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MY WORD BANK

] or phrase, using pictures and examples when
atical vocabulary.

multiplication property of

reciprocal unit rate
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4.0 Opening Problem

OPENING PROBLEM: CHOCOLATE BARS

[SMP 1, 3, 5]

11

12
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4.1 Whole Number Division

WHOLE NUMBER DIVISION

We will solve division problems using “chunking.” We will link chunking division to the standard

algorithm. We will interpret solutions to division problems in context.
[6.NS.2; SMP2, 3, 6, 8]

X 5 from the facts a
Method 2:

3. Fillin the products.
15 x 10 15 x

15 x 40

5 x 50 from the facts above.
Method 2:

4. Show or explain twao_diff to fi

Method 1:

5. Write 24 ed by 6 using a “division house” T , division symbol (+), and fraction bar.
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4.1 Whole Number Division

RATEGIES

Multiplication B

@) Multiplication Bank

(8)

9. Record the meanings of divisor, dividend, and guotient, in My Word Bank.
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4.1 Whole Number Division

ICE 1

k as needed.

Multiplication Bank

3. Compute 792 + 22 —

Multiplication Bank

22} 792

4. Use the quotient you found above to write the quotient for 799 + 22.
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4.1 Whole Number Division

ICE 2

k as needed.

Multiplication Bank

15 " ——

e 952 miles and used
gallons of gas”

Solution:

Multiplication Bank

4. If Mr. Ga could drive 966 miles using 34 gallons of gas, would he be getting more
than 28 miles per gallon or less? Explain without showing more computations.
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4.1 Whole Number Division

QUOTIENTS

of quotients in context.

roblems 2 - 3.

Multiplication Bank

y cars are needed to
players? Interpret the

. There are 210 sixth gra
class is 32, how

demy. If the maximum number of students per
ool need to hold all of the 6th graders?

Multiplication Bank

Solution:
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4.1 Whole Number Division

ICE 3

f the remainder. Answer the question using the

re going on a field trip, how many buses are

Multiplication Bank

2. A softball team earns $1,250 to purch ifor If the price of a uniform is $38, how
many uniforms can the te

Multiplication Bank

Solution:
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4.1 Whole Number Division

Standard Algorithm

18 x 10 = 180
18 x 20 = 360
18 x 30 = 540
18 x 40 = 720

ing the ard algor

4. —_— 5. 1,496 + 19
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4.1 Whole Number Division

3. 9,856 + 64

enrolls 1,040
, and they are

Ot assign students to
homerooms so that each
one has about the same
number of students?

b. If buses are filled one
by one, how many
students will be in the
bus that is not full?

w many feet of
abriegwill be left over?
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4.2 Decimal Division and Rate Problems

DECIMAL DIVISION AND RATE PROBLEMS

We will build fluency for division of decimals. We will deepen our understanding of the structure of

rate problems and solve them.
[6.RP.2, 6.RP.3bd, 6.NS.2, 6.NS.3; SMP2, 5, 6, 8]

STARTED

the following.

2. Four friends share $3.1
one gets the sa mount. How
will each friend

3. Why are the following numbe 3.0 3.00

nt % = 0.75 in three different ways.

T S

0.75
5. Inthe d )N statement 453 , What is ...
the dividend? the divisor? the quotient?
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4.2 Decimal Division and Rate Problems

VOLVE DECIMALS

(2)-(3)
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4.2 Decimal Division and Rate Problems

ICE 5

. Five friends go to lunch and share the
cost equally. If the lunch bill is $31.30,
how much will each friend pay?

. Write g as a deci

5. Write % as a deci 6. Write 2% as a decimal.

umbers that are equivalent to 14.3.

104.3 140.3 14.30 14.300 14.3000

Choose one of the circled numbers above and explain how you know it is equivalent to 14.3.
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4.2 Decimal Division and Rate Problems

A DECIMAL

the standard algorithm for decimal division in your own words.

11. Record the meaning of multiplication property of 1 in My Word Bank.
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4.2 Decimal Division and Rate Problems

ICE 6

three different ways.

8)3. not equivalent

301.52

. Use division to find how ) 6. Compute:
0.08

many nickels are in
$8.75.
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4.2 Decimal Division and Rate Problems

ELONG?: DIVISION

ate equation that best matches each problem.
tically different from the others.

