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MATHLINKS: GRADE 6
STUDENT PACKET 7
FRACTION MULTIPLICATION AND DIVISION

er multiplication to fraction

odel to explain fraction

ocedures.
12
° Xplore the meaning or rracuon division.
e Understand and use the divide-across rule for fraction division.
e Observe that division and multiplication are inverse operations.
e Solve problems involving division of fractions.
e Interpret the meaning of the remainder in a fraction division
situation.
7.3 Fraction Division 2 18
e Explore the meaning of fraction division.
e Understand and use the multiply-by-the-reciprocal rule for fraction
division.
e Solve problems involving division of fractions.
e Interpret the meaning of the remainder in a fraction division
situation.
7.4 Skill Builders, Vocabulary, and Review 27
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2. Showthat -~ + -+ -+ ~ + ~ =2
2 2 2 2 2 2
using a number line.
< | ] ] ] ] ] ] »
1 | | | | | |'
0 1 2 3

7.1 Fraction Multiplication

FRACTION MULTIPLICATION

Goals

e Extend concepts of whole number
multiplication to fraction multiplication.

e Use an area model and linear model
to explain fraction multiplication
concepts.

e Develop fraction multiplication
procedures.

up

ed addition expression. Then find the sum.

3.

1 1 1
Compute: 1Z +1Z +1Z

4. Compute 38(72) using an area model (rectangle not drawn to scale).
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7.1 Fraction Multiplication

CATION: GROUPING

al groups. Complete the table.

Diagram EAdditiqn Product
xpression
O D +
O D -
e R
2
6 6e—
3
7 1,111
4 4 4 4
8. 3,3.3
8 8 8

9. Create a story problem for 4 e % and use a diagram to show the product.
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7.1 Fraction Multiplication

TY OF MULTIPLICATION

r of the multiplication is reversed.

Addition

agram Expression Product
2
— group of 9
3 group
3.
9 groups of 2
3
4. Does a e b give the sameresultas b e a? Use problem 2 above to explain.
5. Does a ¢ b mean the same thingas b ¢ a? Use problem 3 above to explain.
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7.1 Fraction Multiplication

TION: AREA MODEL

141+ 1

a model.
2x3=6 M

-

per fractions. The

1 1 1

1,101

rectangle that isl2 by 3 38 38
1
x 2 =2 2
36 p
2

ch large square represent a 1 unit by 1 unit

2. Mark the side lengths and shade a
rectangle that is lz by i4.

1 1
— X — = _—
2 4
3. Mark the side lengths and shade a 4. Mark the side lengths and shade a
rectangle that is 14 by %. rectangle that is % by %.
1 3 2 3
— X — = | — X - = |—
4 4 3 4
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7.1 Fraction Multiplication

: AREA MODEL (Continued)

factors and the products in problems 5-7

to arrive at the numerator of

to arrive at the

ction multiplication rule.

X = |——| This is called the multiply-across rule.

c
d

ol

Use the multiply-across rule to find each product.

10, 21 1M, 2,1 12.
4" 4 3 4

N =

13. Create a story problem for %x% and use a visual fraction model to show the product.
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7.1 Fraction Multiplication

IVE PROPERTY

les are not drawn to scale.)

2. 3><21=(3)2+1
2 2
2 + 1
2
3
23]
3|2+ —| = ° + °
2
= +
d in the two problems above.
Use an area model (not to scale) and the distributive property to multiply.
4. 7 x 21 5. 11x6 6. 12 x 3g
2 8
, - 1,
7. Jamil multiplied 3 ¢ 2 this way. (3 )(21) =01 ,01 .01
- 2 2 2 2
Is Jamil’s answer correct?
- oy 1 1 1
= + 5 +2+ 5 +2+ 5
Did Jamil use the distributive property 3 1
to get the result? Explain. =6+ 5= 75
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7.1 Fraction Multiplication
IXED NUMBERS

rate the product 2% x 2%.

