roric  1OPIC OPENER

7 FACTORS AND MULTIPLES

TOPIC ESSENTIAL QUESTIONS
Factors and Multiples

How can you use arrays or multiplication to find the factors of a Essential Questions: How can you use arrays or
be 2 .d . . d . be 2 multiplication fo find the factors of a number? How can you
num r: HOW can YOU I enhfy pl'lme an CompOSIfe num rs?s identify prime and composite numbers? How can you find
', - ?
How can you find multiples of a number? ool il
Revisit the Topic Essential Questions throughout the topic, and see & Animals have
‘ > 3 ’ ) traits that allow them
a note about answering the questions in the Teacher’s Edition for & i

the Topic Assessment. babitats.
O A penguin's dark
feathers absorb heat from 3 7
P, liv
the sun to keep them warm ' . mm:ng‘::;. ;)'::“’

MATH AND SCIENCE PROJECT G0 s Syl ecen on EariH

Science Theme The science theme for this project is Plant - € o E ::"J,:ﬁ?’;;o:
and Animal Structures. This theme will be revisited in the Math ‘ A4 and mulfiples.
and Science Activities in Lessons 7-1 and 7-3 and in some

Legal Notice | Privacy Policy | Permissions | Support | Feedback

..................... Pl A
Marth and Science Project: Analyzing the Animal Kingdom
Project-Based Learning Have students work on the Math Do Research As a defense Journal: Write a Report Include what you found.
and Science Project over the course of several days. against the cold, emperar ALSC I WOUT reorT:
ims hoddle © Tk
B oo e - Suppose 54 penguins form a huddle to keep warm.
inlarge grouss. Use the = :
Use a arid to draw all the possible arrays for 4.
ExTENsIoH Intermet or ather sources
to research how this helps - If a huddle of 72 penguins breaks apart, how many
Hawve students gather information about how some penguins thermn protect each orher and different weays can the penguins form egual growps?
their chicks. Is 72 primne or composite? Write the factor pairs

trade responsibilities when working together to keep their eggs i i i i L
ecjual groups

from free=zing.

Sample Student Work for Math and Science Project

I gl"CJU.F-' O{ o i 2 Qrou_ps of 1 Home-School Connection .
=2 9 ro LLP s ot 26 36 gror_l_,F!S ofF =2 ::n;nrs and Multiples - ﬁ_lingc:tilso??fsl:‘;n:g S:ve
3 growps of 24 24 groupe of 3 e fomilies on overview of
4 groups of 18 18 greoups of &

6 groups of |2 12 greowps of &

2 g roups st 9 g grou_ps o8 5
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Name .
st abie sy MyWord Cards % 5720 2 i B ™
eview ou Know

@ vocabulary | factor multlple:

Choose the best term from the box. igen produc

e ft inthe blaak. « divisor + quotient 7xX3=2 0,4,812, andllé are some of
Writeit on the blank L Y4 ' the multiples of 4.
1, The__quotient _is the answer to a division problem. factors

2, The number being divided is the dividend

3, The_ diviSOr  isthe number that tellsinto how many groups
something is being divided.

The factor pairs for 12 are;

1and 12 All even numbers end in

Multiplication 2and6 0,2,4,6,0r8.
Find each product. 3and4

4, 8%4 32 517 x 6102 6. 304 X 92,736

7.555%x 52775 8. 22%26 572 9,33 11 363 Eﬂm;numbe, | e naaia nimbes
10,56%703920 11.36%x91 3,276 12,27 x 48 1,296 3 1
13,56 x 13 728 14, 12 X 19 228 15. 36 X 16 576 factors: 1. 13 factors:1,2,7. 14
Division
Find each quotient.

16.27+39 17.56+-87 18.36+-49

19.72+98 20.39+3 13 21.64-4 16
22, 105+5 21 23, 824+ 4 206 24. 9423 314




25,9156+3 3,052 26, 2156+ 4539 27, 4136 8517

Problem Solving

28, @ MP.4 Model with Math Cecilia bought 2 sandwiches last week and 4 sandwiches
this week. She spent a total of $42. If each sandwich costs the same amount, how
much did Cecilia spend on each sandwich? Write and solve equations.

$7; Sample answer: 2 + U=k t=6;42 + 6 =mm= §7

366 Topic 7 | Review What You Know

EPearion Education, Inc. 4

ltem Analysis for Diagnosis and Infervention

>

ltem © Standard MDI$

1-3 ANBIB.6 G33
4-15 4 NBIB.S G4/, G68
16-27 4 NBIB.6 G353, G4, G36

28 40AA3 G37

My word cards Complete each defiin, Exend brning by wriing

JOur d! Whang

The praduct of a given number and
any other whole number s called a

multiple

la QEHEFU”ZE means to

make a general statement

» composite number

is & whale number greater than 1 with

mare than twa factars

The numbers that are multiplied
together to give a product are called

factors

Factorpairs ;.

two numbers that when multiplied
together give 3 certain product

»_prime number

a whole number greater than 1 that has
exactly two factors, itselfand 1.




e €8 BEFORE

1. Pose the Solve-and-Share Problem
You may wish fo provide centimeter grid paper (Teaching Tool 9)
and 2-color square counters (or Teaching Tool 16).

MP.5 Use Appropriate Tools Strategically Look for
sfudents who find all the possible arrays for 24 carpet squares,
show the arrays on the grid, and list all the factors of 24.

L&sson 7-1
Understand

Name

-Sm@mre
Fourth-graders at Ames School have

Factors
24 carpet squares. What are all the different ways they i 1‘— 1
can organize the carpet squares Into a rectangular ! I
array? Solve this problem any way you choose. lan...

find the factors of a whole number.

———r

You can select ond use @ Contert Standard 404 84

nPF.OPrm’e 'OOIB, Nd o g,u ‘ ::;l:x;n;u.bl Practices M), MP3,

pq«orﬂu,fofindd’bc e
possible arroys

2, Build Understanding
How many carpet squares will be used fo create each rectangular
array? [24] How can you use the grid fo help find all the possible
arrays? [Begin by drawing one row of 24 squares, then fry
2 rows, 3 rows, and so on until you find all the possible arrays.]

£ DURING
3. Ask Guiding Questions As Needed

Is it possible fo arrange the squares into 4 equal rows? [Yes]
5 equal rows? [No] After you find the array with 3 rows and
8 squares in each row, what ofher array do you immediafely know
you can make? [An array with 8 rows and 3 squares in each row]

1 € AFTER

See margin for sample student work,




4, Share and Discuss Solutions
o Start with students’ solutions. If needed, project and discuss
o, Jack's correct work.

5. Transition to the Visual Learning Bridge
You can use arrays fo find the factors of a number. The
dimensions of each array are factors of the number.

6. Extension for Early Finishers
Use grid paper and counters to find all the possible arrays for
20 carpet squares. [1 x 20=20,2 x 10=20, 4 x § =20,
5%x4=20,10%2=20,20 x 1=20]

Analyze Student Work
Jack's Work
RENRNIE RGNS [T1T11 11
| | |
| 'S8
? !
£ [
| |
HHHH
',
P - |
1 - 24 ) |
n 4 | 2 |
ATlLT A 2‘} !
1BXY=N L FAIEN
€= Exly=
W & | | | 1Ll 11

Jack uses the grid and looks for patterns to find all the possible
arrays for 24.

Look Back! @ mMPp.7 Look for Relationships What patterns do you see
in the arrays?

Sample answer: The arrays can be written in reverse order. One
possible array is 1 row of 24 carpet squares. Another possible
array is 24 rows of 1 carpet square,

Digtal Resaurces ot PearsenRoaline com

lydia's Work

|
! !
| |
|

lydia finds half of the arrays. She does not recognize that 1 row
of 24 squares is a different array than 24 rows of 1 square, efc.



MP.1 Make Sense and
Persevere

Explain what “The chairs
must be arranged in a
rectangular array” means.
[There must be the same
number of chairs in each
row.] What is a factor?
[Numbers multiplied
together to get a product
are factors.] How is a
rectangular array of

12 chairs related o factors
of 122 [The number of
rows and the number of
chairs in each row are
factors of 12.]

MP.8 Generalize

Is it always possible to
make arrays with 1 row?
[Yes] Is it always possible
to make arrays with 1 item
in each row? [Yes]

MP.8 Generalize

Is it always possible to
make arrays with 2 rows?
[No] Is it always possible

—

2 The music director is trying to find the best way to
arrange the chalrs for a performance. The chairs
must be arranged in a rectangular array. Use grids
to show all the ways the chairs can be arranged.

Poirs of numbers
multiplied together fo find o
product are coled factors,

=

b 2 rows of 6 chairs
6 rows of 2 chairs

1 row of 12 chairs
12 rows of 1 chair

b 3 rows of 4 chairs
< rows of 3 chairs

There are 6 possible ways the
12 chairs can be arranged.

The factorsof 12 are 1, 2, 3,
4,6,and 12,

1 row of 1.

-
Convince Me! @ mp.3 Critique Reasoning Blake says, “Every number
<an be shown with at least two arrays.” Do you agree? Explain.

No; Sample answer: An array of 1 can only be shown one way:

aBpug Buiuibs] |pASIA

MP.2 Reason Quantitatively
It is possible to make
arrays with 1 row, 2 rows,
3 rows, and 4 rows for

12 chairs. Is it possible to
make an array with

5 rows of chairs2 Explain.
[No; 5 rows of 2 chairs
leaves 2 chairs outside of
the array and 5 rows of

3 is too many chairs.] How
many possible arrays are
there for 12 chairs? [6]
How many faclors does

12 have? [6] How do you
know when you have found
all the factors of a number?
[Start with an array with

1 row, then try fo make
arrays with 2 rows, 3 rows,
and so on until the factor
pairs start fo repeaty]



in each row? [Yes]

MP.8 Generalize

Is if always possible fo

make arrays with 2 rows? [~

[No] Is it always possible
lo make arrays with 2
items in each row? [No

Convince Me! @ mp3 Critique Reasoning Blake says, Every number
can be shown with at least two amays." Do you agree? Explain.

No; Sample answer: An array of | can only be shown one way:
Trowot 1.

\ F

30 Topie7 | Lesson -1 ——

Convince Me! MP.3 Critique Reasoning Studens evaluate o

stafement made about factors and begin fo explore properties of factors.

Coherence Students learn how to use arrays fo find all the factors of @
whole number less than 100. This connects to work in previous lessons
where students used arrays fo understand mulfiplication and division,
learned basic facts for these two operafions, and broke aparf numbers
info facfors o help multiply mentally

Chigt Revisit the Essential Question. Factors of a number can be
W shown by arranging counters info rows with fhe same number

o{ counters in each row. The number ﬂf rows und ihe nurnber ﬂf
counters in each row are factors of the tofal number of counters.

all the factors of a number?
[Start with an array with

I row, then fry fo make
arrays with 2 rows, 3 rows,
and 5o on untl the factor
pairs start fo repeat.]



Name

; = T | ‘ R M b
- g
Do You Understand? Do You Know How?
1. @ MP.2 Reasoning How are the For 34, se grics to finc althe
lengths of the sides of the arrays g slblé aitays for éach nambes
shown on the grids on the previous 2
page related to the factors of 12? 36 416
Sample answer: The lengths of the 1%6.2%3  1%x162%8
sides of each array are factors of 12. §utext SEhdny
For example, the 3 x 4 am ' 16 x 1
shows 3 and 4 are factors of 12,
2. What are the lengths of the sides of For 5-6, use grids to find the
the arrays that show how 5 chairs can factors o asch nlimber.
be arranged?
1ond 5 5. 45 6. 30
L3 1 2:3:5; 6,
L 15,45 10,15, 30

ll;depﬂﬂélt Practice

For 7-8, use the grids to find all the possible the arrays for each number.

\ Use the arrays to help write the factors,

— 13,9

For 9-14, use grids to find the factors for each numbeﬂ

Js.s 1,5

1.8 1,2,4,8
13.23 1,23

*Far another exompie, see Set A on page 401.

10.25 1,5,25
12.36 1,2,3,4,6,9,12,18,36
14.27 1,3,9,27

Topic7 | Lesson 7-1

‘Math Practices and Problem Solving

15. & MP.2 Reasoning Use the grid to find two numbers

n

that have 2 and 3 as factors,

Draw arroys

2 or 3 as factors.

d

with sid lengtha fhat have

16. The dwarf planet Pluto takes about
90,403 days to orbit the sun. Write this
number in expanded form and using
number names.

90,000 + 400 + 3; ninety
thousand, four hundred three

17. David makes 17 dollars in an hour and
works 25 hours each week. Linda makes
25 dollars in an hour and works 17 hours
each week. How much do David and Linda
make together each week? What property
of multiplication does this represent?
They make $850 each week;
Commutative Property of Multiplication

18. What do you notice about the number
of possible arrays and the number of
factors of 227
Sample answer: They are equivalent.
There are 4 possible arrays and
4 factors for 22.

