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sson %4-9
Write Numerical Expressions

Be Curious
What math do you see in this problem?

The aChooi secrotary will order soene Doses Of Maghihg e

The Domes will have some yeSow and Some Dink Paghiighte

Why B it mportant 1o speik
Cloarly and ConChely?

Learn

The school sacrtary will orpe
of nwgnhighlers
How can you show the number of

yellow and pink highlighters that will
D In the crder T

o DOxes

The mumerical espresshon & = © The numei Ccal sxprwsson 5 x 3

shows the numiber of yoliow
gnhightars that will De = the order

shows tHhe nutber of ok
Pghhgnters that will D m the oroer

9«6 9x3

" . - ~
Biren M s Mgt el evy Bosas Pk haghighters
twilgred " goet bos ot ieve 2 N esch J0x

Thes Numeancs D ression Shows the numbers of yellOw and Dk

DR - cinon

HOw 15 an eQuation samilar
10 an exprassaon® How s 1
diMecont?

hughlighters that will De = 1he Ordot

X6+ (9Xx35

S .~ X ang

YOU Can use NumiDers —operaton sy mDoils, sech

* N0 Grouping SymMbois. suth as padermhesss. 10 wrile AumerCal

TR DRSO

@ wWork Together

What numencal eepessomns represent tThe Soscripson’

Aod 35 and 732. Then multiply by 12

(3S + 72 XMV or12 x (35 + 72)




What numerical expression represents the description?
2. Multiply 4 and 8. Then, add 7.
(Ax8)+7

1. Divide 40 by 5. Then, subtract 2.
(40 ~5)-2

d

8 4, Add 48 and 5.6. Then, subtract

the sum from 15.9
16.9 - (4.8 + 5.6)

3. Add 2?} and 4-§-. Then, subtract

1 = 9
@2+43"3

5. Subtract 4% from 10%. Then, divide 6, Subtract 8 from 32. Then, divide
by 3. 48 by the difference.

(102-43)+3 48 = (32-8)

7. Add 67 and 825, Then, multiply 8, Divide 24 by 6. Multiply 5 and 7.

by 11.2. Then, add the quotient and the
(6.7 + 8.25) x 1.2 product.
(28 +6)+(5%7)

9. Error Analysis Christine is planting 48 marigolds. She will
plant 12 of the flowers in pots and the rest in rows of 4 plants
each. She wrote this numerical expression 10 represent the
number of plants in each row.

48-(12 + 4)
How do you respond to Christine?
The grouping symbols should be around 48 - 12

because that is the difference you need to find
before dividing by 4.

P~
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10. The school cafeteria is making snack packs.
Each pack will have the number of
carrot sticks and celery sticks shown. What
numerncal expression represents haw many
carrot sticks and celery sticks are needed
to make 25 snack packs?

Sample answer: (25 X 4) + (25 x 3)

11. The principal is making 50 new student packets, Each packet
contains 12 pencils and 5 pens, What numerical expression
represents how many pencils and pens the principal needs to
make the packets?

Sample answer: (12 + 5) X 50

12. Katie makes 49 cookles. She gives 4 to her sister and then
divides the cookies up equally to give to her 9 friends.
What numerical expression represents how many cookies each
of her friends will get?

(49-4)+9

13, Extend Your Thinking Write your own description and
numerncal expression,

Sample answer: (3 + 2) X (5 + 10); the sum of
three and two, times the sum of five and ten.

=<



a-2 Learn

interpret Numerical Expressions How are these numencal expeessions the same? (10 X 5] + &
dfferent” "
How are they 10 x (08 + 4)
Both expressions have 1he same numbers MO X+ 4
W8 . an2 4 10 % (18 + &)
8. cur'ou’ Heth sepressiarm use Multiphcotan
and acditon
How are they the some? BCIh Expressons Nave parent hwesos
How are they different?
The eapressions are Sifferant in how the Numbers are groupea
Thes sspression ik the sum of 4 a0 Thin eaDreesiom s thwe prochuct of O
the peochuct of 10 ane 9 e thwe sum of 1R st &
;1"‘]('.3}04 Wx2E + 4
S0 -4 0 = 22

YOU ZAN UNOSrSEANG NUMETT 8l XS e<h0~s mm"
(3 x 4508) + (3 x 32.6) Ly iIMrpretng them | How soes locking of 1he parts

of a mwmerical expression
lhﬂoyc«;ntmn’

(458 + 326) X 3 Q@ work Together

Irterpeet the nurmenical espessscns \

Compare the euprassons Usng >, <, or = Explain your roasorsng
(L5255 + 1L583) +12 K)1525 + 1583
Sampie answer: both expressions show the sum of

1.52S5 and 1,583, but the first expression also divides
that sum by a number greater than 1

HOW 290 you show you understand |
how others are heeling?