2 Diagram 3

1 + 1 L T e
5 2 2 2 2 2

1

2

+1

2

+]

2

+1

2

+1

2

each diagram.

ea of the lower right corner rectangle.

3. Compute 2% X 2% using Diagram 1.

4. Compute 2% x 2% using Diagram 2.

5. Compute 2% X 2% using Diagram 3.

6. Which diagram best illustrates the multiply-across rule? Explain.

7. Which diagram best illustrates the distributive property? Explain.
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7.1 Fraction Multiplication

UMBERS (Continued)

low.

b. Change each mixed number to an
improper fraction. Then use the multiply-
across rule.

1
2— = 3§ =
2 T 4 —
21 X 3§ =
2 4
X -
9. Multiply using an area model.
a. 2g X 1l b. 4 x 11
3 4 2
Check using the multiply-across rule: Check using repeated addition:
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7.1 Fraction Multiplication

ATION PRACTICE 1

I, or the multiply-across rule.

.o

4( 3
6. | —
9(16)

O

7. Find the area of a rug with dimensions

; 1 8. Raoul intended to run 3% miles, but he
5Z yards by 4§ yards.

only completed % of the distance. How
far did he run?
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7.1 Fraction Multiplication

N AND THE “BIG 1”

? Use the “big 1” shortcut notation

.28
FIY

2 3
— e —
3 4
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7.1 Fraction Multiplication

CATION PRACTICE 2

the Use the multiply-across
ross rule rule with “the big 1”

> [

SILS
[ ]
o | o

7. One smoothie uses 2% cups of bananas.

How many cups of bananas are needed
for 8 smoothies?

8. Find the area of square bathmat with a
side length of % of a yard.

MathLinks: Grade 6 (Student Packet 7)
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7.2 Fraction Division 1

FRACTION DIVISION 1

Goals

e Explore the meaning of fraction division.

e Understand and use the divide-across
rule for fraction division.

e Observe that division and multiplication
are inverse operations.

e Solve problems involving division of
fractions.

¢ Interpret the meaning of the remainder
in a fraction division situation.

up

s to put 2 cups of strawberries into each fruit
oothies can Manny make?

b. Fill in numbers to rephrase the problem as a measure-out division problem.
How many (groups of) are in ?

c. Write a division statement that illustrates this relationship.

2. Minnie has 8 cups of strawberries. She wants to put % cup of strawberries into each fruit

smoothie that she makes. How many fruit smoothies can Minnie make?

a. Draw a diagram to illustrate the problem.

b. Fill in numbers to rephrase the problem as a measure-out division problem.
How many (groups of) are in ?

c. Write a division statement that illustrates this relationship.

MathLinks: Grade 6 (Student Packet 7) 12



d.

left over?

What fraction of a fruit smoothie can
be made with the leftover blueberries?

Write a division statement for the fruit
smoothie problem.

Recall that multiplication and division
are inverse operations. Check that
your division statement is true by
rewriting it as a multiplication
statement.

7.2 Fraction Division 1

IE PROBLEMS

2. Max has 1% cups of blueberries. He

wants to put % of a cup of blueberries

into each fruit smoothie that he makes.
How many fruit smoothies can Max
make?

a. Draw a diagram to represent the
problem.

b. How many (full) fruit smoothies can
Max make?

c. How many cups of blueberries will be
left over?

d. What fraction of a fruit smoothie can
be made with the leftover blueberries?

e. Write a division statement for the fruit
smoothie problem.

f. Check that your division statement is
true by rewriting it as a multiplication
statement.

MathLinks: Grade 6 (Student Packet 7)
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7.2 Fraction Division 1

IVISION RULE

et the product of two factors. Do you think we
e quotient of two numbers? Let’s try it with the

2. Max has 1% cups of blueberries. He

wants to put % cup of blueberries into

each fruit smoothie that he makes. How
many fruit smoothies can Max make?