@ Common Core Assessment

19. Higher Order Thinking Jane says Sisa

factor of every whole number that has a
5in the ones place. Fred says 5 is a factor
of every whole number that has a 0 in the
anes place. Wha is correct? Explain.
Both Jane and Fred are correct.
Sample answer: Numbers with
a factor of 5 have a O or a 5 in
the ones place.

20. Which of the following are factors of 18?7
Select all that apply.

2
4
6

oe0Oees

23

372 Topic7 | Lesson 7-1

21, Which of the following are factors of 31?
Select all that apply.

[
0O s
0O 7
®
0O e2

nhrmmgm\ et



Error Intervention: ltem 1
I students struggle fo see how the hwao e relcted,

then explain that the number of rows of squares in the array is
equal o te lengh of the rectangle and the number of squares i
each row s equal o the width. Thus, the dimensions of the reclangle
are faclors of he area of the rectangle.

tiem & Why does 16 have an odd number of arrays when mos!
numbers have an even number of arrays? |16 has an array with
4 rows and 4 squares in each row, This array cannot be tumed t
form  different array

A Refeaching Assign Retsaching Set A on p. 401,

ltem 15 MP.2 Reason Quantitatively What do the numbers in
ie problem mean? {2 and 3 must be factors of each number found
How can you represent his relofionship? [Show arroys that have an

appropriate number of rows and number of squares in each row,

ltem 17 What are fhe hidden quesions that must be answered fo
solve fhis problem? [How much does David make in o week? How
much does Linda make in a week?] How can you solve fhe hidgen
questions? [For each, muliply the hours they worked by the amount
ihey make each hour)

Item 21 Coherence Students can use what they have learned
about quofients with remainders fo solve, Doss 37+ 1 have o
remainderé [No So, | s a factor of 31, Does 31 + 3 have g
remainder? [Yes] So, 3 is not o faclor of 31. Loter in this fopie,
students willlearn that 31 s  prime number because its only factors
are | and iselt.



Infervention Achivity 0

Finding All The Factors of make any other arraysé Explain. [No;
a Number | already made an array with 5 rows,
Materials What are all the factors of 152
Centimeter grid paper (Teaching Tool 9), 13,5, ond 13]

2-<olor square counters (or Teaching * Have sfudents work in pairs to find all
Tool 14] the factors of 25 [1, 5, and 25] and of

* Display “15, 25, 30" on the board. 3011,2,3,5,6,10,15,and 30

* Count out 15 counters. Can you make
I row with the same number of counters

in each row? [Yes] What other array .IS counters cannot be arranged evenly
can you make that is similar fo this? into 2 rows.
[15 rows with 1 counter in each row] [ o p——— — —

Can you make 2 rows with the same
number of counters in each row? [Noj
3 rows? [Yes] What other array can

you make that is similar fo this? [3 rows
with 3 counters in each row] Can you

make 4 rows with the same number of  pm—
counters in each row? [No] Can you

Reteach ()

Name Undersundieg
7-1

@vocsbulary
1o Murisers mailliphed together Lo find a product ae colled faclars

1\;,6 =4 k‘t\f/}? =]
Fasctarn Factoen

The Iaclars are 4 o 6 . The lctars re 2 " 3 Jand ? .

The productis 24 The productis 42 .

Bk

. What are the factars of 8

\Jsie the arays to el vt the missing factors =T

sizilis

Trawol L]
Hrows a1 B ni=g e

7 reris of 4 2 ¥ d=3
4riwg of2 4 , 1=8
There are 4 porssibile wirgs Lo arrange &

List the factors af &

1.2 4 8

3. Draw all the possible arzys for 16.an the ond at the right. |

There are 5 pasalble armays for 16

Use the arrays Lo belp it the factor. i i ,, ¢
1 v of 16 1 S 16'1&

6, 16, 1., [

iiwis of & 2 \ 8 =14

2
8 toves of 2 8 -r 2 =16
4 s of d 4 Ex 4 = 18

the factors of 18,

st
12 4 816
On the Back!

4, Find all the possible facters of 18, e a grid tohelp. 1,2, 3, 6,9, 18

10



On-Level and Advanced Activity Centers ONA,

Math and Science Activity

Name
Feeding the Animals This activity revisits the science theme Plant and Animal Structures,
. . ¥ ags
ikttt | o | MO introduced on page 365 in the Student's Edition.
pespuirernens. Tookespers datermine bow much - Auimals_
protein, f,fbes, eabohydrates, nd iaming (Eeptent |
each ariiial needs. Zockeepers have 1o eep Diciphin g
Track af wibat types of taods and how mids Seod Girafta 0
anienals eat each dy. i Penguln n
Thie Lzble shovee thows the mumber of sch ype of snimsl
the zoakesper leeds esch day. Suppose animals could be 1
errongied in the feeding aneas in different vy - '1: ammr
n Usee the grid to show l the potsible weys the Tookesper LD J'; e
could arrange the elephants during Teeding lime, TR
8 What are thefactoes of 6 EHEEHIT IR
1! 1!’ 3!’ 6
ﬂ Fowe many different arrays could the akesper meke (o
arronge the penguns inke leeding anss during feedng time? sumple S'Uden' wnrk

B different arrays

& Wihatare thefactom of 30!

1.4,3,5.6,10. 1530 3| grovp of 30 penguins 2 groups of 15 penguins

a Extension The zoakesper would be able 1o arrange all but one of the

animals inlo feeding-arez arrays wilh Lo rows. Far which enimal would 3 D g‘rﬂl#’j ﬂf 1 #hj‘.l}h JS 3?0“F5 Of 2 Perljﬂihf

2n oy with twso raws NOT be podsible? Explain,
Snake; Sample answer: The factors of 15are 1, 3, 5,

and 15. 50 an array with two rows is not possible,

3 groups of 10 Pchj'“'“-‘ 5 groups of § pe:yuin:
|0 groups of 3 p«ryw'hs § groups of 5 pcrﬂuih_';

Math ared Scerce ety G st e, s A e & 11



' €8) BEFORE

1. Pose the Solve-and-Share Problem
You may wish fo provide centimeter grid paper (Teaching Tool 9)
or 2-color counters (or Teaching Tool 15).

MP.5 Use Appropriate Tools Strategically Listen and look
for students who talk about multiplication facts as they use the
counters and grids to find facors.

2, Build Understanding
What are you asked fo find? [Find all the ways Jared can plant 20
flowers in equal rows in his garden.] How are the different ways fo
arrange the flowers related fo factors of 202 [The number of flowers
in each row and the number of rows are factors of 20.]

£ @) DURING

3, Ask Guiding Questions As Needed
Is T a factor of 202 How do you know? [Yes;1 X 20=20] I and
20 are called a factor pair because their product is 20. Is here
a factor pair with 22 If so, what s if? [Yes; 2 and 10] Is there a
factor pair with 3¢ If so, what is ifé [No]

1 (@) AFER

St

Lesson 7-2
Factors

~Solvez$atc S —
Jared has 20 flowers, He wants to plant \ ‘

all of the flowers in equal rows in his garden. What are

Name

the different ways Jared can arrange the flowers in lan o e
? Use mu: Up cation to find the factor
equal rows? Solve this problem any way you choose. ol whol
ST

@ content Standerd 40484
Mathematical Practices MP.1, MP2, M3,
MPA, MPS

........................

........................

You can select and
use appropriafe tools, such as
counters or grid paper, fo find the
different ways Jored can plant
his flowers.

........................

........................

See margin for sample student work.
il



w(rﬁg @ AFTER See margin for sample student work.

4, Share and Discuss Solutions

o Start with students” solutions. If needed, project and discuss Lok Back! © MP.1 Make Sense and Persevere How can you check

T i " k you have found all the dnffelrent ways Jared can plant his flowers?

! ony $ correct wor Sample answer: Start with 1 row of flowers (1 x 20 = 20),
then try 2 rows of flowers (2 x 10 = 20), 3 rows of

5. Transition to the Visual I.ecrning Bridge flowers, 4 rows of flowers (4 x 5 = 20), and so on unil

you get to 20 rows of flowers (20 x 1 = 20),

Multiplication can be used to find the factors of a number.

Two numbers that when multiplied give a certain product are
called a factor pair.

6. Extension for Early Finishers B s st o
In how many ways can Tami arrange 9 cards, in equal rows,
in an album? What are the ways? [3 ways; 1 row of 9 cards,
9 rows of 1 card, or 3 rows of 3 cards]

Analyze Student Work
Tiffany's Work Robin’s Work
00000000000000000000 0000000000 |
0000000000 HEEFTH T u
| X 20is [ mowwith 20 flowers. 2% 1075 9 Yows with 10 Flowers. - 00000000000000000006
20 % is 20 vows with | flower. 10 %2 is 10 vows with 2 flowers. wAAREN 5 |
el ||
——fsa%s e
aseus s HHHHHHHHAH
00800 r 000 o
0000 80 \
20864 8 pg B i
x5 is b fows with 5 tlowers. ANEENANNENNERNN NN AN
5% 5 Svows with Welowers, Tared can make cciu«l Fous of | 2 k5, 10,0r 20 +lovers. .




MP.1 Make Sense and
Persevere

How many action figures
does Jean have? [16]
What does Jean want fo
do? [She wants to arrange
the action figures in equal-
size groups.] What is a
factor pair of 162 Explain
why it is a factor pair.
[Sample answer: 2 and

8 are a factor pair of 16
because 2 X 8 =16

MP.3 Construct Arguments
Why are 1 and 16 factors
of 162[1 X 16=16or
16 % 1=16]

Ty How (anYou Use Multlpllcatlon

W Jean wants to arrange her action figures in
equal-size groups. What are all the ways Jean
can arrange her action figures?

Jean can think of oll
the factor pairs of 16. Factor
pairs are two numbers that
when multiplied give you a
certain product,

[

abpug Buluipa] |pPnsIA

b 8groupsof2 O—

1group of 16 4 groups of 4

EHHH

16 groups of 1

@ (. acae s

@ (.foa,&,&.y,\
Jean can arrange 1 group
of 16 figures or 16 groups
of 1 figure.

So, 1 and 16 are factors
of 16.

seeeel

2groups of 8

G

Jean can arrange 8 groups
of 2 figures or 2 groups of
8 figures.

So,2and 8 are
factors of 16.

SHHE

Jean can arrange 4 groups
of 4figures. 4 is a factor

of 16.

The factor pairs for 16 are
1and 16,2and 8,and
4and 4.

A whole number is a

multiple of each of its factors.
16 is a multiple of 1, 2, 4,
8, and 16.

i Convince Me! @ MP.3 Construct Arguments How do you know there are

no other factors for 16 other than 1, 2, 4, 8, and 167 Explain.
Sample answer: There are no other factors of 16 because there are
no other factor pairs other than 1 and 16, 2 and 8, and 4 and 4

that have a product of 16.

Prevent

Misconceptions A

Some students may

think that 2 groups of

8 and 8 groups of 2 give
4 factors, since there are
two factor pairs. Point
out that this is really only
one factor pair and

two factors.

MP.2 Reason Quantitatively
How can you be sure

you found all the factors
for 162[Try 1, 2, 3, and
so on until you get fo a
factor you already found.
For example, 1 and 2 are
factors of 16. 3 is not. 4 is
a factor. 5, 6, and 7 are
not. 8 is a factor, but it is
m a palr with 2, 59 it was

r I -l



Jean can arrange 1 group
of 16 figures or 16 groups

Jean can arrange 8 groups
of 2 figures or 2 groups of

The factor pairs for 16 are
1and 16, 2 and 8, and

MP.2 Reason Quantitatively
HDW can }I’DLI' bE‘ sure
you found all the factors
for 162 [Try 1, 2, 3, and
so on until you get to a
factor you already found.
—  For example, 1 and 2 are
factors of 16. 3 is not. 4 is
a factor. 5, 6, and 7 are
not. 8 is a factor, but it is
in a pair with 2, so it was
already found. Thus, 1,
16, 2, 8, and 4 are all the
factors of 16.]

of 1 figure. 8 figures. 4 and 4.

50, 1 and 16 are factors 50, 2 and 8 are
of 16. factors of 16,

A whale nurnber iz a

multiple of sach of its factors.
16 iz a muﬂlpli aof 1,24,
8 and 16,

Convince Me! @ MP.3 Construct Arguments How do you know there are
no other factors for 16 other than 1, 2, 4, 8, and 167 Explain.