1. 9X18)-5 2. 9% (18-5)
Subtract 5 from the product  Subtract 5 from 18, then

of 9 and 18. multiply the difference by 9.
3. B0+(20x 4) 4 BO+20)x4

Divide 80 by the product Multiply the quotient of

of 20 and 4. 80 divided by 20 by 4,

Compare the expressions using >, <, or =. Explain your reasoning.

5, 120+12®c120+12;-9 6. 50.5x7.2®(50.5-4.8)x72

Sample answer: The quotient Sample answer: The 505 is
of 120 + 12 is reduced by 9 in reduced by 4.8 in the
the second expression. second expression,

7 53xQg+33(=)BFx23+67 %33
Sample answer: Distributive Property; 5-3- is multiplied
by both addends.
calculations, which costs more? é
Explain your reasoning,
sunglasses; Sample answer: Because 22 > 15, the

product of 4,500 and 22 is greater than the product
of 4,500 and 15.
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8. A store ordered 4,500 T-shirts and
4,500 sunglasses, Without doing any

Determine whether Expression A is 5 times as much as
Expression B. Place a checkmark in the Yes or No column.

Expression A | Expression B
9, th%xa-g) 1-}x4% v
10. |(5 % 4.29) + (5 x 8.99) 439 + 899 v
n |ies x5 x2 (65X 2) X 5 v
12. |(3492-2482)%5 3492-2482 | ¥
13. |(B9S5 +345)+ 5 B9S + 345 v
1. |6.71% (328 x 518) 6.71% 328 v

15. Extend Your Thinking Write a word problem that could be
represented by each numerical expression

8X (442 Bx4) +2

Explain why the way the expressions are grouped iImpacts what
happens in the word problem,

Answers may vary.



: 43
Evaluate Numerical Expressions

Be Curious
What do you see?

What heips you St starea on
yOoul work?

Learn

WO Stuge s ewaluate o b+ o X B+ 4

What might explain wivy their answers
are different”

WhHhen yOu evurls @sDressoTs,. yOu Need 10

Wilow cortanm stens

Step | Evaluste any expesssions imide groupmg symbols, e
Parerahe ey

G+ xE»4
6542454

Step 2 Perfoem any mulplication or division s cader Som loft 10 dghe

S+ 244
G+6

Step 3 Perform any SCaRion or subtracsion n orcer from eft to right

E+6=1

Ome student i not ollow orger of cperations

Whon you ovoisato numarrcal

CET e

HOwW 002S TNe Oroer Of Operanons
Nelp you evaluste expressamnm?

ORPIeASAOMTA. YOu Need O perform
opomtions It & spectic oroer, calind
order Of cperabons

e Work Together

(5 e avaluaton of 10 X 3 4+ 2 the same as the ayauation of

{1C X 3} + 27 Exprain

Yes. Sampile answer: Both expressions equal 32.
Grouping numbers is not necessary unless the
grouping changes the order of operations.




Which operation will you perform first to evaluate the expression?

Explain your reasoning. Explanations may vary. 11. Which numerical expression is 12, Which numerical expression Is
equal to 8? equalto 1?
BSARE s A 20:6X4+7 A 96+12X4+2
subtraction division
B. (24+6)X4+7 @) 96+ (12 x4+ 2
© 22+Ex4+7 C. 96+ (12X 4+2)
3 %x(?%+6%) 4. 100X 44610 D. 2446X4+7) D. S6+12X (442
addition multiplication

13. Error Analysis Brenna evaluated this expression. How can

you help Brenna correct her thinking?
Sample answer: Brenna multiplied
first when she should have
performed division and multiplication
from left to right first; the answer
is 54,

14, Extend Your Thinking Evaluate the expression. Then, explain
how the use of grouping symbols could change the expression
and how you evaluate I,
5

6+2+9+3
9. 23 +13x65-3=105g 10. 58X (675+325)+2=_29 Sample answer: As written, the expression is equal to
6. Grouping symbols would change it only if there were

parentheses around 2 + 9; Then, the answer would be -12;

What is the solution? Show your work. Check students’ work.

