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STUDENT PACKET

MATHLINKS: GRADE 6
STUDENT PACKET 1
WHOLE NUMBER MULTIPLICATION AND DIVISION

iplication facts from simpler facts.
e properties.

10
Learn strategies for finding quotients of whole numbers.

Estimate quotients.

Use division vocabulary.

Use a variation of the standard division algorithm.

Interpret the meaning of remainders in division problems.

1.3 Multiplication and Division: Standard Algorithms 17
e Multiply multi-digit numbers using the standard algorithm.
¢ Divide multi-digit numbers using the standard algorithm.

1.4 Skill Builders, Vocabulary, and Review 23
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BANK

tion Example or Picture

factor

product

quotient

remainder

sum
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1.1 Applying Properties of Arithmetic

APPLYING PROPERTIES OF ARITHMETIC

Goals

e Learn strategies for deriving
multiplication facts from simpler facts.

e Use associative and commutative
properties.

e Use the distributive property.

e Use expanded notation.

e Multiply using an area model.

s of Arithmetic

at a+b=b+a foranytwo numbers a and
dends does not change the sum.

The associative property of addition states that a + (b + ¢) = (a + b) + ¢ for any three
numbers a, b, and c. In other words, changing the grouping of addends does not change
the sum.

Example: 9+ (2+7)=(9+2)+7

State the property of addition illustrated by each equation.

1. 3(4+5)=3(5+4)

2. 12+(6+4)=(12+6)+4

3. 8+4=4+8

Write a number sentence that illustrates each property of arithmetic.

4. Commutative property of addition

5. Associative property of addition
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1.1 Applying Properties of Arithmetic

MULTIPLICATION

s of Arithmetic

esthat a*b=Db+a forany two numbers
the factors does not change the product.

sthat (a*b)ec = a-+(b-*c) forany three
g the grouping of the factors does not change

*5

ab+ac and (b+c)a = ba+ca forany
tes two operations (multiplication and
ecause it “distributes” the factor outside the

ntheses.

+5)8 = 4(8)+ 5(8)

h equation.

1. (2+5)+4 = 2+(5+4)

2. 27+4) = 2(7)+2(4)

Write a number sentence that illustrates each property of arithmetic.

4. Commutative property of multiplication

5. Associative property of multiplication

6. Distributive property
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1.1 Applying Properties of Arithmetic

TION FACTS

s difficult to remember. Circle one of these
ember it.

=54 7.9=63
= 42 6+8=48

42 49 56 63 70

Use Ricky’s strategy to find 6 « 9.

7 7 28
3. Randi wrote the following on her paper. x4 x4 +28
28 28 56

What multiplication fact do you think she was deriving? Explain.

Use Randi’s strategy to find 8 « 6.
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1.1 Applying Properties of Arithmetic

MULTIPLES OF 10

an find 4 « 700.

3. a. 53
b. 500 « 300
C. 350
d. 3,000 « 50
5. a. 105
b. 100 + 50
C. 10 « 50
d. 500+ 10
6. a. 85 7. a. 910
b. 8 « 500 b. 9,000 10
C. 800 « 500 C. 900 « 100
d. 805 d. 1000 + 90
8. a. 122 9. a. 25+4
b. 120+ 20 b. 250+ 40
C. 200+ 1,200 C. 4+ 2,500
d. 2,000« 12 d. 25+ 4,000
10. Describe an easy strategy for multiplying by a multiple of 10.
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1.1 Applying Properties of Arithmetic

NG AN AREA MODEL

ure of the size of the figure, expressed in
duct of its length and its width.

ngle? 7

ectangle? 3

rea is square units.

ad x as “by.” The above rectangle is “3 by 7”
is called “length” and which is called “width.”
e.

y3x7 =7x3?

n sentences suggested by the rectangles.

b.
7 2 + 5
3 3
3 x = 3x(2+ )
= 3x2 + 3x
= + =
C.
7
(2+ ) x
2
= 2 x + X
+ = + =
1

MathLinks: Grade 6 (Student Packet 1) 5



1.1 Applying Properties of Arithmetic

AREA MODEL (Continued)

alent for all three parts of problem 57

and c?

y. (Note that both of these area model
re not shown in the second one.)