L1, L1
3 3

-
w|N
|
w|N
Il

|:|+2 = 5+ 2
- [ )

a. Did the calculation agree with your a. Did the calculation agree with your
diagram on the previous page? diagram on the previous page?

b. How can you tell from the divide-across b. How can you tell from the divide-across
calculation the number of (full) fruit calculation the number of (full) fruit
smoothies that can be made? smoothies that can be made?

c. How can you tell from the calculation that | c. What does 1 represent in the quotient?
there will be no extra fruit smoothie? 2

MathLinks: Grade 6 (Student Packet 7) 14



are in

CROSS

7.2 Fraction Division 1

n statement

Compute using a
divide-across strategy

.|.
0| w

el Ke))

|
0| w

8

4. How many
groups of

3 .7
~ arein =7

8

[T

5. For problem 2 above, what is the result in the denominator when dividing across?

6. Problems 3 and 4 above have a fractional remainder of % To what does the % refer?

MathLinks: Grade 6 (Student Packet 7)
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7.2 Fraction Division 1

S (Continued)

common denominator first.

vision
tement

Compute using a
divide-across strategy

(Find a common denominator first.)

N o
NN
N =

10. These examples illustrate the divide-across rule for dividing fractions.
When fractions have a common denominator:

E_Ez a-c = a-c = or (b;to,CiO).
b b b=+b
Use the divide-across rule to solve each division problem.
11. 4 + 1 (Hint: 4= 8) 12. 41 +11 13. 21 = 3
2 2 2 8 8 4

(Hint: use improper fractions)

MathLinks: Grade 6 (Student Packet 7)
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7.2 Fraction Division 1

ION PRACTICE

2. A 4-foot-long board is cut into shelves
that are 1% feet long each. Find out how

many shelves can be cut and what
fraction of a shelf is leftover.

a. Write a division problem.

b. Solve using a diagram.

c. Solve using a divide-across strategy.

d. How many portions can be cut? d. How many shelves can be cut?

e. How long is the piece that is leftover? e. How long is the piece that is leftover?
f. What fraction of a portion is leftover? f.  What fraction of a shelf is leftover?

g. Check your solution by multiplication. g. Check your solution by multiplication.

3. Divide Zg by 3%. Check your solution using multiplication.

MathLinks: Grade 6 (Student Packet 7) 17



7.3 Fraction Division 2

FRACTION DIVISION 2

Goals

e Explore the meaning of fraction
division.

e Understand and use the multiply-by-
the-reciprocal rule for fraction division.

e Solve problems involving division of
fractions.

¢ Interpret the meaning of the
remainder in a fraction division
situation.

3. Minnie has 8 cups of strawberries. She wants to divide them equally to make 2 fruit
smoothies. How many cups of strawberries will Minnie put in each smoothie?

a. Draw a diagram to illustrate the problem.

b. Write a division statement that illustrates this relationship.

c. Mickey says that he can solve Minnie’s problem by computing 8 e % Is he correct?

Explain.

MathLinks: Grade 6 (Student Packet 7) 18



illustrates this relationship.

d. How much of a granola bar does each
girl get?

e. Multiply: 1 o%

f. The results from (c) and (e) suggest
that:

Dividing by 3 gives the same result

as multiplying by .

7.3 Fraction Division 2

R PROBLEMS

1
2
bar so that each one gets the same

amount. How much will each girl get?