5. 3+7x2= 17 6. 3+7)1x2= 20 |
i %+2!9+5=

Win

7 S6+B8-3+2x5= 14 B 56+8-3+2)x5= 40

. Umit 14« Ngetvaic Thinkig 241




Unit 14
Order of Operations

Name

For cach problem, determine which operation showld be evaluated
first. Do not perform the exact evaluation.

L 443 x99

Vhich espresson shouls be
ovaluated Sirst?

Explain 0c show your thinking.
Explanations may vary.

2 JA46x24

Vimich expressyon should be
wva usted fint?

@® 2+6
b 6x2
€ I+4

d  Doesn't mattor which &
Sone *irst

Eaplan of show yout thinking

Explanations may vary.

For each problem, determine which operation should be evaluated first

Do not perform the exact evaluation.

2 B4y

WhCH exDression sMouia be
evalmed tesr?

a B+3

Expiain of Show yourt thinking
Explanations may vary.

4 6+034+xa

VDACH expoession should be
evalmeg fryt?

e 643
® 3+3
e IxA

d. Doesnt matsor which s
evalunted -5t

Explain o ahow your thinking.
Explanations may vary,




Lesson 14-4 Learn
Numerical Patterns Alex and Jenna participate in a sit-up challenge. They both do
O sa-ups on the first day. Each cGay after the first day, Alex adds
2 sit-ups to the number she did the previous day and Jenna adds
S sit-ups to the number she Gd the previous day,

How many sit-ups will Jenna do on the day that Alex does 20 sit-ups?
Be Curious You can useo numerical patterns 1o nelp you saolve the problem

What questions can you ask? Each day. Alex does 2 sit-ups more Each day. Jenna does & sit-ups
than the day before.

| m— . - ’ . & -
® 00 000 0000 [Theruie | | morethen the day before. o
0.2.4.6.8.10, ..« | IS 048 2. | 0.6 12,18 24, 30" = odd &, |
. ' . . . Each day is a term in the pattern. The matching
torms are corresponding terms | cormesponding tems |
®@ 00 000 0000 ) Doy1 O Dey3 Doy s/omys Doy
Alex 0 =2 4 |s 8 10—
® © 000 0000 | D =3
Jenna O (5 12 {18 29 30
' . ' . . . ‘ . . The number of sit-ups Jenna does is atways 3 times the number of sit-up
® 00 000 0000
Use the relaticnship 10 solve the probiem
® o 000 0000 20 % 3 =60 How I8 this relationship
. . . . . . . . . Jenna does 60 sit-ups on the day that connected o the rules for Alex's
Alex does 20. and Jenna's numeric patterns?

You can identify a relstionship between coresponding teorms in twe
nuUMenca patterns.

@ Work Together

Math is On the day that Jenna did 54 s&-ups In a Gay, how many st-ups did
Alex do?

What are your strengths in math?

18 sit-ups

coraid i 245




Use the information given for Exercises 1-8.
Quentin and Tyler are running laps on the school track. Each
time they complete a lap, they do jumping jacks.
They both do O jumping jacks after the first lap.,

Each lap, Quentin adds 1 jumping jack to the number of jumping
Jacks he did after the lap before

Each lap, Tyler adds 4 jumping jacks to the number of jJumping
jacks he did after the lap betore.

1. What is the rule for Quentin’s 2. What is the rule for Tyler's
numerical pattern? numerical pattern?

add 1 add 4

3. Write the first 5 terms of Quentin's 4. Write the first 5 terms of Tyler's

numerical pattern. numerical pattern,
0,123, 4 0,4,812,16
5. When Quentin does 4 jumping 6. Whatis a refationship between

jacks after & lap, how many corresponding terms in the two

jumping jocks will Tyler do after numerical patterns?

that same lap? Multiply the number in

16 jumping jacks Quentin's pattern by 4.
The product is the
number in Tyler's pattern.

7. How many jumping jacks will Tyler 8. How many jumping jacks will
do after the lap when Quentin does Guentin do after the lap when
8 jumping jacks? Tyler does 40 jumping jacks?