) distance
=time ————— =rate
time
. total
quantity — =u
quantity

average rate of
did she go?

3. Ariana drove 100 miles frg
to Sacramento in 2 hours
120 miles from Sacrame
hours. What was Vere
whole trip?

4. Atthe gas pump, Carmen paid $35.40 for
12 gallons of gas. What was the cost per
gallon?

5. Record the meaning of unit rate in My Word Bank.
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4.2 Decimal Division and Rate Problems

ICE 7

nclude tables, double number lines, and unit
the same size and quality.

2. Show which is the better buy:
e 6 burgers for $25.50

e 4 burgers for $18, or

e 5 burgers for $21

bysat for 5 hours

did she get per hour?

b. What is the cost for .~ At this rate, how much would she earn

in 9 hours?

c. On Sunday she babysat again, getting
the same pay rate, and earned
$43.75.How many hours did she

work?
ave $100 and get 16 gallons of d. How much more did she earn
t is the greatest number of Saturday compared to Sunday?
oil you can buy?
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4.3 Fraction Division: Divide Across

FRACTION DIVISION: DIVIDE ACROSS

We will use pictures to make sense of fraction division. We will use a fraction procedure to solve

fraction division problems.
[6.NS.1; SMP2, 3, 7, 8]

b. How many 3’s go into 67

d. How many 3’s does it take to make 67

many 6’s are in 3? f. How many groups of 3 are there in 6?

ort story that can be represented by 6 + 3 = 2.
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VIDE ACROSS

on division problems (1) — (4).

4.3 Fraction Division: Divide Across

Division
Expression

Quotient

Use your knowledge of the relationshi
For each problem, the same numb

nd division to fill in the blanks.

Multiplication Divide numerators Equal
Problem and denominators | Quotients?

8+4 _

1+1 1

8+4

10-+10 Q

5+5 _

O

8+4 _

15+3 Q

It appears that dividing across works. We will call this conjecture the “divide across rule.”
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4.3 Fraction Division: Divide Across

CROSS RULE

(4) — (6) Mia eats cup of cereal. A
serving size is cup. How many

servings does Mia eat?

How many servings of -

Division Pro

Answer question: guestion:
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4.3 Fraction Division: Divide Across
ICE 8

esterday’s party. A serving size is % of a
2

division expression.

8. Taylor tried to ate 2% ated below and got stuck.

N
wIN
.|.
(S FEN
I
w| oo
[
gl s
Il
uﬂw|l\)

she did nothing wrong, show a different approach that might be more
ul for her.
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4.3 Fraction Division: Divide Across

ICE 9

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

a. Write a division expression
represents this situation.
Words:

Numbers:

be cut and any

c. Solve using the divide olve using the divide across rule.

d. How many full shelves can be cut?

e. How long is the piece that is leftover?

raction of a portion is leftover? f.  What fraction of a shelf is leftover?

g. CheckWour solution by multiplication. g. Check your solution by multiplication.
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.4 Fraction Division: Multiply by the Reciprocal

FRACTION DIVISION: MULTIPLY BY THE RECIPROCAL

We will use the inverse relationship between multiplication and division and the divide across rule

to make sense of a common fraction division rule and solve problems.
[6.NS.1; SMPL, 2, 4, 7]

numbers.

of one a ultiplyj@ach pair of

c. What is the result whe

4. Describe an eas

iprocal of
the reciprocal of 1% ?

7. What is the reciprocal of 2% ?
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4.4 Fraction Division: Multiply by the Reciprocal

Y BY THE RECIPROCAL

duce the same result?

Column II
Use the multipl

Or each pa proble bove, compare Column I and Column II.

How dé'the dividends compare to the first factors?
do the divisors compare to the second factors?
he quotients compare to the products?

d. Based on these examples, it appears that dividing by a number gives the same result as
multiplying by the of that
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.4 Fraction Division: Multiply by the Reciprocal

ECIPROCAL RULE

by a number gives the same result as

£

Column II
Multiply by the reciproc
of the divisor

5. What is the m y the re for fractions?

6. Expla ords how to apply this rule to compute 3 + 1%.
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.4 Fraction Division: Multiply by the Reciprocal

ICE 10

I and the multiply by the reciprocal

Column II
Multiply by the reciproca
of the divi

S
10

9. Create y problem for 6+% and solve it.
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.4 Fraction Division: Multiply by the Reciprocal

ND YOUR THINKING

ies and representations you have learned to

ds and half of what remained on a new
id Robert have at the start?

fill a tank pacity. How many 8-0z cups of water can be filled
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ENCY CHALLENGES

fluency with multiplication and division. Try to
alculators!

