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2.1 Factors and Multiples

FACTORS AND MULTIPLES

Goals

¢ Understand what it means to find factors
and multiples of numbers.

¢ Review the definitions of prime and
composite numbers.

mup

mbers. The natural numbers are the numbers

0 as counting numbers.

2 5, , , , , : , , :

3 7, : : : : : : : :

4 8, : : : , : , , :

5. 9, , , , : : ; : ,

6. Describe in your own words what it means for a number to be a multiple of another
number.

7. Do some numbers have more multiples than other numbers? Explain.
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2.1 Factors and Multiples

CTANGLES

ents one square unit
a grid, both have an

ectangles” and label

tangles whose areas

ith an area of 12 square units.

3. What are all the possible dimensions of grid rectangles with area of 12 square units (written
as pairs like 2 x 3 above)?

4. Draw all grid rectangles with area equal to 7 square units, 9 square units, and 1 square
unit. Then complete the table. Use additional grid paper if necessary.

area of rectangle Dimensions of the rectangles

a. 7 square units

b. 9 square units

c. 1 square unit
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2.1 Factors and Multiples

GLES (Continued)

r a number to be a factor of another number.

(for example, the factors of 6 in pairs are

7 —

1 -

ions of the grid rectangles on the previous
scribe their areas?

rawn with 12 square units?
units? with 1 square unit?
rid rectangles can be drawn with 10 square

your answer.

10. Without drawing, how many grid rectangles can be drawn with 18 square units? Justify by

listing their dimensions in pairs.

11. Why do you think 9 is called a square number, while 7 and 12 are not?

12. Is 1 a square number? Explain.

13. List at least four more square numbers. Explain how you know they are square numbers.
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2.1 Factors and Multiples

GLES (Continued)

xactly two unique factors, namely 1 and itself.

an two factors.

osite, or neither, and explain how you know.

7 —

20.

n 1 must be composite.

18. Explain why 2 can be the only even prime number.

The fundamental theorem of arithmetic states that every natural number greater than 1 is
either prime or the product of prime factors.

Example: 24 is not prime, and can be written as the product of primes:
24 = 224+2+3

19. Write 28 as a product of prime factors.
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2.1 Factors and Multiples

ON: FACTOR TREES

riting numbers as a product of prime factors
umber).

(except 1 and itself).

er words, if it is prime), circle it.

d. The product of the circled prime numbers is

ferent ways with the given head starts.
/3 6
4

36 =

Find the prime factorization of each using a factor tree. Only one way is required.

2. 20 3. 42 4. 66
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2.1 Factors and Multiples

CHART

of your teacher.

FACTORS OF

= IN|lw|d|lO|O|N|®|©

o X | X | X

7(8(9(10|11(12|13]|14(15(16|17(18(19|20|21(22|23|24(25|26|27|28(29|30|31(32|33|34 (35(36|37|38(39|40|41(42|43|44 |45|46|47 |48

NUMBERS
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2.1 Factors and Multiples

RNS OF FACTORS

he chart on page 6.

Characteristics
(use vocabulary such as prime, composite,
and square in your descriptions)

four factors

five factors

more than five factors

3. Antonio says that a number with exactly four factors cannot be a square number. |s he
correct? Explain.
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2.1 Factors and Multiples

ATION CHART

7 8 9 11

20

70

80 96

36 45 108

10 70
11 66 88 99
12 24 84

2. Use 7+ 12 as an example to explain how to use the multiplication chart to find products.

3. Use 24 + 6 as an example to explain how to use the multiplication chart to find quotients.
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2.1 Factors and Multiples

CHART (Continued)

list multiples of a number.

find squares of a number and describe where

tify equivalent fractions. Look at rows 1 and 2

ctions that are equivalent to %?

that are equivalent to

N =

8. Userows 2 and 5 to find and list at least five fractions that are equivalent to %

9. A multiplication chart can be used to find common multiples of two numbers. List four
multiples that 6 and 9 have in common.