10 + 4

<t )=

y. (Note that this area model is NOT to scale,
partial products. This is a helpful strategy with

X = g X( + ):

9. The calculations in problems 7 and 8 are made simplified by applying the
property.

State the property of arithmetic illustrated by each number sentence.

10. 3+(10+4) = 3-10+3+4

11. 3¢50 = 3+ (5+10) = (3+5)+10

12.  3(10 +4) = 3(4 + 10)
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1.1 Applying Properties of Arithmetic

AREA MODEL (Continued)

ording the appropriate partial products in each
d check using another method if you know of
cale.

Check:

Check:

+ 20 + 4

A+ A

15. Do problems 13 and 14 again, each in a different way than above.

a. For problem 13: b. For problem 14:
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1.1 Applying Properties of Arithmetic

L PRACTICE

eck using another method.

Check:

eck using another method.

Check:

40

3. Use an area model to find the product of 37 and 56. Check using another method.
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1.1 Applying Properties of Arithmetic

CTICE (Continued)

ck using another method.
Check:

and 21. Check using another method.
Check:

6. Make up a challenging multiplication problem. Use an area model to multiply the numbers.
Area Model: Check:

MathLinks: Grade 6 (Student Packet 1) 9



DIVISION WITH REMAINDER

1.2 Division with Remainder

Goals

e Learn strategies for finding quotients of
whole numbers.

o Estimate quotients.

o Use division vocabulary.

e Use a variation of the standard division
algorithm.

¢ Interpret the meaning of remainders in

division problems.

up

eek for 12 weeks. Write an equation to
ycles.

related division equation.

3. How many times can 6 be subtracted 4. What is 24 divided by 67
from 24 until nothing remains? Continue
the work started below.

24
~6 ()

-6 @

MathLinks: Grade 6 (Student Packet 1)
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1.2 Division with Remainder

LGORITHM

facts and estimation to “close in” on the

ow many groups of colored pencils can you
r?

Total
number

24

Number in /

each group

ight help solve the problem. You do not need to
itis:

Step 3:

e Without going over, use your toolkit to estimate how many groups of 24 are in 850.

Number of
groups in

24W / this step

e Record this information as follows and subtract/— 720130
130+ Number

The closest fact in your tool kit is 24 » =

Number used ot
up in this step \ remaining
so far
This process illustrates that 850 = 24 - +
(dividend) (divisor)  (partial quotient) (remainder)

Why is the process not yet complete?
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1.2 Division with Remainder

ITHM (Continued)

the divisor.
245 850
te how many
-720 (30
130
-96 4
34
the divisor.
245 850
te how many
-720 | 30
_ 130
-96 4
34
The remainder is less than the divisor. We are done. Q
Step 4:
¢ Add all the numbers to the right of the vertical line to find the | quotient.
o Whatis the ?
o Answer the question.
RC_ D
This process shows that: 24 5850
This process also shows that: 850 = 24 - + Q
Answer: There are groups of colored pencils. There are left over.
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1.2 Division with Remainder

ROBLEMS

swer using an area model for multiplication.

heck:
= [ ) +
(Dividend = Divisor < Quotient + Remainder)
rea model:
2.
Check:
155 826 = . +
(Dividend = Divisor « Quotient + Remainder)
Area model:
Toolkit:

MathLinks: Grade 6 (Student Packet 1) 13



1.2 Division with Remainder

EMS (Continued)

mainders using the context of the problem.
ch paper if needed to check your work.

4. A bus holds 63 students.
If 2,442 students are going on a field trip,
how many buses are needed?

Solution: Solution:

Toolkit: Toolkit:

5. Find the value of points A and B on the number line. All marks on the line are equally
spaced. Explain how you found your answers.