2. Start with your big number fro
problem. Divide it by 2. Diwi
by 3. Divide that result

Divide that result

| beg the number . After dividing, my result is

After multiplying, my big number is
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Review

ENCY CHALLENGES

nued

Look back at the first problem on the
previous page. Write your big number
as a product of one-digit numbers.

Did you get the same r
2 and problem 37

(If not, go back an

should be the

After ing, my result is
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EMS: DIVISION

Review

or D.

Our group start poster is

rker. Our group marker is

ing your teacher’s direction

Poster 3 (or 7)

Alejandra has 5.25
feet of fabric. She
wants to ma
pillows tha

fabric? What fraction of a pillow de

C. Compute using one method

D. Compute using a differe an was used in Part C.

Part 3: Return to your ) i oup and show all work.

Check your start m by m
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Review

with the class.

that 4. List 3 cards th
uantities. represent totals.

here. Write a
our problem or

7. Select three diffe ake a division equation and record them here. Write
a problem to fi equatio . Include at least one decimal in your problem or
ans

8. Improve your problems and answers with feedback. Write your name and favorite problem
on the front of a 3x5 card. Write the solution on the back of the 3x5 card. Exchange cards

with classmates. Solve problems written by others.
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Review

RY REVIEW

ACross Down

1 nickname fo 2  1listhe multiplicative

4  arate for one unit of measure (2 words)
5 if Rocco drives 45 miles per hour for 7
hours, then 7 isthe ____ in hours

6  the inverse of multiplication

7  if Rocco drives 45 miles per hour for 7

hours, then 315isthe ___ in miles
12 ethod that removes groups of 8  in the division problem 96512,
the divisor 5isthe
13 if Rocco drives 45 miles per hour for 7 11 in the division problem 965+12,
hours, then 45isthe __ in mph 12 isthe
MathLinks: Grade 6 (2" ed.) ©CMAT 31
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Review

REVIEW

or her kids. The design for her play area is

I between the three of
so we each get 2 pieces.”

9 2 €0 o we each get 3 pieces. If
Yvette gets the final decision, wha: split the candy bar fairly?

3. Jos . his checking account. After an automatic payment of $9.99 for his
! nd a debit card payment for 3 pairs of socks at $5.45 each, how
is account?

come in packs of 10. Hot dog buns come in packs of 8. What is the least number
at Gabriel should buy so that each hot dog has a bun with no hot dogs and no
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Review

CTION

ideas in this unit. Draw lines to show

nvestigate concepts and solve problems
nvolving length, area, and volume.
6.G.A)

O Use statistical measures and

to describe center and spread.
(6.SP.AB)

Unit Progress. Go back to Monitd
your responses. Explain something yo
you would still like to work

3. Mathematical Pr
circle one mor
and b

ways multiplication and division related [SMP7]? Then

acket that you think was addressed in this unit

onnections. Do you think it is important to develop fluency in division?
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition
proposed to be true, but has neither been proven to be

is the number being divided.

is 12.

dend + divisor = quotient

the number by which an

P,

tes t ae Xl I a = a forall numbers a. In
entity e mult ive propgfty of 1 is sometimes
2rty.

3.

dividend - q
divisor

(

o|w

) =

©

guotient In a division problem, the ult of the division.

guotient

divisor 5dividend

quotient is 4.

reciprocal

The unit rate'@ssociated to a ratio a : b, where a and b have units attached, is the number

%, with the units “a-units per b-unit” attached.

The ratio of 400 miles for every 8 hours corresponds to the unit rate 50 miles per
hour.
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Student Resources

Notation for Division

A Chunking Division Procedure

act as we “close in” on the quotien
r than the standard division algo
arrive at the correct quotient. If the
re is very efficient.