10. Ari says that he can tell that 108 is a multiple of 6 by using the chart. Is Ari correct?
Explain.
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2.2 GCF and LCM

Goals

¢ Find the greatest common factor of two
natural numbers.

e Find the least common multiple of two
natural numbers.

e Use the greatest common factor and
least common multiple to solve
problems.

up

2. Write all factors of 30 in pairs.

3. Explain why 13 is a prime number.

4. Explain why 84 is a composite number.

5. Miguel began finding the prime

factorization of 80 in the following way.

Explain his mistake.

A

40 40

6. Find the prime factorization of 80.

MathLinks: Grade 6 (Student Packet 2)
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2.2 GCF and LCM

MON FACTOR

the number itself.
r equal to, greater than, greater than or equal to

st common factor” (GCF) by using words and

t 12 and 18 have in common.
ctor that 12 and 18 have in common is

you wrote for problem 5 is the greatest

Use the process described above to find the GCF of each pair of numbers.

7. 10 and 15 8. 3and8

9. 14 and 42 10. 36 and 48

MathLinks: Grade 6 (Student Packet 2) 11




2.2 GCF and LCM

ON MULTIPLE

the number itself.
or equal to, greater than, greater than or equal to

common multiple” (LCM) by using words and

ommon.
le that 4 and 6 have in common is

you wrote for problem 5 is the least common

List several multiples of each number to find the LCM of each pair of numbers.

7. 6 and 12 8. 3and7

9. 8and10 10. 5and6
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ROBLEMS

sing multiple representations.

he wants to make identical snack packs using
acks can she make?

David exercises at the gym every 10 days.
many days from today will be the next day

3. For which problem is the GCF the solution? Explain why.

4. For which problem is the LCM the solution? Explain why.

MathLinks: Grade 6 (Student Packet 2)
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2.2 GCF and LCM

SHORTCUTS

8. She likes to find GCF’s and LCM’s using the

ch number as a product of primes.

A

18 =
12 18
n_
3. The product of the prime factors in the overlap is . This is the of 12 and 18.
GCF or LCM
4. The product of the factors in the diagram is . This is the of 12 and 18.
GCF or LCM

5. Use factor trees and sorting circles to find the GCF and LCM for 8 and 12.
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2.2 GCF and LCM

TCUTS (Continued)

He likes to find GCF’s and LCM’s using an

ith the 5 | 16 12

8 6
or greater than 1.

or in the first line.

dividends.

ve no factors in common greater than 1.

side is . This is the of 16
GCF or LCM

ether with the quotients along the bottom

F or LCM

Use this process to find the GCF and LCM of the following.

9. 8 and 10 10. 32 and 40

GCF: LCM: GCF: LCM:
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2.2 GCF and LCM

AND LCM

. Use any method.

3. 7,9

LCM: GCF: LCM:

be used to solve it. Then solve each problem.

45 inches wide. The other is 60 inches wide.
e as wide as possible with no fabric left over.

5. Stacey has 8-inch pieces of toy train track and Paul has 18-inch pieces of train track. They
want to build the shortest possible tracks that are the same length. How long would the
track be? How many pieces does Stacey need and how many does Paul need?

6. Mrs. Stern has 120 markers and 30 pieces of paper to give to her students. What is the
largest number of students she can have in her class so that each student gets equal
numbers of markers and equal number of pieces of paper?

MathLinks: Grade 6 (Student Packet 2) 16



2.2 GCF and LCM

TICE

er to be a factor of another number.

For problems 11 and 12, identify if GCF or LCM could be used to solve it. Then solve each
problem.

11. In one hour, WLCM radio gave away one $50 bill to every 50™ caller and two free movie
tickets to every 20" caller. How many callers got through before one of them received
both a $50 bill and two free movie tickets?

If 224 people called WLCM radio station in one hour, how much money did they give
away? How many movie tickets did they give away?

12. Zack is making a game board that is 16 inches by 24 inches. He wants to use square tiles.
What is the largest tile he can use? How many tiles does he need?