5::mp|e answer: There are no other facters of 16 because there are
no other factor pairs other than 1 and 16, 2 and 8, and 4 and &4
that have a prnducl of 14,

376 Topic 7 | Lesson 7-2

£ Piirear Educatian, Ine 4

Convince Me! MP.3 Construct Arguments Students explain how an
organized approach fo finding factor pairs helps them determine they
have found all of the possible factors for a given number,

Coherence Students learn to find all the factor pairs for a whole
number, using groups of counters. This connects to work in previous
lessons where students learned the meanings of the operations of
multiplication and division and where they memorized basic facts.
They also use what they have learned about the relationship between
multiplication and division.

m Revisit the Essential Question. Multiplication can be used to find

E}uvxliun

#gpr factor pairs and thus also find factors of a given whole number. =



Name

“ Guided Practice” %

—
Do You Understand? Do You Know How?
1. Jean bought 7 mare action figures.
What are the different equal-size For 3-6, write the factors of each
groups she can make now? number, Use counters to help.
1 group of 23 and 23 groups of 1.
3.2 4, 1
2. @ MP.2 Reasoning What factor 1,2 ;bl‘ 4 5,10,
besides 1 does every even
number have? 5. 28 6. 54
2 1,2,4,7, 1,2,3,6,9,
\ 14, 28 18,27, 54 J
< 2 o5 e
Indemmt Pra(tlm factors of a number

1 and 34 1and 39 1and 61
2and 17 3 and13
10. 14 1. 22 12. 51
1 and 14 1 and 22 1 and 51
2 and 7 2 and 11 3 and 17

( Far 13-21, write the factors of each number, Use counters to help as neecled.7

13. 6
I: 2. 3f 6

16. 11
1,11

ﬁ’LJﬂ

1.2.3.5.6.10.

14, 32
1,2,4,8,16,32

17. 49
1,7,49

20, 63
1.3.7.9.21. 63

15. 83
1,83

18. 25
1,525

21.19
1.19

lways inchds | and

T al
\ Leveled Practice For 7-12, write the factor pairs for each number, / My
7. 34 8 39 9. 61

"Math Practices and Problem thmqﬁ .

22, Irene wants to list the factors for 88.She | 23, Math and Seience The roots of a plant
writes 2,4, 8 11, 22, 44, and 88. Is Irene are often the largest part of the plant.
correct? Explain. Winter rye can grow combined root
No; Sample answer: 1 is also a tissue well over 984,000 feet in length,
factor, because 1 is a factor of Write this number in expanded form,
every number. 900,000 + 80,000 + 4,000

24, Arestaurant receives a shipment of 25. Any number that has 9 as a factor also
5,000 ketchup packets. In one week, they has 3 as a factar. Why is this?
use 1,824 packets. The next week, they Sample answer: If 9 is a factor, then
use 2,352 packets. How many ketchup so is 3, because 3 is a factor of 9.
packets does the restaurant have left?

824 ketchup packets
26. Higher Order Thinking A mother

@ Common Core Assessment

27.

manatee, pictured to the right, is three
times as long as her baby manatee.

a. How long is her baby manatee? Write
and solve an equation,

4 feet; Sample answer: 3 x f=12;

f=4

b. If a blue whale is 9 times as long as the

manatee shown, how much longer is
a blue whale than the manatee? Write
and solve equations.

96 feet; Sample answer: 12 x 9 = b;

b=108:108 - 12=m;m = 9%

Which lists all the factors of 387

1,38
1,2,14,38
1,2,38

1,2,19,38

® o ®

28. A store manager wants to display 45 cans

of soup In an array. Which of the following
shows 3 ways the cans could be displayed?

1%9,9x%53x%15
15x39x15x%9
5% 93159 %5
45 % 1,15 % 1,9 ><116

o ® @ =



13. 6 14, 32 15. 83
1,2,3,6 1,2,4,8, 16,32 1,83
16. 11 17, 49 18, 25
1,11 1,7, 49 1,5,23
19, 30 20, 63 21, 19
1]'?! 3;'5!&! ID- 1: 3- ?. 9, 21; 6‘3 ], ‘l?
15,30

“Fair anathar sxample, ses Set B on pags 10]. Tapic 7 | Lesson 7-2 77

Error Intervention: ltem 2
If students have trouble understanding the question,

then have them list 5 or 6 even numbers and their factors. All these
numbers have a factor of 1. What other number is a factor of all
these numbers? [2]

Items 3-6 Encourage students to list the factor pairs in an
organized way to make sure they find all of the factors.

Reteaching Assign Reteaching Set B on p. 401.

Common Core Assessment

27. Which lists all the factars of 387 28, Astore manager wants to display 45 cans
of soup Inan array. Which of the following
1,38 shows 3 ways the cans could be displayed?

1,2,14,38
® 1%9,9%53%15

® o ®®

1,2,38
' B 15x39x1,5%9
1,2,19,38
@ 5x93x159%5
@ 45=1,15%x1,9%1
178 TDNC?| Lesson 7-2 @ Feann Educaan i &

Item 24 What do you need fo findé [How many ketchup packets
the restaurant has leff] What do you know? [The restaurant has
5,000 packets. They used 1,824 packets one week and

2,352 packets the next week.] What is the hidden question that must
be answered fo solve this problem? [Sample answer: How many

packets did the restaurant use in two weeks2] How can you solve the
hidden question? [Add 1,824 + 2,352]

ltem 25 How are the numbers in the problem related? [3 is a factor
of 9] How can you use numbers, objects, drawings, or actions to
justify your argumenté [l can use 3 and 9 fo explain.] /s your
explanation clear and complete? Explain. [Yes; Sample answer: The
reason any number that has 9 as a factor also has 3 as a factor is
because 3 is a factor of 9.

Item 27 Coherence Encourage students to use what they know
about dividing a 2-digit number by a 1-digit number to complete
the factor pair with 2. You know 38 is an even number and so it
has a factor of 2. How can you find the factor that pairs with 22

[Divide 38 by 2] 17



Intervention Activity 0

Finding Factors * Have students work in pairs fo repeat
Materials this process to find all the factors of 27
[1,3,9,and 27] and of 321, 2, 4,

B, 16, and 32]. Provide counters
¢ s | afactor of 189 [Yes] Whatisthe  4¢ naeded.

other number in the factor pair? [1]

2-color counters [or Teaching Tool 1]

¢ s 2 a factor of 182 [Yes| What is the
other number in the factor pair? [9] 27 3 Q—

* |5 3 a factor of 182 [Yes| What is the | X 27 ] X BQ-

other number in the factor pair? [4)]

¢ [s 4 a facfor of 182 [No 3 X 9 Q_ X ’6
* s 5 a factor of 182 [No L‘l >< 8

* Is 6 a factor of 182 [Yes] What is the S ——
other number in the factor pair? [3] Did

you already find 3 and 62 [Yes]

¢ What are all the factors of 182
[1,2,3,6,9 and 18]

Refeach )

Panianch fa fuild
NEIITIE Uﬁnl::irq
11
Piincabulary
( 1. Factor palrs ae two numbers that when matiples g acertain peoduct,
Thefactors of 6 are 1, 2,3, and & Find which pars of factors have a product af 6.
FETIY SR pw—y
1x3-_0 A 2ard 3a factar pai for £ Yes
3 K multiple i3 the product of a given whole nomber and any non-kem

whadle riumber.
Elgamlip of sach of it atore 1,2, 3, and &

Showy herw eich factor can be mulliplied 19 g2 a preduct of 6,
ke g Toctor: 1 =f U e i Bt 2 =f

L

Finel the factor pairsfar 14, gl 14 1d goga of |

el 11111 DT
el T THUTH

| 14 Ilnqu14x1 14

% = 14 and wd=1

T facice pairs for 14 ire

1 and 14

Land ?

Finel the Tactor psirs for 14,

1 gpougral 24 o 4 groupe ol 1 3 groups of B ot B groups of 3
2 groups of & or 12 groups of A groups of < ar fgroups of
Thetactoepiesre 1 80 24, 2and 12, 3and 8, 4 and 6

On the Back!

i

Wit the factor pars for 46, 1 and 40, 2 and 20, 4 and 10, Sand 8

18



On-Level and Advanced Activity Centers o0

Problem-Solving Reading Mat

Have students read the Problem-Solving
Reading Mat for Topic 7 and then
complete Problem-Solving Reading
Activity 7-2.

See the Problem-Solving Reading
Activity Guide for other suggestions on
how to use this ma.




s € BEFORE

1. Pose the Solve-and-Share Problem N gl Meth Practices and
MP.8 Generalize Look for students who use multiplication or gy Problem Solving
division fo find all of the factors and factor pairs for 24. They &@H Lesson 7-3
A closet company sells wooden storage

ShGlLlld |DU|( FDI' a genercﬂ mEtth Gf I(I'IUWII'Ig WhBI’I fo Spo Trylng cubicles. Jane bought 24 cubicles. She wants to arrange REPEBtEd
to find factors. them in a rectangular array. What are all of the different Reasoning
ways Jane can arrange them, using all of her cubicles? j" ”
" . Explain how you know you found them all. |
2. Build Understanding PR o oR owy -
How many cubicles did Jane buy? [24] Do you need fo use all of ; | .| wercpestedressoningto genealze
Jane's cubicles? [Yes] How can the cubicles be arranged? [In rows These cubicles are These cubidles are not ﬂtmlm'f;fmm_m'
. " . H A d' "
with the same number of cubicles in each row] it Tt T ——r——
MEZ MP3, MP4, MPR

Canitent Standards 40484, 4.NBTES
Thinking Habits
Be a good thinker!
These questions can help you.

3. Ask Guiding Questions As Needed
What number is a factor of every number [1] Can you divide

« Are any calculations

24 evenly by 22 [Yes; 2 X 12 = 24] Is 2 rows with 12 cubicles repeated]

in each row the same as a 12 rows with 2 cubicles in each ';:::Ee::a:ﬁ

row? Explain. [No; The number of cubicles is the same, but the . shm::uh'

arrangement is different.] do I notice?

e € AFTER
4, Share and Discuss Solutions See margin for sample student work.
Start with students’ solutions. If needed, project and discuss
Sahe Tuylor’s correct work. Look Back! @ mP.s Generalize Do you need to try all numbers from
110 24 to be sure you have all the factor pairs for 247 Explain.
e - . . No: Sample answer: You only need to try numbers up to 6 because

5. Transition to the Visual Learning B"dge 6xl =F;Ifl. All the factors );eufer Ihun}r& are paired with a

Repeated reasoning, multiplication, and division can be used fo smaller factor already found,

find all the factar nairs far anv whale niimher
Legal Motice | Frivacy Policy | Permissions | Support | Feedback
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Repeated reasoning, multiplication, and division can be used fo smallr factor already found.
find all the factor pairs for any whole number.

6. Extension for Early Finishers
Find all the whole numbers greater than 2 and less than 10 that
have exactly two factor pairs. Tell how you know you found them
all. [4, 6, 8, and 9; Sample answer: | checked all the numbers
between 2 and 10. 3, 5, and 7 only have 1 factor pair;
4 has 2 factor pairs: 1 X 4and 2 X 2; 6 has 1 X 6 and 2 X 3;
8has1 X 8and2 X 4;9has 1 X 9and 3 x 3]

Digital Resources at PearsonRealize. com

Analyze Student Work
Taylor's Work Tom's Work
2b + [ =24 | row of 24 or 24 rous of |
2b+2=02 2t o [2orI2 rous of 2 ARERE
24+ 3=18 3 rows of 8 or & rows of 3 bxg =24
24+ b=¢ b rows of 6 or 6 rous of L [ % 24=24
CZ’* T5=4RE g factor palr
26 =4 Alre.ady found. [ used multiplication 1o find pairs for 24.
Tdisided or ond over. ] stopped ot § becauce Jave can put +he cubicles in 3,8, 4,6,
Thod abeady fund 6 and 4 uhen T divided by, or 2% rows.
e
Taylor divided by 1, 2, 3, and so on. He stopped when the Tom did not find all the possibilities, and did not explain how he
factor pairs started to repeat. found the different ways to arrange the cubicles.

21



How many frees does fhe
gardener have fo plant?
[15 trees] What does it
mean fo ,Dfum frees in @
rectangular array? [The
trees will be planted

in rows with the same
number of trees in each
row.] What do you need
fo do? [Find the different
ways the gardener can
plant the trees] Could the
gardener plant 4 rows
with 5 trees in each row?
Explain. [No; That would
be 20 trees and the
gardener only has 15 trees
to plant.]

MP.8 Generalize

What steps repeat in the
problem? [Keep dividing
15by 1,2, and so on fo
find all the factors of 15.]
How might generalizing
help you to solve this
problem and other similar
problems? [l can figure
out when fo ston dividing

V& How Can You Use Repeated Reasoning
to Find All the Factors for a Number?

Lism Bty

") A new city park is opening. The gardener
needs to select 15 trees from a nursery
and plant the trees in a rectangular
array. What are all the different ways the
gardener can plant the frees?

Can you look for a general method
to solve this problem? K

y
| can find all the possible factors . TN
of 15 that can be arranged in a S ——
rectangular array. Here's my thinking.