MathLinks: Grade 6 (Student Packet 1) 14



1.2 Division with Remainder

RACTICE
swer using an area model for multiplication.
heck:
= ¢ + _
(Dividend = Divisor < Quotient + Remainder)
rea model:
2 ‘ Check:
27) 1432 .
(Dividend = Divisor * Quotient + Remainder)
Area model:
Toolkit:
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1.2 Division with Remainder

ICE (Continued)

mainders using the context of the problem.
ch paper if needed to check your work.

4. A softball team earns $1,200 to purchase
uniforms. If a uniform costs $38, how
many uniforms can the team purchase?

Solution: Solution:

Toolkit: Toolkit:

5. Find the values of points C and D on the number line. All marks on the line are equally
spaced. Explain how you found your answers.

MathLinks: Grade 6 (Student Packet 1) 16



ultiplication and Division: Standard Algorithms

MULTIPLICATION AND DIVISION: STANDARD ALGORITHMS

Goals

e Multiply multi-digit numbers using the
standard algorithm.

e Divide multi-digit numbers using the
standard algorithm.

2. Divide using the algorithm from the previous lesson.

3. Write the following as an expression. 4. Write the following as an equation.
378 422
422 - 79
+79 343

MathLinks: Grade 6 (Student Packet 1)
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ultiplication and Division: Standard Algorithms

THREE METHODS

2. Compute 59 x 37

a. Area model

b. Expanded procedure

partial 59
products x 37
<+— (3 x 4) <«
<+— (3 x 60) -«
<“— (20 x 4) -«
<+— (20 x 60) «—
c. Standard algorithm c. Standard Algorithm
64 59
% 23 x 37

3 x 4 (“carry” a ten) and -
3 x 6 tens (+ the carried ten)
4_

0 «— 2tens x 4 and 2 tens x 6 tens

MathLinks: Grade 6 (Student Packet 1) 18



ultiplication and Division: Standard Algorithms

ON PRACTICE

2. 3127

3. 32314 4. 250+ 108

MathLinks: Grade 6 (Student Packet 1) 19



R2

remainder

ultiplication and Division: Standard Algorithms

DARD ALGORITHM

dividend = (divisor)(quotient) + remainder

38 = (12)(3) + 2

ocess for dividing. It involves a cyclical
[....until the remainder is less than the divisor.

Look at the greatest place(s) in the divisor.
Choose digits so that the quotient of these
digits and the divisor is between 1 and 9.

How many 14s in 967 Write this

number above the 96.

Find the product of 6 and 14. Write this
below the 96.

Subtract Find the difference between 96 and 84.
-8 4 Write this below the 84.
6
1 459 6 3
Bring down Bring down the next digit.
-84
1 21[]
6 [ ] Divide
14)9 6 3 .
84l Multiply Repeat the divide, multiply, subtract, bring
— down (if necessary) process until the
123 Subtract remainder is less than the divisor.
Bring down

(remainder)

Write the result showing the quotient and

remainder:

14)9 6 3

Write the result as an equation:

963 =(14) )+

MathLinks: Grade 6 (Student Packet 1)
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ultiplication and Division: Standard Algorithms

D DIVISION ALGORITHM

1 18&1,324

5. The Community Service Club is making
blankets for a charity. Each blanket
requires 7 feet of fabric. They have 450
feet of fabric.

a. How many buses are needed? a. How many blankets can they make?
b. If buses are filled one by one, how b. How many feet of fabric are left over?
many students are in the bus that is
not full?

MathLinks: Grade 6 (Student Packet 1) 21



ultiplication and Division: Standard Algorithms

ON FLUENCY CHALLENGES

akes practice. Try to complete these
per or blank pages at the end of the packet.

ur number by 2. Multiply the result by 3.
. Multiply that result by 6. Multiply that result by
9. (You should have a big number now!)

lying, my big number is

ide that result by 3. Divide that result by 4.
. Divide that result by 7. Divide that result by 8.