MathLinks: Grade 6 (Student Packet 2) 17



2.3 Numerical Expressions

NUMERICAL EXPRESSIONS

Goals

¢ Apply the concept of greatest common
factor to factor sums.

e Define exponential notation.

e Explore the meaning of a square
number.

e Use order of operations conventions to
simplify expressions.

up

s of natural numbers. Use any method.

8. 2and 3

9. 40 and 50 10. 6 and 11

11. When the GCF of a pair of numbers is 1, we refer to them as relatively prime. Relatively
prime numbers need not be prime. What are the relatively prime pairs of numbers above?

12. Make a conjecture about the LCM of relatively prime pairs of numbers.

MathLinks: Grade 6 (Student Packet 2) 18




IBUTIVE PROPERTY

2.3 Numerical Expressions

b + ac and (b + c)a = ba + ca for any three
operations (multiplication and addition). It is
tributes” the factor outside the parentheses

5)8 = 4(8) + 5(8);  6(4—1)=6(4)—6(1)

ssions like in the examples above.

3. (6+1)9

ms of numbers as products. For example,
that 3 is the GCF of 6 and 21.

= 8.+ )

sum “factor out” GCF from each term product

Verify that each of these expressions above is equivalent.

5. Recall a shortcut from the previous lesson for finding GCF
(started at the right) 2|16 20

a. Finish the process. 8 10
b. What is the GCF of 16 and 207?

c. Use the GCF to rewrite 16 + 20 as a product, as in problem 4 above.

MathLinks: Grade 6 (Student Packet 2)
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2.3 Numerical Expressions

E PROPERTY (Continued)

y illustrate the distributive property.
b. 9+24 = 3(3+24)

d. 40-16 = 8(5-2)
roperty to express the sum of two numbers as

ole numbers with no common factors.

roduct. Then verify that the given expression
call this process “factoring.”

Check: 18 +24 =42
and
6(3+4)=6(7)=42

8. 15+25 =
Check:
9. 15-3 = 10. 24-8 =
Check: Check:

Factor these sums.

11. 10+20+30 =

Check:

12. 2+4+6+8 =

Check:

MathLinks: Grade 6 (Student Packet 2)
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mistaken thinking.

2.3 Numerical Expressions

AND AREA

power n”)is used to express n factors
| number n is the exponent.

eis 2 and the exponentis 3.

t. Then compute.

above, Horton wrote 23 = 6. Explain Horton’s

Compute.

6. 32 7. 2° 8 43

9 62 10. 32 + 34 11. 23« 32
12. 25+ 2° 13.  2(2% 14. 33" + 3?)

MathLinks: Grade 6 (Student Packet 2)
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17. Here is another square and rectangle.
a.

b.

2.3 Numerical Expressions

AREA (Continued)

a rectangle, you multiply length times width.

are 1 square unit of area.

and

angle?

tangle with sides of the same length.

Ow many rows or 4 are there

How many columns of 4 are there?

What is 4 x 47
How many square units are in this square?

Rewrite the expression 4 X 4 using a base number and an exponent.

What is the area of the square?

What is the area of rectangle?

What is the total area of both combined?

Write at least two different expressions that represent how you could find this total
area. Try to write at least one expression that includes an exponent.

MathLinks: Grade 6 (Student Packet 2) 22



PERATIONS

n.

perations

re grouped.

exponents.

division from left to right.
raction from left to right.

2.3 Numerical Expressions

Iculations is determined by agreed-upon rules.

st the operations in order from first to last

Grouping (add 1 + 5 in parenthesis)
Exponent (compute 6 to the 2" power)

. Multiplication and division from left to right
(divide 72 + 36)

. Multiplication and division from left to right
(multiply 4 « 3)

Addition and subtraction from left to right

3. 24+6+2+3

4. 24+(B+2)+3

MathLinks: Grade 6 (Student Packet 2)
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2.3 Numerical Expressions

TIONS (Continued)

ist the operations in order from first to last

Simplify each expression.

