’s dog eat

during the three weeks?

Z 42
ZLIXZ2— =42 4 —
There are 7 days in a week. To find 3 3
the number of days in 3 weeks, | =42+ 14
multiply 7 % 3, There are 21 days =56
in 3 weeks,

Amina’s dog ate 56 cups of food during the three weeks.

Lesson 38:

Find the product of a whole number and a mixed number using the
distributive property.
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Ga-|

-Lesson 39

2 . .
1. litakes 9§ vyards of yarn to make one baby blanket. Upik needs four times as much yarn to make four

baby blankets. She already has 6 yards of yarn. How many more yards of yarn doas Upik need to buy in

order to make four baby blankets? ®
38—
pe
2 Z 2 2
g |Zl 9 iZ| 9 2t 9 |
3 3 3 3 14 6
. oy
‘\(’
B \\
I multiply to )
solve for how Y =38-—6
. o = . 1 substract
B=4x9 many total yards 3 6 yards of yarn
of yarn it takes 2 )
=4 x (9 + -) =32 that Upik
2 to make four 3
baby blanket already has.
:(4><‘9)+(4><—) A0y DIENKELS.
=36 +—
- 3 ,
— 26+ 2% Upik needs to buy 32 3 more yards of yorn.
R = 382
T3
180 Lesson 39: Solve muitiplicative comparison word problems involving fractions.
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2. The caterpillar crawled 34% centimeters on Monday. He crawled 5 times as far on Tuesday. How far did
he crawl in the two days?

I use the tape diagram to find the most efficient way
to solve. To solve for €, | find the value of 6 units.

Moanday 34 2

g
Tuesday | 5, 34 34 |=| 38 |=| 34

W
i b
Wit

2
£=6GxX34~—
The caterpilfar crowled 208 centimeters, or 2 meters 8 centimeters, 3

on Meonday and Tuesdoy. C=(6x34)+ (6 X -%)
3

@wm-wm
o 3
C=204+4

=208

Lesson 3% Selve multiplicative comparison word problems involving fractions. i81
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GA-M5-Lesson 40

Noura recorded the growth of her plant during the year. Vonth S;;?;ﬁ;
The measurements are listed in the table. | rermember making a line {in inches)
1. Use the data to create a line plot. plot in Lesson 28, January }_
N7 :
3
Growth of Mant February 3
X X X 4
¥ ¥ X X X x X X X 1
S TN Y YOV T ET TR R U M W S S BN March 1=
I I R DO B e e B (R A R S R 2
0 1 2 3 April 2
inches
M 1
x = growth in one month ay 1 9
; 3
2. How many inches did Noura’s plant grow in the spring months of March, une 1}{
April, and May? 3
N ( { add the whole numbers first! ] July ZZ
AL
Ugus -
1 1 =1 i 4
15 2 13 N=15+1+15
N=3+2 b 1
March April Muory 2 september
N=4
Noura’s piant grew a total of 4 inches during the spring months. October _3_
4
1
November -
3. In which months did her plant grow twice as many inches as it did in October? 2
1
] December -
T | use multiplication to solve! 4
N
3
3 3 T=2x E
T " 6 I can use a humber bond or number
r= ) line to help rename a fraction te a
1 mixed number, if needed.
=1 -27

182

Lesson 40:
a fraction including those involving line plots.
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1.

-Lesson 41

Find the sums.

There are 2 pairs of fractions
that equal 1. 2 fourths is
leftover without a partner.

| draw brackets connecting fractions
that add up to equal 1.

Y
1 1
I 1
0 N 1 . 2 4 3 0o 1 2 3 4
a. 3 3'3 3 bz 3tatr Ty
| S | { :
i 1
(0—1-3)—}_(1-%-2 =1+1=2 (O+4)+(1-|3)+2~1+1§+1 21
3 3 33)"’" - 4 4/ \4 4/ 4 2 "2
The denominator is odd. Every The denominator is even. One addend does
addend has a partner. not have a partner. This could be a pattern.
Find the sums. | notice patterns that help me solve
without calculating!
13“}_13%-13+ +13 T 16 16 16 16
7 8
8 16
[
| think about the number of addends, 14, There are 17 addends in this expression
in the expression with odd denominators. with even denominators. Half of 17 is 8
. 5

How can you apply this strategy to find the sum of all the whole numbers from 0 to 1,0007

Sample Student Response:

{can pair the 1, 001 addends from 0 to 1, 000 to make sums that equal 1,000, There wauld pe
500 pairs. One addend would be left over. [ multiply 1, 300 X 500, which makes 500, 000. When |
add the feft over addend, | have o tofal sum of 500, 500.

Lasson 41: Find and use a pattern to calculate the sum of el fractional parts
between O and 1. Share and critique peer strategies.
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