18. Divide that result by 24. Divide that result

After dividing | got

4. Did you get the same results for Challenge A and Challenge B? Explain why you think this
happened.

Repeat this problem. Start with another small whole number. Predict the answers to
Challenges A and B before computing.

MathLinks: Grade 6 (Student Packet 1) 22



SKILL BUILDERS, VOCABULARY, AND REVIEW
ILDER 1

es that include the digit 7.

1.4 Skill Builders, Vocabulary, and Review

s of Arithmetic

Associative property of addition:
For all numbers a, b, and c,
(@a+b)+c=a+(b+c).

of addition illustrated.

3. 45+ 360 =

360 + 45 =
Property:
4. 857 +603 5. 9500 - 289 6. 40,190 - 3,982
7. Compute. Then rewrite the original 8. Compute. Then rewrite the original
subtraction problem as a subtraction addition problem, including the sum you
expression. find, as an addition equation.
4,183 1,422
—2,851 806
+539

9. Create a word problem that can be answered with the calculation in problem 7.

MathLinks: Grade 6 (Student Packet 1)
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1.4 Skill Builders, Vocabulary, and Review

ILDER 2
2. a. 15 x4
b. 40 x 15
c. 40 x 150
d. 150 x 4,000
tion fact.
4. 12 x 6
Method 1: Method 2:

er using another method.

Check:

The product should contain a 6 as one of its digits. Name the place value of the 6 in the

product.

6. 302 x 23

Check:

The product should contain a 4 as one of its digits. Name the place value of the 4 in the

product.

MathLinks: Grade 6 (Student Packet 1)
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1.4 Skill Builders, Vocabulary, and Review

ILDER 3

s of Arithmetic

n other words, changing the order of the

c=a-* (b c). Inother words, changing
product.

=ab+ac and(b+c)a=ba+ca.

h equation.

4. Tania and Maria were doing their math homework together. Tania had a hard time
remembering the multiplication fact 9 « 4, but remembered that 4 « 9 = 36. Maria said to
her, “you really only have to remember half of the multiplication facts.” What do you think
Maria was trying to tell Tania?

Multiply using an area model. Check your answer using another method.
5. 27+ 123 6. 20118

Check: Check:

MathLinks: Grade 6 (Student Packet 1) 25



1.4 Skill Builders, Vocabulary, and Review

ILDER 4

heck your answer using multiplication.
2.

1,650 + 25

Solution:

Check:

Toolkit: Toolkit:

3. Find the value of points E and F on the number line. All marks are equally spaced.

MathLinks: Grade 6 (Student Packet 1) 26



1.4 Skill Builders, Vocabulary, and Review

ILDER 5

heck your answer using multiplication.
3. 1,495 divided by 23

Solution:

Check: Check:

Toolkit: Toolkit:

3. Name the place value of the 3 in the number 3,479,601.
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1.4 Skill Builders, Vocabulary, and Review

ILDER 6

mainders using the context of the problem. Use

2. A softball team has $700 to purchase
uniforms. If each uniform costs $38, how
many uniforms can the team purchase?

3. Lauren’s work for a multiplication problem is shown to the right.
Explain how she arrived at the numbers 240, 160, and 1200.
34

32

240
160

+ 1,200
1,432
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1.4 Skill Builders, Vocabulary, and Review

ILDER 7

5cm Area = 40 square cm

P=

find the length of the missing side for each

Find the area, A, of the rectangles below.

5. Each small square is unit by unit. 6.

5 meters

6 meters

MathLinks: Grade 6 (Student Packet 1) 29



1.4 Skill Builders, Vocabulary, and Review

ILDER 8

tis 12 feet wide and 20 feet long.

build his pigpen?

ular pigpen he could make (different than in
fence.

or part (b):

een 4 players. Circle ALL of the expressions
elow that express this situation correctly. I'hen perform the calculation. Write a complete

sentence to express the result.