8. 62-12+6+2 2 _ 19 . 2 _
o 8 -12:6 0 & 12
2 6 = 2
11. (36-8)+14+6+2 12, (10+2)+4 13. 10+2+4

MathLinks: Grade 6 (Student Packet 2)
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2.3 Numerical Expressions

IONS CHALLENGES

t each becomes a true statement. Use as
our work clear. Write “none needed” if the

1b. 2 +4--6+3 = 12

2b. 1 +32+2+5

70

s for the problem below are necessary to

t? Explain.

Use 8, 6, and 2 exactly once each, in any order, to create an expression with each indicated
value. You may use any operation symbols and grouping symbols you like.

4.
16 =

5.

12

6.

20 =

11

44 =

MathLinks: Grade 6 (Student Packet 2)
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2.4 Skill Builders, Vocabulary, and Review

SKILL BUILDERS, VOCABULARY, AND REVIEW
ILDER 1

laces that include the digit 7.

es that include the digit 5.

property that each illustrates .

4. 5(17 +23) = 5(17) + 5(23)

Property:

Explain which expression above was easier
for you to compute.

5. Compute. Then rewrite the original 6. Compute. Then rewrite the original
subtraction problem as a subtraction addition problem, including the sum you
expression. find, as an addition equation.

5,613 8,437
-921 604
+219

7. Create a word problem that could answered with the calculation in problem 6.
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2.4 Skill Builders, Vocabulary, and Review

ILDER 2

2.
a. 12 x 4
b. 40 x 12
C. 40 x 120

d. 120 x 4,000

tion fact.

4, 12 x 8
Method 1: Method 2:

5. For the number 392.83, name the two places that include the digit 3.

6. Multiply 510 by 19 using an area model. Check your answer using another method.

Solution: Check:

7. 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.

40 A 202 B

MathLinks: Grade 6 (Student Packet 2) 27



2.4 Skill Builders, Vocabulary, and Review

ILDER 3

your answer using an area model for

= [ ) +

Divisor + Quotient + Remainder)

. 3. Divide 384 by 58 using the standard
algorithm. algorithm.

4. There are 384 sixth grade students going on a field trip. A bus can hold 58 people.
a. How many buses are needed to hold all of the students?

b. Will your answer to this question change if we now know that 10 adults have to fit on the
buses as well? Explain.

MathLinks: Grade 6 (Student Packet 2) 28



2.4 Skill Builders, Vocabulary, and Review

ILDER 4

2 9 18 25 33

an 40 and less than 60.

er than 20 and less than 40.

t is neither prime nor composite.

g a factor tree. Only one way is required.

7. 96

8. Ramon incorrectly thinks that the prime factors for 30 are 3 and 10. Write an explanation to
Ramon that explains his error.

MathLinks: Grade 6 (Student Packet 2) 29



2.4 Skill Builders, Vocabulary, and Review

ILDER 5

ommon.
ve in common?

you wrote for problem 4 is the greatest

F of each pair of numbers.
7. 100 and 150

8. 34 and 68 9. 16 and 40

10. Explain why 75 and 14 do not have a common factor greater than 1.

11. Besides 75 and 14, find another pair of numbers that do not share a common factor
greater than 1. Explain your reasoning.
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2.4 Skill Builders, Vocabulary, and Review

ILDER 6

common.
in common?

you wrote for problem 4 is the least common

LCM of each pair of numbers.

7. 4 and 10

8. 12 and 18 9. 10 and 6

10. Sadie is trying to find the LCM for 9 and 6. She thinks the LCM is 36 because both 9 and
6 divide evenly into 36.

a. Critique Sadie's reasoning.

b. What might help Sadie to avoid making this mistake in the future?
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2.4 Skill Builders, Vocabulary, and Review

ILDER 7
. Use any method.
3. 7,9
LCM: GCF: LCM:

be used to solve it. Then solve each problem.

giving out $10 gift cards to every 40th
er. How many customers checked out before
oupon?

5. Janet wants to use square tiles to cover the floor of her new shower. The shower is 45
inches by 55 inches. What's the largest size of square tiles that Janet could use if she
wanted to use whole tiles only?