2. Four girls want to share - of a granola

a. Draw a diagram to illustrate the
problem.

b. Fill in numbers to rephrase the
problem as a fair-share division
problem. How can the girls divide

into equal groups?

c. Write a division statement that
illustrates this relationship.

d. How much of a granola bar does each
girl get?

e. Multiply: (%} GJ

f. The results from (c) and (e) suggest
that:

Dividing by gives the same

result as multiplying by :

MathLinks: Grade 6 (Student Packet 7)
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7.3 Fraction Division 2

ENT PROBLEMS

2. Olivia has % yard of fabric to make

pillows. If each pillow requires % yard of

fabric, how many pillows can she make?

a. Draw a diagram to illustrate the
problem.

d. Fill in numbers to rephrase the
problem as a fair-share division
problem. How can Olivia divide

into equal groups?
c. Write a division problem that b. Write a division problem that
illustrates this relationship. illustrates this relationship.
d. How many pieces can she cut? d. How many pillows can she make?
e. Multiply: 1 x 4 e. Multiply: 2 X 6
1 3 1
f. The results from (c) and (e) suggest f. The results from (c) and (e) suggest
that: that:
Dividing by gives the same Dividing by gives the same
result as multiplying by . result as multiplying by

MathLinks: Grade 6 (Student Packet 7) 20



7.3 Fraction Division 2

OBLEM PRACTICE

2. Two girls want to share 1 % granola bars

so that each one gets the same amount.
How much will each girl get?

a. Draw a diagram to illustrate the
problem.

f. Fill in numbers to rephrase the
problem as a fair-share division
problem. How can the girls divide

into equal groups?

b. Write a division problem that

illustrates this relationship. illustrates this relationship.
c. How much of a granola bar does each c. How much of a granola bar does each
girl get? girl get?
d. Multiply: 2[- d. Multiply: 11 o 1
: ply: 3 . - 15 5

3. Explain how parts (c) and (e) are related for both problems above.

MathLinks: Grade 6 (Student Packet 7) 21



7.3 Fraction Division 2

PROBLEM PRACTICE

2. Michael has 4% yards of wire. He cuts

it into pieces that are each % yard and

uses each piece to tie up a plant in the
garden. How many pieces can he cut?

a. Draw a diagram to illustrate the
problem.

h. Fill in numbers to rephrase the
problem as a fair-share division
problem. How can Michael divide

into equal groups?

b. Write a division problem that
illustrates this relationship.

c. How many pieces can he cut? c. How many pieces can he cut?

d. Multiply: 3 x % d. Multiply: 4% x %

3. Generalize the results from parts (c) and (e) above.

MathLinks: Grade 6 (Student Packet 7) 22



7.3 Fraction Division 2

VISION RULE

t problems on pages 19-22, you observed that

ultiplying by its reciprocal. This is because

. 1
s. The reciprocal of a is 3

5. 2 4 3L
3 10

-14 from the previous lesson. Complete each
cal of the divisor. Then answer the questions.
ade before.

L1.2
3

6. Max has 1% cups of blueberries. He wants 1

WIN
.|.
w|N

to put % cup of blueberries into each fruit

smoothie that he makes. How many fruit
smoothies can Max make? =

We will call this the multiply-by-the-reciprocal rule.

MathLinks: Grade 6 (Student Packet 7) 23



7.3 Fraction Division 2

E-RECIPROCAL
Division Multiplication
equation equation
1
_ 3 =1-
3+ 2 = x 2
OW many groups
of 1 arein 22 3 + =
4 4° 4
5. How many groups
of > arein 12 1.3
Z Z H 4 . 4 =

6. The examples above illustrate a rule for division:

Dividing by a number gives the same result as multiplying by its

For division of fractions, this rule can be written:

— =+ = == x|——| (b20,c=0,d=0).

We call this the multiply-by-the-reciprocal rule.

MathLinks: Grade 6 (Student Packet 7) 24



7.3 Fraction Division 2

IPROCAL (Continued)

ch quotient.

f the school. One lap around the school is
hool does he run? What fraction of a lap is

b. Solve using the multiply-by-the-reciprocal
rule.

11. Create a story problem for % + 4, and use a visual fraction model to show the quotient.

MathLinks: Grade 6 (Student Packet 7) 25



7.3 Fraction Division 2

ION PRACTICE

3. 1 + 1
2 3
6. 31 .2
11 9
— 9. 2£ + 4
6 15 5
10. In problem 8, which rule did you choose to use? Why?