— e

abpug Buiuina] |pnsip

¥ How can | make a
generalization from
repeated reasoning?

b Tofind all of the factors of 15, [ divide 15
by divisors starting with 1, Then | use the
Commutative Property to write two
multiplication equations.

Ican
1%15=15and15 % 1=15
2isnot a factor
3X5=15and5xX3=15
4isnot afactor
5¥3=15and3 X 5=15

« look for things that
repeat in a problem,

« |ook for shortcuts.

« generalize from the

factors of a number
example.

| already found the factor
paired with 5,3 % S5and5 x 3. 2" found

The gardener has 4 different ways to plant the trees;
1% 1515 % 1,5 % 3,and 3 ¥ 5 arrays.

gtapt HFlﬂﬂnﬂ, you ean
rake o general statement,
ar generalizs, that ol the

Convince Me! @ MP3 Construct Arguments The diagram

conclusion that when factor pairs start repeating, you know

shows all the factor pairs of 24, Use the diagram to justify the | L= | ‘

you have found all the factors of a number,

Sample answer: The factor pairs start repeating when you
reach the middle factor pairs in the diagram. In this example,
b and 6 are the middle factor pairs for 24, The factor pairs

Why should you stop
dividing once you find

a repeated facfor pair?
[When the factor pairs start
to repeat, you have found
all the factors for a number.
Any number greater than

5 would pair with a number
less than 5 to equal 15.
Thus, it would have been
found as a factor with the
number less than 5]

22



FIOW TignT geEneTanZing
help you to solve this
problem and other similar
problems? [l can figure
out when to stop dividing
by possible factors without
having to divide by all the

numbers from 110 15]

J shows all the factor pairs of 24, Use the diagram to justify the |||:| | ‘

conclusion that when factor pairs start repeating, you know

you have found all the factors of a number.

Sample answer: The factor pairs start repeating when you
reach the middle factor pairs in the diagram. In this example,
I and 6 are the middle factor pairs for 24, The factor pairs
repeat starting with U % 6, 6 x 4, then 8 x 3, and so on
until you reach the number itself and 1 again.

\ J

382 Topic 7 | Lesson 7-3 & Pharien Eusatin, Ine 4

Convince Me! MP.3 Construct Arguments When you generalize,
you are stafing something you think is true. This is not the same as
justifying that the statement is true.

Coherence The behaviors listed in Box B are the same as those listed in

lessons on repeated reasoning in other grades. The problem here involves
finding all the factors of @ number, as students have been doing earlier in
this topic. Students generalize to explain how they know they have found

all the possible factor pairs.

m Revisit the Essential Question. Repeated reasoning leads to the

70" generalization that all the factors of a number have been found
" as soon as the factor pairs start fo repeat. 23



Name

« Guided Practice” 1k

fl—MEB Generalize

Ms. Maribel wants to arrange the 20 desks in her
classroom into rows with the same number of desks
in each row, She wants at least 2, but not more

than & rows,

When you
generalize, you find
semrd metheds and

1. What are the factor pairs for 207 Explain how you
know you have found them all,
1 and 20, 2 and 10, 4 and 5; Sample answer: Start
with 110 find 1 and 20, try 2 to find 2 and 10, 3 is
not a factor, fry U fo find 4 and 5, try 5 o find 5 and
U, Since 4 and 5 and 5 and U are the same factor pair,
there are no more pairs fo find.
2. Find the ways Ms, Maribel can arrange the desks,
Sample answer: She can make 2 rows with 10 desks
in each row, U rows with 5 desks in each row, and
L 5 rows with 4 desks in each row. Any other arrangement

would not have at least 2, but not more than 8 rows.

! 1
Independent Practice
@ MP.8 Generalize
Kevin invited 15 friends to his birthday party. They played a game
where everyone had to separate into groujps. Each group had the same

number of children. The game could not be played with all 16 children
inone group and each group had to have more than 1 child,

3. List the factor pairs of 16 and then find the different ways Kevin
and his friends could divide into groups.
1 and 16, 2 and 8, 4 and 4; Sample answer: They can
form 2 groups of 8, 4 groups of 4, and 8 groups of 2.

4. Why does 16 have an odd number of factors?
Sample answer: One factor pair has the same number,
b x 4 = 16, and so & pairs with itself.

5. Canyou stop checking for factor pairs when you find a pair
that repeats? Explain,
Yes; Sample answer: When you find the factor pair
that repeats, that means all the factors that are
greater than and less than this factor pair have

7. MP.2 Reasoning What are the factor pairs for 487

8. MP.6 Be Precise What are all the ways the boxes of kitty

‘Math Practices and Problem Sulvin’}q“

@ Common Core Performance Assessment

Store Displays

A pet store needs 3 displays with the products shown. The boxes
of kitty litter need to be stacked with the same number of boxes in
each row. There needs to be at l=ast 3 rows with at least 3 boxes in
each row. What are all the ways the boxes of kitty litter could

be stacked?

6. MP.1 Make Sense and Persevere What quantities are given

in the problem and what do the numbers mean?

Sample answer: 50 fish bowls, 48 boxes of kitty
litter, and 88 bags of dog food. 3 is the number
of displays, the minimum number of rows, and
the minimum number of boxes of kitty litter in
each row.

When you natice
repatition in caloulations,
you can generdlize fo

h*: solve pmblam

{l and 48, 2 and 24, 3and 16, L and 12, 6 and 8 ]

litter can be stacked with at least 3 rows with at least 3 boxes
in each row?

Sample answer: 3 rows with 16 boxes in each row,
L rows with 12 boxes in each row, 6 rows with

8 boxes in each row: 8 rows with & boxes in each
row; 12 rows with U boxes in each row; 16 rows
with 3 boxes in each row




== mrno oo

Kevin invited 15 friends to his birthday party. They played a game
where everyone had to separate into groups. Each group had the same
number of children. The game could not be played with all 16 children

|aone group and each group had to have more than 1 child.

3. List the factor pairs of 16 and then find the different ways Kevin
and his friends could divide into groups.
1 and 16, 2 and 8, 4 and L; Sample answer: They can
form 2 groups of 8, U groups of 4, and 8 groups of 2.

4. Why does 16 have an odd number af factors?
Sample answer: One factor pair has the same number,

U % b4 = 16, and so U pairs with itself,

5. Can you stop checking for factor pairs when you find a pair
that repeats? Explain,
Yes; Sample answer: When you find the factor pair
thett repedts, that means all the factors that are
greater than and less than this factor pair have
already been found.
*Far another evample, sae Set € on page 401 Topic 7 | Lesson 7-3 383

MP.8 Repeated Reasoning Listen and look for these behaviors
as evidence that students are exhibiting proficiency with MP.8.

* Notices and describes when certain calculations or steps in a
procedure are repeated

» Generalizes from examples or repeated observations
* Recognizes and understands appropriate shortcuts
* Evaluates the reasonableness of intermediate results

Item 4 MP.8 Generalize If students are not sure why 16 has an

odd number of factors, ask them if the factor pair 4 X 4 has 1 or 2
different factors.

A Reteaching Assign Reteaching Set C on p. 401.

Tfer, and B8 Bags of dog 1ood. 4 15 The number
of displays, the minimum number of rows, and
the minimum number of boxes of kitty litter in
each row.

{ repetition in calulations, |
yeu can generalize ta
help salve preblny/

7. MP.2 Reasoning What are the factor pairs for 487

[1 ond 48, 2 and 24, 3 and 16, b and 12, 6 and 8 }

8. MP.6 Be Precise What are all the ways the boxes of kitty
litter can be stacked with at least 3 rows with at least 3 boxes
in each row?

Sample answer: 3 rows with 16 boxes in each row,
L rows with 12 boxes in each row, & rows with

8 boxes in each row; 8 rows with & boxes in each
row; 12 rows with U boxes in each row; 16 rows
with 3 boxes in each row

384 Topie 7 | Lesson 7-3

o Pt Exf st [ &

Item 6 MP.1 Make Sense and Persevere What do you need
fo find? [Find all the ways the boxes of kitty litter can be stacked with
at least 3 rows and at least 3 boxes in each row.] What is your plan
for solving the problem? [Find all the factor pairs for 48 and then see
which ones satisfy the conditions in the problem.]

ltem 7 MP.2 Reason Quantitatively Why isn't there a factor
pair with 52 [When you divide 48 by 5, there is a remainder.] How
do you know you have all the factor pairs of 482 [| checked 1, 2, 3,
and so on up to 7 and 8. Since 8 was found in a factor pair with 6,
there can be no other factor pairs.]

Item 8 MP.6 Be Precise Why can't the kitty litter be stacked in
2 rows with 24 boxes in each row? [The problem states that there
need to be at least 3 rows. 75



Intervention Activity 0

Math Practices and Problem
Solving: Repeated Reasoning

Materials
2-color counters [or Teaching Tool 1]
* Display the following problem on

the board.

¢ What are all the factors of 182 How do
you know? (1,2,3, 6,9, and 18; Start
with 1,2, 3, and so on fo find factor
pairs. When the pairs start fo repeat,
you have found them all |

» Discuss the solution. Which factor pairs

Lindsey has 18 fomato plants to plant
in her garden in an array. She wants
at least 2 plants in each row and af
least 2 rows. What are all the ways
Lindsey can arrange the fomato plants
in her garden?

¢ What do you need fo do fo solve? [Find
all the factors of 18 and see which ones

fit the conditions of the problem.]

* Have students work in pairs fo solve.
Have counters available.

are not a possible array for Lindsey’s

garaen? [1 X 18 or 18 X 1 because
Lindsey wants at least 2 rows with at

least 2 plants in each row.]

2 rows withd in each row,
3rows with 6 bn each row,
6 rows with 3 in each rou, or
9 rows with 2 in each row,

e e———————

Reteach €)

Rrlanch i fuild
NEIIT'IE Usdaiuaadirg

7-3

~@ocabulary

1. When factar pairs start repeaing, you can make a general statement, of generalize,
that all i the factoes af a rumbed ar lited,

Toefindd all the Tochars for 20, bigin 11 4 §om
divictg by 1. When the quotient has | l -

i remairder, you have found a factar,

W e el viioen fact B il i rilated
multplication problem, ard then use the

Commutative Froperty ko write anather
il bl duation

Wad=2 10 20=Kgnd 20 = 1=2 Sngewou fund the faclor pared
W+k=10 2 10=Hand10 % 2=20 with 5, stop checking for factars
W+3=&RD 3 nen afactoe Thie Fa ot s s rwedating
Wad=5  dxi=Jand%x&=H  Youcsngenersin il 8l the
factors for 201 have bagn found,

The factie pairs foe 20 are

120 2,10 4 5

L. Finc the Toctors for 52,
32:I-.32. 1f52-32a1d32f1-32

R2+i= 16 2% IIE'!!HWIG\J'M
3:.3-1UH] Yismot afactor,
i+4= B‘ £ E =308 4 =3

5 &,and 7t ot factars.

a2+ 4 R 4 i 4 K E £

What is the first factor pair that repeats? .s and 4

Thie factior pairs for 32 ane: 1 and 32 2 and 15,
4.8

(o the Back!
I Firmed all the factoes for 72,
1,2,3,4,6,8,9,12,18,24,35,72

@ v iiane, i rw i A g i

26



On-Level and Advanced Activity Centers @ Q

Marme Hllh::lc.‘ﬁllrﬂ

Schools of Fish 73

D vz Kmow? A group af fib s called a scheel, Fskh ravel in Scheels a5 0 form af
probection from predotors. The idea of “sofety in numbsers® is mipecially benefici|
foryourg and smol fish. Small fish foem dense schools and mowe in unison. This
dizcourages predators

) Oneschool of fish contoine o total of 12 fish, How mony
different amays cam be fomred with 12 fish? Draw sach aray.

& different arrays; Check students’ drawings.

o List thve Tactan paies for 3 sohicl of fish cantaining 4% fish,
Exploin how you know you hove listed oll of the factor pairs

1and 48, 2 and 24, 3 and 16, 4 and 12, 6 and 8;
Sample answer: Start at 1 to find 1 and 48, try 2 to
find 2 and 24, and continue until the factor pairs
repeat. 6 groups of 8 is the same as 8 groups of 6,

50 6 and 8 is the last factor pair.

ﬂ Extemslon Sckenckas billeve that o schoal of fish thar can famn an
avaty wALh an el [of dege 1o ecjuall nurser of Bk in The rows
ared cobumns will heve s grepter chance of survivel List 2l possiole
arrays for a school of fish conszining B1 fish. List oll possible amays
tor o schoal of fish concaining 92 fish Wiich aniy provides the
besr chance of survival? Explain,

B1:1 x 81,3 ¥ 27,9 % 9,27 ¥ 3,81 ¥ 1;92:1 x 92,
2% 46,4 % 23,23 ¥ 4,46 % 2,92 ¥ 1;Sample answer:
The 3 * 9 array; the rows and columns are equal.