6. Mr. Rogers has 75 erasers and 50 pencils to give to his students.

a. What's the largest number of students that he can have in his class so that each student
gets the same number of erasers and pencils assuming he gives away all his pencils
and erasers?

b. If he had 15 students in his class, could he divide them evenly among his students
assuming he gives away all his pencils and erasers? Explain.
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ivalent.

ILDER 8

sum as a product. Then verify that the given

2.4 Skill Builders, Vocabulary, and Review

Check: 18 +24 = 42
and
6(3+4)=6(7) =42
Check:
Check:
Check:
4. 4 +12 Check:
Compute.
5. 52 6. 28 7. 33
8 92 9. 22 + 34 10. 23 « 42
11. 24+ 2% 12.  3(2%) 13, 2(23 + 22)

MathLinks: Grade 6 (Student Packet 2)
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2.4 Skill Builders, Vocabulary, and Review

CABULARY
1
2 €] 4
5 6
=
<]
o
10
11
12 13
Across Down
2 8, 24, and 14 are examples of 1 6 is the of 12 and 18
numbers (abbreviation)
5  Agreed-upon conventions, such as 3 24isa of 8
order of operations
7 A number greater than 1 that is not 4 1,4, 9, 16, and 25 are the first 5
composite numbers
9 (counting) numbers 6 The “3” in the expression 53
10 Diagram (sorting circles) 8 8isa of 24
11 A branching diagram used to find 13 24 isthe of 8 and 12

factors of numbers

12 A shape whose area is length x width

MathLinks: Grade 6 (Student Packet 2)
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2.4 Skill Builders, Vocabulary, and Review

RESPONSE

C. 1

F. &7

e factorization of 24.

C. 2+2+2-3 D. 233

t the numbers 12 and 8.
B. Both numbers are prime numbers.
D. The LCM of the numbers is 4.

F. The LCM of the numbers is 24.

about the number 3 and 7. Choose all that

A. Both numbers are composite numbers B. Both numbers are prime numbers.
C. The LCM of both numbers is 21. D. The LCM of both numbers is 42.

E. The GCF of both numbers is 21. F. They do not share a common factor.

5. Circle all of the equations below that correctly represent using the distributive property to
rewrite a sum as a product.

A 12+18=6(2+ 3) B. 10+15=25

C. 14+12=2+13 D. 6+8=2(2+5)

6. Choose all of the expressions that have a value of 16.
A 2+22 B. 2+1)3-10+1

C. 4+2+2 D. 8+6+(2+1)
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2.4 Skill Builders, Vocabulary, and Review

E CHECK

nd write your answers on this page.

d less than 70.

er than 20 and less than 30.

bers.

14, 35

GCF: LCM: GCF: LCF:

2.3 Numerical Expressions

5. Evaluate the expression below and then list the operations in order from first to last.

4+(5-2P+5

6. Write the sum as a product. Then verify that the given expression and the resulting
expression are equivalent.

12+ 14 Check:
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2.4 Skill Builders, Vocabulary, and Review

CONNECTION

ing numbers. Write the prime factorizations as

C. 42 d. 64

nce between the LCM of two numbers and the
tion with numerical examples.

3. Explain why the following expressions are not equivalent, even though they look very
similar.

a. 10+3+22.3 b. 10+ (3+2)32+3

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

STANDARDS FOR MATHEMATICAL CONTENT

ole numbers less than or equal to 100 and the least
5s than or equal to 12. Use the distributive property to
D0 with a common factor as a multiple of a sum of two
r example, express 36 + 8 as 4(9 + 2).

involving whole-number exponents.

hich letters stand for numbers: Identify parts of an

, term, product, factor, quotient, coefficient); view one
entity. For example, describe the expression 2(8 + 7)
both a single entity and a sum of two terms.

STANDARDS FOR MATHEMATICAL PRACTICE

g them.

soning of others.

ook for and express regularity in repeated reasoning
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