11. Create a story problem for 6 + % and use a visual fraction model to show the quotient.

MathLinks: Grade 6 (Student Packet 7) 26



7.4 Skill Builders, Vocabulary, and Review

SKILL BUILDERS, VOCABULARY, AND REVIEW

UILDER 1
2. 205 e 34 =
true.
24 5. 5° 34

Use replicating or splitting diagrams to illustrate that the following equations are true.

6. 229 7. EZ
3 9 4

15
20

8. Heidi wants to give out free samples of her freshly made kale and ginger juice. She has
1,250 ml of juice to give away.

If she wants to give away 80 ml samples, how many samples can she make?

Is there any juice left over? If so, how much?

MathLinks: Grade 6 (Student Packet 7) 27



7.4 Skill Builders, Vocabulary, and Review

ILDER 2

from least to greatest.

4. 3+10 421
3 "2

cause 13 and 4 are greater than 10 and 3.

er an explanation that would help her

6. Which quantity is greater, % or 3—%? Explain your reasoning by using calculations or

diagrams.

7. Find the perimeter and area of the rectangle below. Make sure you use appropriate units.

5 inches

12 inches

MathLinks: Grade 6 (Student Packet 7)

Perimeter:

Area:
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7.4 Skill Builders, Vocabulary, and Review

ILDER 3

ems 1 and 2. Let each original square figure
lify products.

2. Mark the side lengths and shade a
rectangle that is g by %

to find each product.

> [3)8)

6. Ricardo thinks that % of % is equivalent to % of % Use diagrams or calculations to prove
Ricardo’s conjecture.

Find the differences.

SR s 512!

5 4 3 2
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7.4 Skill Builders, Vocabulary, and Review

ILDER 4

improve their shooting skills. He had each
ots they made individually in the table below.

91919 (10|11 ]16

construct a box plot of the data.

Qs Max

-5 | 610 [ 1115 | 1620 | 21-25
Shots Made

After 2 weeks of shooting drills, Coach Watson conducted the same trial again and
organized the new data in the box plot below.

A

I
0 5 10 15 20

3. Compare this data display with the one you created in problem 1. Did the players
improve? Use at least three measures of center or spread to support your argument.

MathLinks: Grade 6 (Student Packet 7) 30



7.4 Skill Builders, Vocabulary, and Review

ILDER 5

ck using the multiply-across rule.

gy if appropriate.

2 3
5 2 7. 12 || 22

8. Wayne wants to make a small pen for his pig. The dimensions of the rectangular pen are
12% feet by 6% feet.

a. How many feet of fencing does Wayne need for the pen?

b. What will be the area of the pen when it's completed?

MathLinks: Grade 6 (Student Packet 7) 31



7.4 Skill Builders, Vocabulary, and Review

UILDER 6

2. Mr. Van has 8% yards of rope that he

needs to cut into pieces that are % of a

yard for his art students. How many
pieces can he cut?

a. Draw a diagram to illustrate the
problem.

j- Fillin numbers to rephrase the
problem as a fair-share division
problem. How can Mr. Van divide

into equal groups?

b. Write a division problem that
illustrates this relationship.

c. How many pieces can she cut? c. How many pieces can he cut?
d. Is there any leftover board? If so, how d. Is there any rope left over? If so,
much? how much?
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7.4 Skill Builders, Vocabulary, and Review

ILDER 7
3 1i+1
7 8
1 s 14_1
3 7 8

s [)

11. 4— +1—- 12. 1
3

N
—
~N| A

N -
(&}
®| o
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7.4 Skill Builders, Vocabulary, and Review

CABULARY
i 2
Across Down
1 % and 4 in the problem % x 4 = % 2 A property: % group of 4 gives the
same result as 4 groups of %
4  The property used below 3  The result of division
2-(3;) _ 2-(3 ¥ ;) = 203420
7 Another name for “the big one” 4 Number of groups in a fair-share
division problem
8 g in the problem %x 4 = g 5  Relationship between % and 3
6  Left overin division

MathLinks: Grade 6 (Student Packet 7)
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7.4 Skill Builders, Vocabulary, and Review

RESPONSE

0 compute %x% Which of the area

uestion? Choose all that apply.