Math ol o Aty ° Va8 P e, e 8 . s i 4

Math and Science Activity
This activity revisits the science theme Plant and Animal Structures,

infroduced on page 365 in the Student's Edition.

Sample Student Work

\ OTIIIIII ! *12

2X6 »
1 4x3

6*2

3%l

x| 6 arrays




1 @) BEFORE

1. Pose the Solve-and-Share Problem

You may wish to provide 2-color square counters (or Teaching
Tool 16).

MP.2 Reason Abstractly Listen and look for students who
discuss how they found all the arrays for each number.

2, Build Understanding
When you make an array can you use only one color or more
than one color? [Only 1 color] What is the relationship between
the number of factors of a number and the number of arrays that
can be made with that number of files? [They are equal.]

4 g9 DURING

3. Ask Guiding Questions As Needed
How many arrays can Max make with his 3 blue files? 2 arrays]
How do you know there are only 2 arrays with 3 files? [You can
make an array with 1 row or with 3 rows. You cannot make
an array with 2 rows. That is all the whole numbers less than
3 besides zero, which we do not use.]

4, Share and Discuss Solutions
o Start with students’ solutions. If needed, project and discuss
o Frank’s correct work.

5. Transition to the Visual Learning Bridge
The number of factors is eaual to the number of nossible arravs.

Name

—Ss@?m
Max has 2 red tiles, 3 blue tiles, 4 yellow

tiles, and 8 green tiles. How many different arrays can
Max make with each color of tile? Explain how you
know you found all the arrays, Solve this problem
any way you choose.

You can use reasaning,
Find the factors of each
number of tiles to help find the
number of arrays.

Lesson 7-4

Prime and
Composite Numbers
\ r—
1
lan...

use factors to determing if a whole
number is prime of composite,

VSR ;

@ Content Standard 40484
Mathematical Practices MP2, MP3,

ME7, P8

See margin for sample student work.

of each number of color tiles and the number of arrays?

4 possible arrays.

Look Back! © MP.8 Generalize What do you notice about the factors

Sample answer: The number of factors is equal to the number
of arrays. 2 and 3 each have 2 factors and 2 possible arrays.
4 has 3 factors and 3 possible arrays. 8 has 4 factors and

28



w Frank’ i k I o of each number of color tiles and the number of arrays?
Sove | | ONK § COTTECT WOTK. Sample answer: The number of factors is equal to the number
of arrays. 2 and 3 each have 2 factors and 2 possible arrays.
5. Transition to the Visual Learning Bridge 4 has 3 factors and 3 possible arrays. 8 has U factors and

The number of factors is equal fo the number of possible arrays. 4 possible arrays.

Finding all possible arrays for a number helps determine whether
the number is prime or composite.

6. Extension for Early Finishers Dt R t s o
How many arrays do 6 and 7 have? [6 has 4 arrays and
/ has 2 arrays.]

Analyze Student Work
Frank’s Work Aidan’s Work

2has 2 arrays 2K land [% 2. Red has 9 rows with | in each row.

Blue has 3 rows with | in cach row.
}cltow has 4 rows With | in each row.
(rreem hos U rows with 2 in each row.

3 has 2ortags 3k land | x 3.
Y has 3 arfeys Yx |, | XY, and 2% 2.

8 has ortags [x 8, BxI,2x4,and Yy %2,

I checked all the wumbers until there vos o repeat.

T ————————— I
Frank used reasoning to find all the arrays for each number and Aidan just described the arrays shown on the Solve & Share
fo explain how he knew he found them all. page. He did not find all the possible arrays. 59



MP.1 Make Sense and
Persevere

What is a prime number?
[A prime number is a
whole number greater
than 1 that has exactly

2 factors.] Can | be a
prime number? Explain.
[No; It is @ whole number
but it is not greater than

1 and it does not have
two factors.] What is a
composite numberé [A
composite number is a
whole number greater
than 1 that has more than
2 factors.]

How many arrays are
possible with 5 counters?
[2 arrays] How is the
number of arrays related fo
the number of factors? [The
number of arrays equals
the number of factors.]
Why is 5 a prime number?
[Sample answer: It is a
whole number greater
than 1, and it has exactly

U The data table lists the factors for 2, 3, 4, 5,
and 6. What do you notice about the
factors for 57 What do you notice about
the factors for 67

A prima number is o
whole number greater than |
that has exactly two factors,

| and itself.

L Prime Numbers

5is a prime number.
It has anly 2 factors, 1 and itself.

1X5=5 5X1=5

The number |
ie a special nurber.
It is naither pr'iml
ner campaite,

#

j& a whale number ﬂrmhﬂr
than | that has mare than
2 factors,

Composite Numbers

f is a composite number,
The factors for G are 1,2, 3, and 6.

1X6=6 6X1=6

2¥X3=6 3X2=6

composite? Explain,

Convince Me! @ MP.8 Generalize Cana number be both prime and

No; Sample answer: A number cannot be both prime and
composite. If a number has more than 2 factors, it is compasite,
not prime. If it has only 2 factors, it is prime,

abpug Buluios |onsip

MP.6 Be Precise

HOW mﬂn}-’ G”I'J}/S are
possible with 6 counters?
[4 arrays] Why is 6

a CDmPOSJIP‘E‘ ﬂumber‘?
[Sample answer: It is
whole number greater
than 1, and it has more
than 2 factors.]
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How many arrays are The number |
e is @ ape::l'u| rurnber.

possible with 5 counters@ Sl 1t ia naithar prime
[2 arrays] How is the a9 Wﬂ/
number of arrays related to '
the number of factors2 [The
number of arrays equals
the number of factors.]

Convince Me! @ mP.8 Generalize Can a number be both prime and
composite? Explain.

Wﬁ}" is5a prime number*? MNo; 5ump|e answer: A number cannot be both prime dnd
[Sump|e answer: It is a composite. If a number has more than 2 factors, it is composite,
’ — not prime. If it has only 2 factors, it is prime.

whole number greater
than 1, and it has exactly

2 factors.]

Prevent A - ot
Misconceptions 388 Topic 7 | Lesson 7-4 s S

Some students may want

to try fo classify O and Convince Me! MP.8 Generalize Students use the definitions of prime

1 as prime or composite.
Emphasize that the
definitions for both terms
specify “whole numbers
greater than one.”

and composite numbers to generalize that all whole numbers greater than
1 are classified as one or the other.

Coherence Students identify prime and composite numbers. This
connects to work in Lessons 4-1 through 4-3 where students found all the
factor pairs of a number. It also involves understanding multiplication,
division, and the relationship between these two operations.

m Revisit the Essential Question. Arrays can show whether a

ssentia .

=" whole number greater than 1 has exactly 2 factors and thus is
prime or more than 2 factors and thus is composite. 31



Mame

R

[+ ]
“ Guided Practice” 1k .
"Eln You Understand? Do You Know How?

1. What is the anly even prime number? —

7 ‘ For 4-9, tell whether each number
i is prime or composite,

2. @me3 Construct Arguments Write
an :dd_number th.?t i nutt;.]riTe. What 4. 32 5. 51
makes it a composite number : :
Sample answer: 15 is an odd Composite Composite
number because it is not divisible by & 17 7. 21
2 and a composite number because Prime Composite
it has more than two factors. 8. 95 9. 79

3. Roger has 47 cars. Can he group the Compasite Prime
cars in more than 2 ways?
No; Sample answer: 47 is a prime
number. It has only 2 factors,
1 and L7. A number ia

composite if it has more
\__ than 2 fW

#
Independent Practice

rL;eled Practice For 10-19, tell whether each number is prime or composite. J

10. & ! E
Composite

12. 12 13. 57
Composite Prime

18, 11 17, 44
Prime Composite

11,10 [TTIIITT111] i
Composite | [ | Il

14. 90 15. 31
Compasite Prime

18. 3 19. 5%
Prime Prime

EFcr 20-21, use the graph at the right. /

20. Which type of flower received a prime
number of votes?

Daffodils

21. How many votes are represented by the
picture graph?
21 votes

‘Math Practices and Problem Sohinq’g ;

Daffadils
Duaisies
s GOOG0

Key: Ench flower icon soquals 7 voles,

ae

T

says every number in the nineties is
compaosite, Jackie says ane number in
the nineties is prime. Wha is correct?
Explain your answer,

Jackie; Sample answer: The only
number that is prime in the ninefies
is 97.

22. @ MP.3 Critique Reasoning Maria 23

@ MP.3 Critique Reasoning Greta

says the product of two prime numbers
must also be prime. Joan disagreed.

Who is correct?

Joan; Sample answer: Every number
other than 1 has at least 2 factors.

If a number is also the product of

2 different prime numbers, then it
has at least 4 factors, so it cannot

be prime.

and 12 dimes. I Janelle exchanges her
coins for dollars, how many dollars will

she have? How many cents will remain?
7 dollars; 72 cents

@ Common Core Assessment

24, Janelle has 342 pennies, 62 nickels, %5.

Higher Order Thinking Whyis 1
neither a prime number nor a
composite number?

Sample answer: 1 is neither a prime
number nor a composite number
because it has only 1 factor, itself, 1.

17
37
52

63
A&

POCES

26. Select all the numbers that are prime, 27.

Select all the numbers that are composite,
39
45
54

&1
a7 32

POGES®



1 1L 12, 3 1% #U 13. 31

Composite Prime Composite Prime
16, 1 17. 4 18, 3 19, 59
Prime Composite Prime Prime
*Far another avample, see Set Don page 402, Topie 7 | Lesson 7-4 389

Error Intervention: ltem 3

If students have difficulty deciding how many factors 47 has,

then have them try to divide 47 by 2, 3, 4, 5, 6, and 7. Point out
that 7 X 7 = 49 and is greater than 47. Thus, any number greater
than 7 would have to pair with a number less than 7 which has
already been checked.

Item 13 If necessary, help students decide which numbers they

need fo check as possible factors for 97. They need fo check
numbers through 10, since 9 X 9 <97 but 10 x 10> 97.

A Reteaching Assign Reteaching Set D on p. 402,

- . .
[ Bl B
L B
0 = B«
(] &3 (] &l
L K3 |
390 Topic7 | Lesson 7-4 A——

Iltems 20-21 Coherence Remind students o read the key to help
inferpret the graph, as they learned in an earlier grade. Since each
symbol equals 2 vofes, a half symbol equals 1 vote.

ltem 23 MP.3 Critique Reasoning Ask questions associated with
this mathematical practice. Are there any mistakes in Greta's thinking?
Explain. [Yes; If @ number is the product of two prime numbers, then
the number has 4 factors: 1, the number itself, and the two prime
numbers. So, the number cannot be prime.]

ltem 24 How many dollars are in 342 pennies? [$3] How many
cenfs are left? [42 cents] How many dollars are in 62 nickels? [$3]
How many cents are left? Explain. [10 cents; 2 nickels are left which is
equal o 10 cents] How many dollars are in 12 dimes? [$1] How many
cens are left? Explain. [20 cents; 2 dimes are left which is equal fo

20 cents| Do the leftover cents make another dollare Explain.

[No; 42 + 10+ 20 = 72 cents| 33



Intervention Activity 0

Prime and Composite Numbers
* Display "55" and “59" on the board,

* How do you determine if a number is
prime or composite? [Find the factors of
the number]

* What is the greatest number you
need fo check fo see if it is a factor for
each of these numbers Explain. [8;
Sample answer: 8 X 8 = 64 and 64 is
greater than both 55 and 59.] /s there
a number less than 8 you could use?
Explain. [No; The whole number before
8is7 7 X 7=49 and 49 is less than
both 55 and 59 ]

* Hove students work in pairs to find all
the factors of each number.

o Which number is prime? [59] Which

number is composite? [$5]

35 has . 5, 1, ond 59 o fuchas, ot
1 meus‘r‘cﬁ,

ek 230, 7,0m8.8 o Tk
58 v e e
5 rime. Yo et o rminder vhen
o e 1 \311,‘1}%;5 §10rd
Gy 1ts m\\a fictrs oot ) g1,

[— —

Reteach )

Patanch i Build
Name Ulimlrﬂllly
T4
P ucabulary
1. Ji prim numbser 15 2 whole number greater than 1 that has exactly ]
Hactors 1 and itsall
il the prime numdsr:

00:0:0:

L f eommpesite numbar is 2 whal fumbes gieater han 1 that hag
more than 2 factors

Clrcle the compeete rumbers

12]J. . .

. B i of a conpasitg numbert
Use the arrays at the nght to name the factors of 14,

Factors of 18
1236918 %ﬁ

18152 COMPOSIE pybr boraise it has
it than T Fcloes,

&[5 1 apeims of compoiite rimber
Use thearrays at the night to name the factors of 11, [T

Factors of 11:
11
Nia PHME by becatse it oaly

P e i, | ancd the nuenbse el

On the Back!