4

52 +4 — 4)52
52 r
52

4 +52 — 52)4
; J
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1.4 Skill Builders, Vocabulary, and Review

ILDER 9

Show work for problems 1 and 2:

answer
not, go

a. perimeter b. area

5. Afootball field is 160 feet wide and 360 feet long including the end zones.

a. Without calculating the exact area of the football field, estimate which field you think
covers more area (football or soccer). Clearly show the rounded numbers you use to
arrive at your estimate.

b. Calculate the actual area of the football field. Compare the actual area and your
estimated area.

80
6. Write the following division statement as an equation. 8)640
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1.4 Skill Builders, Vocabulary, and Review

CABULARY

A number being multiplied.

The result of addition.

The number to be divided.

The result of a division problem.

The number in which a dividend is divided.

6. product f.  The result of multiplying two or more
numbers.

7. quotient g. A step-by-step procedure for performing
a calculation.

8. remainder h. A whole number smaller than the divisor

that is left over at the conclusion of the long
division algorithm.

9. sum i.  The result of subtraction.
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1.4 Skill Builders, Vocabulary, and Review

RESPONSE

rate the commutative property of an

B. 3:2=2+3
D. (3+2)+4=(2+3) +4

F. 3-2=2-3

C. 362 D. 252

product equal to 312.

C. 26+12 D. 30-12

nts are served at a party, how many pizzas

are needed?

A5 B. 6 C. 5R2 D. 56

5. Compute 115684 .

A. 62R2 B. 63 R2 C. 64 D. 622

6. Choose ALL of the statements that illustrate the distributive property.

AL 7+5=5+7 B. 3(2+8)=3(2)+ 3(8)
C. 7+(2+4)=(7+2)+4 D. (2+8)3=2(3)+38(3)
E. 3(2+8)=3(2)+8 F. None of the above
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1.4 Skill Builders, Vocabulary, and Review

E CHECK

nd write your answers on this page.

work.

the equation 4(3 + 2) = 4(3) + 4(2).

e equal, state the property of arithmetic

ion algorithm.

nts to buy CDs that cost $11 each.

How many CDs can she buy?

How much would she need to save to by one more CD?

6. A rectangle has an area of 840 square feet. Find the length of the rectangle, if the width is 8
feet.

1.3 Multiplication and Division: Standard Algorithms
Compute using the standard algorithms.

7. 46 « 37

8. 9%
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1.4 Skill Builders, Vocabulary, and Review

CONNECTION

ng mathematician.

Igorithm and an area model.

hen dividing 874 by 17.

ive property of addition.

atics course that is fully aligned with the
for Grade 6. The primary topics in this
roportional reasoning. Students will also
study expressions and equations, geometry, and probability and statistics.

We encourage you to join your student’s teacher and school as a partner in your young
mathematician’s progress. A major portion of the work in this course will be the completion
of sixteen packets (such as this one) throughout the year. Each packet will take about two
weeks to complete. Some of this work will be done in class, and some will be assigned for
homework. You can take an active role by reviewing the packet and asking your student to
explain some problems to you. This will allow your student to practice communicating about
mathematics, and give you an opportunity to find out what is being taught in the classroom.
Your signature will indicate to the teacher that you have reviewed the work together.

If you see that your student does not fully understand a concept, please encourage your
student to use the Resource Guide that accompanies the program as a reference and to ask
the teacher for additional help.

Thank you in advance for your support. We hope you enjoy watching your student grow
mathematically this year.

Sincerely,

The Writing Team at the Center for Mathematics and Teaching

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

STANDARDS FOR MATHEMATICAL CONTENT

5 by a one-digit whole number, and multiply two-digit
value and the properties of operations. lllustrate and
5, rectangular arrays, and/or area models.

ers with up to four-digit dividends and one-digit divisors,
properties of operations, and/or the relationship
te and explain the calculations by using equations,

the product when multiplying a number by powers of
pf the decimal point when a deC|maI is multiplied or

using the standard algorithm.

bers with up to four-digit dividends and two-digit
alue, the properties of operations, and/or the

ision. lllustrate and explain the calculation by using
models.

e standard algorithm.

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.
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