100 = 300

200 = 600

3 x 300 =900

3 x 400 = 1200
Step 3: Select a fact from the Multiplication E
Continue the routine until the remainde
3) 761 253 R 2
— 600 | 200 — 600 | 200 3) 761
161 161 — 600 | 200
—120 | 40 161
41 —120 40
- 30 |10 41
11 - 30 10
11
- 9 |£3
2 | 253

shows that th otient is (200 + 40 + 10 + 3) = 253, and the remainder is 2.
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Student Resources

The Standard Division Algorithm for Whole Numbers

r dividing. It involves a cyclical process: divide,
ess than the divisor.

bok at the divisor. Choose digits in the dividend so that
e quotient using these digits is between 1 and 9.

ow many 14s in 96?7 Write this number aboye the 96.

Place value reminder:
The 96 in the dividend represents 960!
The 6 in the quotient rep 60.

nd the product of 6 and 14, Write this below \

Place value der:
6 X 14 =84 is cg potatio 0 4 = 840.

nd the differefce afl 96 and 84. Write this below
84,

e value reminder:
is CG NQ for 960 — 840 = 120.

n the next'digit.

Repeat the divide, multiply, subtract, bring down (if
ecessary) process until the remainder is less than the
divisor.

(remainder)

sent the di

e ways to ref divisor, quotient, and remainder:

quotient remainder

visorjdividend dividend = (divisor)(quotient) + remainder

68 963 = (14)(68) + 11
14
14)963 1 4T963
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Student Resources

Do We Move the Decimal Point when Dividing Decimals?

e decimal point.” The reason this is done is because
easier process.

12.5
r ——.
50 0.25

. 125 100 _ R
, itis equal to 025100 - 1,250+

en is depicted this way:

025.)1250. —

e decimal part and
ats (example 3).

Example 3

11ﬁ — 11)4.0000

0.3636...

11)4.0000
-3 3]
7

_— 66

0

- 33

o O

W b

A

<«

o~
o o

N
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Student Resources

Standard Algorithms for Decimal Operations

ed up to add

1 thousandth

s in the sum
2 decimal point
ldends.

11
48.560

ed upto
tenths, etc.
oints will also

Set up the problem in columns, with digi
e Ignore decimal placement and multiply.
e Place decimal in the product. The

the decimal point in the product
of digits to the right of the deg

3 0.5 (1 decimal place)
x 0.0 03 (3 decimal places)
0.0915 (4 decimal places)

e decimal place accuracy, attach zeroes to the right of the
he decimal part and continue dividing until the remainder

is zero or otient pattern repeats.

0.25)125 -
0.25)]1250 —
025.)1250. —
50.
25.)1250.
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Student Resources

Visualizing Fraction Division as “Divvy Up”

into____equal groups?

y among two people. This division problem %+2 ,

| parts?
ups of grape juice.

p of juice.

Visualizing Fraction DiviSion as “

e in

long eaC his division problem 2 + % can

be interpreted as “how many % ft. are in 2 re is % ft. From the diagram, we see that
there are TWO % ft. sandwiches in the ther that there is % ft. of sandwich leftover.
Since % = % of %,the leftover the unit of measure.
3_,2
2 + 2 - 23
. 3 1
ieces 2> vy 3
N\~ A A K_H
111411141
4 | 4 | 4 4 | 4
|\ J J
Y Y
oot long sandwich -> 1 + 1 =2
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Student Resources

A Closer Look at the Unit in Fraction Measurement Division

Consider the problem: How many %s are in %?

What is the whole? %

What is the unit of measure? %

Is there a full % in %? No.

r positive number is being divided
number. The result is a quotient

Multiply by the Reciprocal

oTlo
o|o
I
Tlo
[ ]
ola

b#0,d#0
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Student Resources

Examples: Dividing Fractions

Divide Across

Multiply by the Reciprocal

Mlw
=
N -

w MW

W plw

NIk, N
|
N

%_I

extra run today, or % more

3.,1

4772
3 3

15 3
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
pasoning to solve problems.

ociated with a ratio a:b with b #0, and use rza
For example, “This recipe has a ratio of 3
for each cup of sugar.” “We paid $75 for 1
ger.”

of flour

in that (2/3) + (3/4) = 8/9 because 3/4
will each person get if 3 people
share 1/2 Ib of chocolate equally?. servings are in 2/3 of a cup of yogurt? How
wide is a rectangular strip of land wit i

6.NS.B | Compute fluently with ommon factors and multiples.

6.NS.2 | Fluently divide multi-dig

6.NS.3 | Fluently add, subtract, 1 divi ulti-digit decimals using the standard algorithm for each
operation.

9'7816147450351
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