&, Daturmine il ssch nuribar s prene ar composile
D arrans for each,

|H

Compasite Prlme Check students'arrays.
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Center Games

Students work in pairs or small groups to
find prime and composite numbers. Have
students record the numbers, how they

classified them, and their explanations as

they play the game.

* Onle

vel

X | |
i I.i:
Tic Tac Toe i (X
*"'\-n.....--!“"
Fa B
(Lt ol el 20 e in e ecles arad 20 iR araler colee Gt s niumie
i or ‘Ilr cubes for players o share. et papser and & pendl, Tate tums
(AR T two oubes: Form a 2-digit numbser.
PR Ciecide ifthat number |5 pime or compasie.
Choose a definiion bekow o eploin vour srmaer. Cover the ansiwer
IV b o i Laleon, bage yaur nen,
"ubot The numbies 1538,
AEMple
pl BB |52 compasie number because it has mare than two facors
1,5, ¥ and 35
BB {5 hess than 41, 50 cover *Composie number less than 41
The first plager or team to.coves 1 row, calumn, o dagonal in one of the
" four sectinns of the gome baard wing J
g — g oy
Prima rursber Componths | L ompmee i
[E—— T Prime rasiuir Sp——
ot e 0 :.'f"":n ""“HI'I"'M' o than 40 Mh‘_‘T‘Mf st than 401
LComposits Casgait Covpaite | Cowpoate
ravkar groghe F:'_':r"“b; rareba prestar | ke L shen
o 11 b |
Ferir ruvher Compeaie i
i rmarher groale | marber b fo
LR i | )
[F— —. .
maka fen e mavber graate | maeke bt
41 fam 41 4l
Feima rarker | Prima b e F"I;""
greshee Thae 10| eia fhan 90 roll
Compoaty Compraity Compotiy
maka fen thae) mavker et | manke bt
L1 fhan 41 Ll

m Flaty again!

-
[ gar el (o 20 separed in ane coles and 20 im ancther colue Gt Tav numbe 3
VTR cubes fo playess o chase Geet puapet and a pendl Take tume

\

* * Advanced

ok b cubess Fomn a 2-digh numbser,
(TR Cecide if that number is prime or compashe. Edplan.

IFyou have o composite number, rame 2l of it factors
Fireel tha srumibeer of Tactar in all Caver the aniisr,
[ rhe anwwer |5 wakien, ke your peen.

= 2l The rwenber 88 or BB,
% 15 o compostte number, is factoes are 1,5, 7, ond 35, 35 has 4 faceors.
B iz o peienee nimiber becouse s only factors ses 1 and 53

M The first plorer ar team to coves 2 row, column, oo diagoeal in one of the
Fovur szt of the gome board wing :

Compesity Compesity
ravber ol ban | ke bt b

7 farken i fazforn
[N

ke farl ban F::f
8 fazkrn .

Coes pusie Corpesitn
rurber hal by | ke b b

; Compaie - Cowpuaie
rambur ok boa: varbar fhat

" faskei [ H fmidwd ¢ B Tasberd
Compoaty Comprity
perhe b b Frome [Ny T
Y faztern 4 factirn
| —y Lot
narker at ban | mnber ot b Er::' ranbur that hes
& fazkrn 5 farorn 3
Compesity Frimn Cermpodte
rerker i by rarsber et
4 farken 4 facturn

el v ° T B, . . b e |

35



'y 8) BEFORE

1. Pose the Solve-and-Share Problem
MP.2 Reason Quantitatively Look for students who realize

@ | Lesson7s

Name b

& LMultiples
that 9 is a factor of all the balls that are in play. SQ@‘“-’ ﬂ i
There are 9 players on the golf practice range. |
s s If each player practices with the same number of golf lcan...
2. Build Understanding balls, how many balls might be n play at the same time? use muliplkaton o find muliples

How many players are there? [9] How can you find the number Solve this problem any way you choose. ome

e
T

of balls? [Multiply each ball by the number of players] ‘ -

@ Content Standerd 4.0A B4
Mathematical Practices MP2, MB3, P4,
1P, P8

S,md I DURING You can use reasenin
- 6 What do you notice obou% the
3. Ask Guiding Questions As Needed prike ol bk
Suppose each player has 1 ball. What multiplication senfence ;
; A _ Golf Balls in Play
could you write to show how many balls are in play? [1 X 9=9) . — - -
Suppose each player has 2 balls. What multiplication ' ol s o Sy
sentence could you write to show how many balls are in play? : : 1| 1%9=9bolsinply
[2 X 9 = 18] What are the next three multiples of 9 that follow »l 2 2 9 =18 balk in play

182 [27, 36, 45] P | 3 3 % 9 = 27 holls in play
' 4

1y €9 AFTER | :

4. Share and Discuss Solutions
Start with students” solutions. If needed, project and discuss

= Mary’s correct work. ‘ See margin for sample student work.
3. 'I'ransition to the Visual I.earning Bridge Look Back! @ mP: Generalize Can you show all of the
A multiple is a product of any two whole numbers. A whole answers for I:}he problem?h Explairi. s
; ' - No; Sample answer: The fotal number of balls increases
number is a multiple of each of its factors. ./ bty Syl ek gt .

player practices. 1 x 9,2 x 9,3 x 9, and s on,

£ = . . ’ = I me e



5. Transition to the Visual Learning Bridge
A multiple is a product of any two whole numbers. A whole
number is a multiple of each of its factors.

6. Extension for Early Finishers
Write 1 x 7 = 7. Make an organized list of multiplication

equations to help find the next five multiples of 7 that follow 7.

2x7=14,3x7=21,4x7=28,5x7=35,
6 X 7 =42]

Analyze Student Work
Mary's Work

| ¥9 =9 balds

2.x9 = |8 balls
3X9 =27 balls
4 x94=36 balls
Ex9 =45 balls

ﬁ
Mary uses reasoning and organizes her work in a list fo find
multiples of 9.

Il

[

Look Back! @ MP.8 Generalize Can you show all of the
answers for the problem? Explain,

No; Sample answer: The total number of balls increases
as you mulfiply by the number of balls with which each
player practices. 1 x 9,2 x 9,3 x 9, and so on.

Digitsl Resources at Pearsonfealize.com

Sarah’s Work

q EGKHS, \8 EaHS;

27 balls, 3¢ balk,
LS balls, ...

ﬁ
Sarah skip counts to find multiples of 9 and the number of

possible balls in play. 37



MP.1 Make Sense and
Persevere

How many minutes does
it take for Car A to make
one full turn2 [One full turn
takes 8 minutes.] Describe
how Car A travels during
one full turn. [Completely
around the Ferris wheel
from the bottom around to
the top, and then around
to the bottom again.]

In the number senfence

| X 8= 8, what does the
I represent? [The number
of full turns] What does the
product represent? [That 8
is a multiple of 8]

What is the next multiple
of 82 [16] How many
minutes does it take Car A
fo make two full turns?
[16 minutes]

,& How Can You Find Multiples of a Number?

It takes 8 minutes for Car A to make one full turn
on the Ferris wheel. If the Ferris wheel continues
to turn at the same speed for the next hour,

at what times during the hour will Car A return

to the starting point?

A

mulfiple is the

product of a given factor
and a whole number.

oBpug Buiuina] |pnsip

One full turn takes
8 minutes.

1X8=8

8isamultipleof 1 and 8
because 1 X 8 =8,

Car Ais back at the starting
point after 8 minutes.

—

Two full turns take
16 minutes.

2X8=16

Car Ais back at the starting
point after another
8 minutes.

2 and 8 are
factors of 16, 16 is a

b Step3

Car Alis at the starting
point every 8 minutes
after that:

3IX8=24
4% 8=32
5X8=40
6 X 8=48
7 X 8=56

During the hour, Car A
returns to the starting

point after 8, 16, 24, 32,
40,48, and 56 minutes.

i ;
Convince Me! @ MP.2 Reasoning What is the next multiple after 567

Explain why itis NOT used,

64; Sample answer: There are 60 minutes in 1 hour. The next multiple
of 8 is greater than 60 minutes, which is greater than 1 hour.

MP.2 Reason Quantitatively
What can you do fo find
the remaining times that
Car A will return to the
starting point during the
hour? [There are 60
minutes in one hour. Find
the remaining multiples

of 8 that are less than or
equal to 60.]

Prevent

Misconceptions A

Some students may find
multiples of 8 beyond
60. Remind them that the
problem asks how many
times the car will return
to the starting point in
one hour.



() o
Convince Me! @ MP.2 Reasoning What is the next multiple after 567
Explain why it is NOT used.

6U; Sample answer: There are 60 minutes in 1 hour. The next multiple
of 8 is greater than 60 minutes, which is greater than 1 hour.

394 Topic 7 | Lesson 7-5 Py Education, Ine 4

Convince Me! MP.2 Reason Quantitatively Unlike the problem in
the Solve & Share, there are a set number of multiples that are needed fo
solve the problem. The Ferris wheel will only return to its starting point
set number of times in an hour. Car A returns to the starfing point 7 times
during the hour.

Coherence Students list multiples of 8 by multiplying 8 by 1, 2, 3, and
s0 on. This connects to work in previous lessons where students learned
basic multiplication facts. Since 8 is a factor of its multiples, it also
connects to the lessons about factors earlier in this fopic.

m Revisit the Essential Question. Multiples are the product of
E_;luﬂh-:rn

yger  factors. For example, 2 X 6 = 12. 12 is a multiple of 2 and 6.

mulfiples of 8 beyond
60. Remind them that the
problem asks how many
times the car will return
to the starting point in
one hour.
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@0

Name
. 0 ) % e o bt
+ Guided Practice g
g
Do You Understand? Do You Know How?
1.8 MP.7 Look for Relationships If the For 3-8, write five multiples of

Ferris wheel in the example on the h number

previous page turs at the same speed, = :

will Car A return to the starting point at garznple answers gi\rfn.

75 minutes? Explain, . "

No; Sample answer: 75 is not a 2,4,6,810 918,27,

multiple of 8. 36, U5

5.3 6. 10
0,3,6912 10, 20, 30,
Lo, 50

2. Suppose the Ferris wheel speeds up so
it makes one full turn every 6 minutes,
When will Car A return to the starting
point if the Ferris wheal continues to

turn for one half hour?
6,12, 18, 24, and 30 minutes

L

Far 7-10, tell whether the first number
is a multiple of the second number.

7. 14,2 8. 3,18
Yes Mo

9. 56,9 10. 42,7
Ne Yes

‘Math Practices and Problem Sohin% »

27. Name three numbers that are a multiple
of 2 and a multiple of 5.

Sample answer: 10, 20, 30

28. @ MP3 Critique Reasoning Lindsay says
all numbers that are multiples of 4 have 2
as a factor. s Lindsay correct? Explain.

Yes; Sample answer: All multiples
of 4 are even and all even numbers
have 2 as a factor.

29, & MP.4 Model with Math Lisa made a Venn diagram
showing five multiples of 3 and five multiples of 4.

What does the shaded section in her diagram show?
Numbers that are multiples of both 3 and 4

Lisa’s Venn Diagram

 piss Ao
ﬂuluﬂm‘r: MHH“R
|' I 4 4 B
0 |

\'? 15 6/
4

T ,_..f"}

Venn diagroms are
used to campars data about
two or more groups.

Independent Practice

W1 1-18, write five multiples of each number7
~ Sample answers given.
13. 6 14, 5

1.7 12. 4
7,14, 21,28, 35

15. 1 16. 1
11, 22, 33, uly, 1,2,3,4,5
55

4 812,16, 20

You can skip count ta
find multiples of numbera.

6,12,18 24,30 510,15, 20,

25

17. 20 18. 15
20, L0, 60, 80, 15, 30, L5, 60,

100 75

K For 19-26, tell whether the first number is a multiple of the second number, |'/

J:L 30,6

19, 44,6 20, 25,5 22, 54,9
No Yes Yes Yes
23, 28,3 24, 45,5 25. 64,7 26, 48,8
Na Yes Ma Yes

30. Describe how 20,000 and 2,000

JSL Higher Order Thinking lsabel wrote

are related.

Sample answer: 20,000 is 10 fimes as
great as 2,000 because it is fen groups
of 2,000; 2,000 = 10 = 20,000.

@ Common Core Assessment

this mystery problem: The quotient is a
multiple of 6. The dividend is a multiple
of 9. The divizor is a factor of 12,

Find one possible solution to lsahel’s
mystery problem.