D.

——

c. 5.0 D. None of
12 these.

es. How many square inches is the area

1 1 1
A. 93—in? B. 19—in? in2 D. 88—in°
> 5 C. 14in 5
4. Compute. 11 + 3
5 10
18 2 D. None of
50 B. 4 C. 15 these.

5. Myra needs to cut 100 feet of ribbon into pieces that are 1% feet long. How many
pieces can she cut?

A. 125 B. 101Z C. 98— D. 80
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7.4 Skill Builders, Vocabulary, and Review

E CHECK

nd write your answers on this page.

9
20"

w

4. Five hikers want to share their remaining 3; bottles of water equally. How much should

each hiker get? Use a division rule or diagrams to justify your answer.

7.3 Fraction Division 2

5. Compute using any method. 2% + 4%
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7.4 Skill Builders, Vocabulary, and Review

CONNECTION

ung mathematician.

. (g8

e thing as multiplying by % Critique Jessica’s

amples to support your claim.

4

4. Compute. 51 + 2—
2 9

Parent (or Guardian) Signature
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COMMON CORE STATE STANDARDS - MATHEMATICS

STANDARDS FOR MATHEMATICAL CONTENT

f multiplication to multiply a fraction or whole number
Bs a parts of a partition of q into b equal parts;
pperations a x g + b. For example, use a visual fraction
story context for this equation. Do the same with (2/3) x

f multiplication to multiply a fraction or whole number
h fractional side lengths by tiling it with unit squares of
d show that the area is the same as would be found by
al side lengths to find areas of rectangles, and

eas.

ation of fractions and mixed numbers, e.g., by using
ent the problem.

f division to divide unit fractions by whole numbers and
ision of a unit fraction by a non-zero whole number,
reate a story context for (1/3) + 4, and use a visual
relationship between multiplication and division to

x 4 = 1/3.

f division to divide unit fractions by whole numbers and
ision of a whole number by a unit fraction, and

e a story context for 4 + (1/5), and use a visual fraction
ship between multiplication and division to explain that

5.NF.7c* Apply and extend previous understandings of division to divide unit fractions by whole numbers and
whole numbers by unit fractions: Solve real world problems involving division of unit fractions by
non-zero whole numbers and division of whole numbers by unit fractions, e.g., by using visual
fraction models and equations to represent the problem. For example, how much chocolate will
each person get if 3 people share 1/2 Ib of chocolate equally? How many 1/3-cup servings are in 2
cups of raisins?

6.NS.1 Interpret and compute quotients of fractions, and solve word problems involving division of fractions
by fractions, e.g., by using visual fraction models and equations to represent the problem. For
example, create a story context for (2/3) + (3/4) and use a visual fraction model to show the
quotient; use the relationship between multiplication and division to explain that (2/3) + (3/4) = 8/9
because 3/4 of 8/9 is 2/3. (In general, (a/b) + (c/d) = ad/bc.) How much chocolate will each person
get if 3 people share 1/2 Ib of chocolate equally? How many 3/4-cup servings are in 2/3 of a cup of
yogurt? How wide is a rectangular strip of land with length 3/4 mi and area 1/2 square mi?

*Review of content essential for success in 6™ grade.

STANDARDS FOR MATHEMATICAL PRACTICE

MP2  Reason abstractly and quantitatively.

MP3  Construct viable arguments and critique the reasoning of others.

MP7  Look for and make use of structure.

MP8  Look for and express regularity in repeated reasoning. ‘l “‘ ““ “‘
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