Sample answer: 54 + 3 =18

multiples. Each player picks a number
card and says a multiple of that number,
Latifa picked a 9. Write all the multiples of

32. Latifa and John played a game of 33.

A roller-coaster ride completes a full loop
every 3 minutes, Seth listed multiples of
3 to determine when the ride would be
back at its starting point, Write all the

9 from the bax, mmultiples of 3 from the box.
Multiples of Multiples of 3
9 36 U 2 12 33

5 17 1% 36 4% 5l

9 1 12 13 19 33

40



TUTTETE TS WETS grven:
1.7 12, 4 13. 6 14, 5
7,14,21,28,35 4,8,12,16,20 6,12,18,24,30  5,10,15, 20,

25
15. 1 16. 1 17. 20 18,15
11,22, 33, Uk, 1,2,3,4,5 20, 40, 60, 80, 15, 30, 45, 60,

35 100 75

I\_F-ar 19-26, tell whethet the first number is a multiple of the second nurnber.j,

19, 44,6 20, 25,5 21, 30,6 22, 54,9
Ne Yes Yes Yes
23, 28,3 24, 45,5 25. 64,7 26. 48,8
No Yes No Yes
“Far another evample, ses Set £ on page 402, Topic 7 | Lesson 7-5 395

Error Intervention: ltem 1
If students have trouble determining if 75 is a multiple of 8,

then remind them that 8 must be a factor of 75 for 75 1o be a
multiple of 8. Encourage students fo see if 75 can be divided by
8 without a remainder.

ltems 7-10 Coherence Students can use what they know about
quotients with remainders. Is there a remainder when 14 is divided
by 22 [No] So, 14 is a multiple of 2. Is there is a remainder when

56 is divided by 92 [Yes] So, 56 is not a multiple of 9.

A Reteaching Assign Reteaching Set E on p. 402,

ToOTpTUTWTT T T
F

@ Common Core Assessment

32, Latifa and John played a game of 33. Aroller-coaster ride completes a full loop
multiples. Each player picks a number every 3 minutes, Seth listed multiples of
card and says a multiple of that number, 3 to determine when the ride would be
Latifa picked a 9. Write all the multiples of back at its starting point, Write all the

9 from the box. multiples of 3 from the bow.
Multiples of 8 Multiples of 3
9 3 W 12 3

9 W 29 36 45 35l g I 12 13 19 33

196 Tapic 7 | Lesson 7-5 6 essan Ed i . &

ltem 29 MP.4 Model with Math How can | use math | know
fo help solve this problem? [To find multiples that 3 and 4 have in
common, make a sequential list of multiples of 3 and a sequential list
of multiples of 4, then find numbers in common]

ltem 30 Is 2,000 a multiple or a factor of 20,0002 Explain. [A
factor; Sample answer: Because 20,000 is 10 times as great as
2,000. 2,000 can be multiplied by 10 to get 20,000. 2,000 therefore
is a factor of 20,000]

ltem 31 Higher Order Thinking If students have difficulty
knowing where fo start, encourage them to make sequential lists of
multiples of 6 and 9. Students should then list the factors of 12 and
use their lists fo find possible solutions.

41



Intervention Activity o

Relating Factors and Multiples
Materials
2-color counters (or Teaching Tool 15)

* Have sfudents use counters fo create
an array fo represent 2 X 4 and
write the related multiplication and
division sentences.

* Have students turn their arrays fo
represent 4 X 2 and write the related
mulfiplication and division senfences.

* Discuss how the mulfiplication senfences
show that a product is a multiple of
ifs foctors.

* Discuss how the division sentences
show that a divisor and a quotient are
factors of the dividend.

* Help students fo create other arrays and
identify factors and multiples.

2290 e
00

seee 00

2X4=8 4x2=3

3+2=4 B8+4=2

Reteach €)

Rstarach i Buald
Name U15|||I::illlg
75
Piocabulary
( 1. /i multiple (s the product of a given

fachar aned i while b You can
wied a miahtiplication chait ta halpfind
some maiples for numbears,

List some multiples of 5.

St 12 Fined the column (or row for 5.

)
VB[ 3| 4|5 6|F|A|®
£ &| B)I0|12) 14 &) 18
6| @ ]13) 18] 16| 20[3¢] 2
B 12| 1%) 20| 2&) 18 32) =

Stiep 2t All the rumibers in that
columin o o) a0 miltighs o 5

=3
R
 EA A
o

Wultigdes of 5, in the chart, are: 6] 3¢l zzlea ] ae] 56 st 72
i 15 20 25.]'}-55 1| 27| = 54 1w
40 45

L Whal ai soria multiples of & Lsa the maltiphcation char s
Sep 1 Fined 1he cokime (o i for &
e 2: Al e roimbrers in That coluenn Jor row] see mul gl of &
I the chast, the mulbiples of 8 are;

s, 24 32 40 48 56 64

1 ls Al amultiple of 87
Thik: What ramber times & eouals 487 8
48 |5 a multiphe of & because & fimes B erjuak 48

4,k 3%amlliple of 57

Thik: What rimbier s 9 acials 30
Wisnt 8 muipieof Shecse 30 15 ot the product of any

number times 9

On the Back!
5. wite S mailiples of aach rambie. Sample answers given.

“ 12 14
6,12,18,24,30 12,24, 36,48,60 15,30,45,60, /5

N T
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On-Level and Advanced Activity Centers O Q

Problem-Solving Reading Mat

Have students read the Problem-Solving
Reading Mat for Topic 7 and then
complete Problem-Solving Reading
Activity 7-5.

See the Problem-Solving Reading
Activity Guide for other suggestions on
how to use this mat.
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FLUENCY PRACTICE ACTIVITY ' S— —
) tame— Iuency.P.ractice
Students practice fluently adding and subtracting whole numbers F;_ th Activity :

during an acfivity that reinforces mathematical practices. Shade a path from START to FINISH. X &
Follow the sums and differences that are lcan...
correct. You can only move up, down, add and subtract multi-digit

whole numbers.

¥
(O Content Standard 4NBTR4

@ Common Core Standards

Content Standard 4.NBT.B.4 Fluently add and subtract multi-digit
whole numbers using the standard algorithm.

Mathematical Practices MP.2, MP.6, MP.7

right, or left.

Getting Started Ask students to work with a partner. Tell them 808 609 501
to record their answers and shade the path on their own page. +123 - 541 + 469
Go over the directions. 921 48 170
931 68 970
Both students should solve each problem and record their work. '
Tell students to take turns choosing which square fo try next. e sl e o il
- 188 + 607 — 558 + 125 - 696
As Students Do the Activity Remind students that the path 303 954 40 620 3t
: ; / 390 630 291
may go up, down, left, or right. There may be several options they
must try before they find the square with the problem that follows : 764 994 874 894 369
the rule. Remind students fo compare and discuss answers. + 346 - 405 +721 - 455 + 290
, A 1,000 589 1,595 449 669
Encourage students fo use mental-math strategies to help choose 1,110 439 659
the squares that are on the path. Some students may find all of
the answers first and then shade the path. Allow this strategy as it 568 it ::; 0 S;Z
: ; | - 485 + 901 - 725 +89 =2
provides the same fluency practice. o e oo s s
Another Activity Have students work together fo revise i bt i
problems and write a new rule for shading a different path from ' 119 977 087 812 335
Start to Finish. | Y - 239 +111 - 99 445




As Students Do the Activity Remind students that the path
may go up, down, left, or right. There may be several options they
must try before they find the square with the problem that follows
fhe rule. Remind students to compare and discuss answers.

Encourage students to use mentalmath strategies to help choose
the squares that are on the path. Some students may find all of
the answers first and then shade the path. Allow this strategy as it
provides the same fluency practice.

Another Activity Have students work fogether fo revise
problems and write a new rule for shading a different path from
Start fo Finish.

Extra Challenge Create your own Follow the Path activity. Start
with a rule. Write probfems to fit the rule so you can shade @ parﬁ
from Start o Finish. Then frade your activity with your partner and
complete your partner’s Follow the Path activity,

Online Game The Game Cenfer atf PearsonRealize.com
eme Provides opportunities for fluency practice.

@ Steps to Fluency Success To ensure all students achieve

e F|uency, see pages 43K-43N for additional resources

wtty including practice/assessment masters and online practice/
assessment on fluency subskills. You can also use the
ExamView® CDROM to  generae worksheets with multiple-
choice or free-response items on fluency subskills.
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Vocahulary Review| Q@ ous

— ) iy

- array

Understand Vocabulary + composite number

1. Cross out the numbers that are NOT factors of 16. + factor
+ factor pairs
1 2 X 4 8 - generalization

« multiple
2, Cross out the numbers that are NOT multiples of 3. )
« prime number

3 6 g9 N ﬁ « whole number

3. Cross out the numbers that are NOT whole numbers.

1 X 7 14 6219

4, Cross out the numbers that are NOT factor pairs for 24,

land 24 2and 12 Jafde 4afd 8 dand 6

Label each example with a term from the Word List,

5.13 prime or whole number
6. 12 composite or whole number
7. 800 array

8. When factor pairs begin repeating, generalization

I have found all the pairs for a number,

Use Vocabulary in Writing

9. Marisol says 23 is both a prime and a composite number because 2 and 3
are both prime. Use at least 3 terms from the Word List to explain the error
in Marisol’s reasoning.

Sample answer:

When determining if a number is prime or compasite, you look at
the value of the number, not the value of each place in the number.
23 is prime because it has only 2 factors.

Students review vocabulary words used in the topic.

Oral Language Before students complete the page, you might
reinforce oral language through a class discussion involving one
or more of the following activities.

* Have students define the terms in their own words.

* Have some students ask math questions that use the words, and
have some students answer the questions using the math words.

* Play a “What's My Word2” guessing game in which you or a
student thinks about one of the terms from the Word List and
says a clue that others listen fo before they guess the word.

* Play a “Right or Wrong?” game in which you or a student says
a senfence that uses one of the words correctly or incorrecily.
Then others say “right” or “wrong.”

Writing in Math After students complete the page, you might
further reinforce writing in math by doing one or more of the
following acivities.

* Give students a non-example of terms from the Word List,
and have students correct the non-example making it a
correct example.

* Have siudent pairs write each term on a note card and each
term’s definition on another note card. After all of the terms
have been written and defined, allow students time to play a
matching game where the cards are face down, and students
take turns turning two cards face up trying to match each term

with its definition. "



Pl i e
pages 3 -374

Diraws arrays to fired all the factors of 5.

In

T rovwy of B
8 rowes of 1

Z rowws of 4
a4 rovew s osf 3

The factors of B are 1, &, 4, amd &,

Rermeamber that 1 is a factor
af ewvery numibser,

[ Use grid p;parl:-u-fi'uzl thie |
| Tactors of each numiber.

1. 268 1,2, 13, 26

e 1, 3, %

3. 37 1,37

uEdl ing

a. 24 1,2,3, 4,6, 8, 12, 24

5. 1= 1, 1%

pages 375-380

Fimd the factor pairs for 12_

1 and 12
2 and G
3 and 4

The factorsof 12 are 1, 2, 3, 4, 6, and 12,

Remeamber you can use counters or grids to
miake arrays and find the factors of a number,

: Find the factors of each -I"I-I.II'I'I-IIIEI'. |

i

1.45 1,3,5, 9, 15, 45

.8, 14, 28, 556

2.0 1,2, 4L 5 8, 10, 20, WD
3.5 1,2 .4 7
4. &3 1,3, 7,9, 21,483

pages 381 -I8A

Thimk about these questions to help vou wuse

raepeated reasoning.

Thinking Habits
= e gy Calculations repreated T

= an | generalize
frorm cxamiples?

= "Wihest shaortouts dao | nobice?

Remeambrer to look for repeating factors when
dirvidirg o find the factor pairs of a nnumbern

A valet hat 34 cars to park inm a rectangular array.

1. What are the different wwawvs The valet

could park the cars?

1 row of 34 cors; 34 rows of 1 car;
2 rows of 17 cars: 17 rows of 2 cors

2. Howe do you kieows wilien wou Can $top
looking for factors of a number?
When the factor pairs begin to repeat.
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pages 3IB7-392

Is 48 prime or composite? Remember you can use an array to determine

To determine if 49 ks prime or composite, find if & number |5 prime or composite.

whether 49 has factors other than 1 and 49. Tell whether e*a.:h rumber is F"m-j
ar Composite. |

49 is composite because it s divisible by 7,
49— 7 w 7 1. 13 Prime
2. 25 Composite

L ] ] (1 1 ] .
a9 a8e 3. 55 Composite
[ T ] (T X ] -

5 29 Pn
1T "me
a9 L 1 1 ] 6. 23 Prime

7. 64 Composite

8. 99 Composite

9. 5 Prime

10. 21 Compaosite

pages 393-394

Find five multiples of 7. Remember that to find multiples of a number,
multiphy the number by any whaole number,

l Fimd five multiples of each number. Jr

Use multiplication.

FH1=7 =
TH2=14 s‘f?‘ﬁﬂf?'ﬁ”fﬁ“'
7 3A=2 2.6 6,12, 18, 24, 30
7w 4= IR 3.4 4, 8 12, 16, 20

4.9 9 18, 27, 36, us
7x5=135

Tell whether the first number is a multiple
of the second number.

5. 22,2 Yes

6. 29,3 Mo

7. 255 Yes
8 40.8% Yes

anz Topic 7 Feteacking O 48



Hama

1. Courtney has 36 photos to arrangeon a
gallery wall.

Part A

Howe miany ariays can Courtnay
make with the 36 phatos? List all the
pessible arrays, 2 points

=

9 arrays; 1 x 36,2 x 18,
Ix 12,4 %96 x4,
Oxb,12x318x2,
36 % 1

1. Peter wrote 4 sets of “

nurmbers, Which sats -

shaw only multiples ssessment
of 67 1 point

22.6,12.18, 4 ey 0 Mo
2b. £, 16,26, 36 0 Yes @ N
2c.1,456 O ¥es ® Mo

2d. 6, 60, 66, 600 & e O Mo

Part it

How many factors are thare for 347
Write them. What da vou notice abaut
the number of factoes of 36 and the
nurnber of arrays Courtney can rmake
with the photes? 3 points

9 facors: 1,2, 3,4, 6,9,12,
18, 36; Sample answer: The
number of factors is the same
as the number of arrays.

Part C

Write all the factor pairs for 36. 1s 36
prime o composite? Explain, 3 points

1and 36, 2and 18,

Jand 12, 4ond 9, 6 and &;
Composite; Sample answer:
36 is composite because it has
more than one facior pair.

3. Which statement is true? 1 paink
® Theonly factors of 3are 3and 1
8 The anly factars of 4 aed and 1.
€ The anly factors of & are & and 1.
@ The only factors of 8 are 8 and 1

4. Choose the correct word from the box to
complete each statement. 1 point

[ Prime Composite ]

19isa| EII'I'IE nurmber.
12i5a) CﬂmED!“& ket
3iisa) tDI‘I'IEHE number.
1754 E} TS

5. The dividend Is a multiple of 4. The
divlsor |s a factor of 12, The quotlent ls a
factar of 18 Chooie numbers from the

bo to find one possible solution, 1 point

mple onswer given.

¥ . b _ 9
Dividend DCivisar Cuotient
(2 3 4 6 8 9 12 36)

Topic7 | Assessment 403

&, Write 3 multiples and 3 factors for 24,
2 paints

Sample answer: Mulfiples:
24,48, 72; Factors: 1, 2,3

7. Corky wrate a list of factars and a list
of multiples. Draw lines to match the
factars with the multiples. 1 point

Factors Multiples
g | a8
7 b
5 7
= N

8, Select all the true statements, 1 pﬂinl

' Acomposlte number has at least
3 factors,

() an prima numbers are odd.
(J 99isa prime number
' 2lsthe smallest prime number.

. All even numbers greater than 2
are composite.

| prime numbers have 2 factors,

10. Which lists all the factors of 257 1 point
® 1,
® 155
© 1,10,25
@ 1,255

1

—_

. Carter lives on a street where all the
house numbers are multiples of 6. Name
two possible howse numbers betwean
601 and 650. Explain. 2 points

606 and 612; Sample
answer: Multiples of 6 can
be divided by 6 without a
remainder. 606 + 6 = 101
hdm:lﬁli +6=102

9. Martlka says factors and multiples are
relatad, Use the equation g « 7 = 42
1o deseribe the ralationship between
factors and multiples. 1 point

Sample answer: 6 and 7
are factors of 42. 42 is o
multiple of 6 and 7.

12. Write each number In the corract answer
space to show factors of 27 and 35,

1 poinf
Factors of 27

Factors of 35

3 92 573

i85 7 o8 735

13. lavier says all odd numbers greater than
2and less than 20 are prime, Find an
odd number greater than 2 and less than
H0thatis NOT prime. Explain why the
number s ot prime, 2 poinh

3
9; Sample answer: 9 is not
prime because it has more
than 2 factors: 1,3, and 9. 9

is composite.

J

404 Topie 7 | Assessmant
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Topic Assessment Masters

N, Mgl A B4 o angils S pieg dones
W R W e v e el

Fart A

Hezpy rrcy vy n Morgie muaae
wieh | e iy g piagaoresa s Ui ol ke
i jiws 3 pointe

- |
7 orrays; 1 x 64,2 ¢ 32,
4 5 16,8 « 8,16 = 4,

|32 % 2,64 % 1

Farl B

Herws ey TS g e e 3
Hrie e Wl do yow nobe gt
ibr rumza s Becion of 24 sed the
riiTbe ol aoet MaE] B con mokewich
Thi- eneigine] A iww< | 1 pezdnkr

T factors; 1, 2, 4, 8,14,
32, 64; Sample answer:
Thie number of factors is

the same as the number
| of arrays.

Far: C

‘Wrin ol ke icior e for G0 b 24
i oo comiesaie | Eagldn. 3 psinky

1 and 64, 2 and 32, & and|

16, & and 8; Composite;

Sample answer: &4 is
becaiie

it s miore tham one

Tactor F‘-Iil‘. |

d. Fige o 4 @ ol rre b Wa kck

i E ahime paby ey s of A F N pezdnk

Ia 8 14,34, 13 L=
b, 165,72, 40,34 LA
e 248 O e W Mo
. B30, EE, 530 L

1. Which masmenicone! 1 paind

& The onty boioi ol 4 ped el 1.
B The oobp boicnod T ae T md L.
£ Tae prbp bcioruod 14 0w 10 a1,
B Thig ordp Rachas of B2 g X2 g dl 1,

4. Chaeniss thes oo waad Do 2 b i

e b e e adpmedl B gzt

Fore Lorpmie J

LT ..r prime ] ksl
=--...Jtmmnﬂti-u-l.-r-.
ﬁ:ln.4|f|ﬂ'l1l:lﬂﬂ-|l§'ru11l:r.

nlu.[mmpmll';: rumhar

5. The deiiderd b ok ple ol TaE

o o e o Tk The el s s
Fcrow ol 3 i i i b Do the-

buis Ly Wil cair i il b Spdi g, 1 pinimsg
Sample answer given,

12 . 4

i LA i

:1-||u|'i|:I=|:I|

B T N | T

>

. ‘M 1 madspksi aed 0 bacioes o 13
r nki

Sample answer:
Maultiples: 12, 24, 38
Factors: 1,2, 3

B, ‘Which | all e Lciomal 167 1 paist
o
oo asg =
L R FTREAEE T
3 70, i0w ndd, 10, T4

T, Eriwuiworods 5 o of Temoes aed 5 B
of reekiglen. Caww §eex o muich the
Lactis withisfie miligh= 1 point

Pk

H—T—

A

. S e ine dairmerin 1 ol
B 20 e e s B 2 Ll
B it e bai i el

5 bcion

[ mi o purite rusdess 2o cokd
B 9 ks corpasie aeeber
[ 3 e beowr grives ramites

. BN P n rimises greski 1han 2
S CTRRRH I

. Eurt nwys facion ond reekizlen e
e . U e gt B 4 L= &
1 ikt The vl pahip e s
Eatprs wud reidpples, 1 peink

Cample answer: § and §

are sof 40. 40 ks a
maultiple of 8 and 5.

L= .

1. Peie's Paremn mih o prakes e geck of
4. A casre rewth bersessn 48 and 415
Auizckrs o et Moree e pa ible
R b A0 k] 415 T e
Flighes ald Eaplaa. 3 pniste

d0d and 408; Sample
answer: Multiples of
& can be divided by 4
withaut a remadnder,
434 = 4 = 11 and
40/ + 4 = 102

LF B TR AT A T T g FETTE L
r.'n-l I-n-ll'l-wl'm of 15 ared 4%,
=zn

| Faoesalia
I_! 36 18

Faa e 0l 9
7 49

e ual

1}, Josed wwn o evm e amee oo b thon 38
o craTiaedE, Ml on s rumbss Ba
Than 3t i BT romgos e Laghin

mm‘hﬁlrﬁ H O OO

2; Sample answer: 2 i
not composite because

it only hai 2 Tactors:
1 2. J

o - b e e R o .
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Mama

Arranging Cars to Sell
s Ortiz owns a car dealership. The dealership has the
irventory of cars listed in the Ortiz Car Dealership table,

2. As Ms. Ortiz sells sedans, those sedans remalning are parked In
different arrangemeants.

Complata the Arranging Sedans tabla to find the number of ways
s, Ortiz cam arrange each number of sedans in the front lot so
there are at least 2 rows and maore than one sedan in each row. 1 pnil'll‘

@ Perfoante
Assessment

1. Ms Ortiz wants to arrange all of the trucks in the frant lot
She would like to have same number of trucks in each row,

Part A

Arrenging Sedans
Howe many different wanys can the trucks be arranged - )
in the front kot if the same number of trucks are ... Artiz Cor Dealership ""m“ Humber Left A:’:"ﬂn":;:'r'“ Arrangements
parked In aach row? 1 point Typs of Number
Wihicle _ Dealership Has 15 2 5 rows nf ?;
| 4 ways Compodt 40 7 rows of 5
Part B Sechan 34 . 2 2 2 rows of 17;
‘What are all the ways the trucks can be arranged? UV - 23 1 ? Frows UF '2
Diraw and label the different arrays. 2 paints ; £11
y Truck 15 4 13 2 3 rows o y
15by 1 11 rows of 3
3 b}' 5 2 rows of 16;
5by3 ) 32 " 16 rows of 2;
4 rows of 8;
8 rows of 4
5 31 0 None
0 0 .
1by 15 2 rows of 15;
bart 15 rows of 2;
M. Ortiz would like the arrangement te have more than & 30 b 3 rows of ]ﬂ"
2 rows of trucks bart less than 6 rows. What are the ways 1ﬂ rows DF 3;
tha trucks can be arranged? Explain. 2 pﬂil‘ll! 5 rOWS ﬂ'l: &
r
5 rows of 3 trucks and 3 rows of &6 rows of 5
trucks; Sam n :1r
5 trucks; Sample answer: 1 row of [ 29 0 None |

15 trucks and 15 rows of 1 truck do
not meet Mrs. Ortiz’s requirements.
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Topic Performance Assessment Masters

Mame
Marching Band Marching Bared
Tha siections of the marddng Band are shovsn In the [——
Marchang Band tabi=. Sirlinn [ —
¥, The baand director nesds to decide hoeto amangs Bireas 14
tka mamibers ol the manrching ks inlo e with P i b va
e o= Padrrilsar off fisrslsais inoaeh o, Each o
should have benseem 5 ard B membsers. Womdwinil L)

Part K
Wihet oe= 3l the ways the band diector could srrangs the members of

the percussion mobiend Shie S difement vy on the gid, 2 podnts

F! rows with 6§ members in each row =E

Part@
Wihist ee a1l the was the band diseceos could aimange thie b of

tha

b seovion! Explein Bowy vou knos pou hisss sl posdbls smangements, 2 palnis

3 rows with 8 members and 4 rows with

& members; Sample answer: First | found

all the factor pairs for 24: 1 and 24, 2 and
12, 3 and &, 4 and &; When factor pairs

start repeating, | found all the factors for a
number. 1 row of 24 members and 2 rows of
12 members both have too many members

of 4 members do not have enough members

4 raws af 6 membaers.

in each row. 24 rows of 1 member, 12 rows of
2 members, & rows of 3 members, and 6 rows

each row. That leaves 3 rows of 8 members and

in

W Perfurmans ki e # P———

o S A k]

Pant T

Wihat pes all the ways the hand direchor could srmangs the members of the

wizndwined sectian? Explaie, 3 points

 members par row.

The director cannot arrange the woodwind
section into equal rows that have between
5 and & members in each row; 19 is a prime
number, its only factors are 1 and 19. 1 row of
19 members has too many members in each
row, and 19 rows of 1 member has too few

2. Dne o dha i mibefs of thie oo P 5607k carrat msach dhls

Inday night.
Part A

Complate the Mamber of Messbers by Sectign
Tarliba 5o shivie Chal ne Prember is misding fom
the weadwind secoion. 1 point

PamB

Far this Fredag whar gee all the wags the band
dir=ctor conld amange the mamibers of the
wiptichend fec Hiant Bemamber thal mach mow can

only have berseen 5 and 3 members 1 poimk

ii rows of & members

Sumhier od flambars by Sectign
Secmion Messheirs
Frass :4
Percusiiin 1 1
‘Wedrdwind 1 E
Tamal 5.4

PamC

That Bl dINeCton wamts t 1y 3 nev format on. Thie nesy Tomatkon mkst
higwss at k=gt 3 mambers but rot more tan 3 mamibees ineach eoe List gl

the posivibles wigs the Bamd director ceuld arvimage The lolal mesben, 1 pobnt

rﬁrnm of 3 members, 9 rows of & members,

18 rows of 3 members

.mlumﬂ

iy TR

B P L B B
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