32 jumping jacks 10 jumping jacks

. Unit 14« Algeliraic Thinking 247

Use Numerical Patterns A and B for Exercises 9-12,

Numerical Pattern A: 0, 2. 4, 6, 8. 10,12
Numerical Pattern B: 0. 6, 12, 18, 24, 30, 36

9. What is the rule for Pattern A? 10. What is the rule for Pattern B7
add 2 add 6
11. What is a relationship between the 12, When the number in Pattem A Is
corrasponding terms in the two 28, what will be the number in
numerical patterns? Pattern 87 84
Multiply the number in
Pattern A by 3 and the
product is the number in
Pattern B.
13. Extend Your Thinking Write two numesical patterns where
a relationship between the corresponding terms is to multiply by
6. Start at O and write the first five terms for each numerical
pattern and the rule for @ach numerical pattern
Sample answer: 0, 2, 4, 6, 8 and 0, 12, 24, 36, 48; The
rule for the first numerical pattern is add 2; The rule for
the second numerical pattern is add 12.
Q Reflect




A sson 44-5 Learn
Relate Numerical Patterns Pattern A starts a1 O and adds 1to each term

Pattern B starts o2 O and adds S 10 ench term

How can you determine a relationship between commesponding
terms of these numerical pattems?

Yoar can use a table to identify a relationship between the patterms.

Be Curious

Eachterm in Pattern B is 5 times as much as ts

Pattern A | Pattern B
What do you notice? -9 l . 5 corresponding term in Pattern AL You can use
What do you wonder? this refationship to determine unknown terms
) Q
/ N - O ! & | Math is (CIUREIS
2 1 How are the terms in Pattem A
3 15 related to their correspondang
terms in Pattern 87
Pattern A: 0, 2, 4, 6, 8, 10 : s
e e B R B oo
If 10 & & torm in Pattern A, what i 70 is a term in Pattern B, what
Paﬂem B: 0, 8, '6, ZA, 32, 40 cse is its corresponding term in Is its corresponding term in
Pottern B7 Pattern A7
WXSe=t CX5=70D
=50 c=14
You can organize numenicnl patterns in & table to help you idemdy
and cescribe relationships between corresponding terms.
@ Work Together
How can you detormine a relationship betweoen corresponding terms of )
these two numerncal pattems? ]

Pattern A starts at O and adgs 3 to cach term,

Math is

How oo you show others
you respect their ideas?

FPattern B starts a1 © and adds 6 10 each term.

The terms in Pattern B are 2 times as much as the terms
in Pattern A.




Describe a relationship between corresponding terms in 7. Pattern A starts at O and adds 110 each term, Pattern B starts at
Patterns A and B, 0 and adds 6 10 each term. If 5 is a term in Pattern A, what is its

1. Pattern A starts at 0 and adds 4 to each term, co"esm"d'ng term in Pattern B? 30

Pattern B starts at O and adds 2 10 each term,

The terms in Pattern A are 2 times as much as 8. Pattern A starts at 0 and adds 4 to each term. Pattern B starts at

the corresponding terms in Pattern B. 0 and adds 8 10 each term, If 24 is a term in Pattern A, what is its
2. Pattern A starts at 0 and adds 3 to each term, corresponding term in Pattern B? 48

Pattern B starts at 0 and adds 9 to each term,

The terms in Pattern B are 3 times as much as 9. Pattern A starts at 0 and adds 3 to each term. Pattern B stants at

the corresponding terms in Pattern A.

3. Pattern A starts at 0 and adds 20 to each term
Pattern B starts at O and adds 5 to each term,

The terms in Pattern A are 4 times as much as
the terms in Pattern B. 10. STEM Connection Saffron is baking bread. She I

wrote these numerical patterns to record the
amount of water and flour needed.
Water (incups): 3.4, 5,6, ..
Pattern A | Pattem B Flour (in cupsk 6, 8,10, 12, ...
— How many cups of water s needed when using

0 and adds 12 to each term. If 72 Is a term In Pattern B, what is its
corresponding term in Pattern A7 18

Use the table to answer Exercises 4-6.

4. Fill in the unknown terms in the table.

0 0 48 cups of flour? 24 cups of water
2 3
5. What is a relationship between the 4 16 .
corresponding terms i Patiems A snd B? 6 24 " EmndYaurM;tg A relatronship between terms is that
in Pattern A is <5 times as much as its corresponding term in
Multiply the term in pattern A by 4 8 32 i s
ond ‘:' : product is':he savn i :yattem B Pattern B. What could be the rules for each numerical pattern?
6. Ifaterm in Pattern A is 20, what will be its correspanding term in Sample answer: The rule for Pattern A is add 5;
Pottern 87 80 the rule for Pattern B is add 4.

. Unit 14« Nigebraic Thinking 251




osson 14-6
Craphs of Numerical Patterns

Be Curious
What math do you see?

Math is

How do you act with
your classmates 1o build
safe classroom culture?

Learn

Martin wams 1o rem a bike for 7 days. The cost to rem a bike is $20
oach day

How can you determine how much it should cost Martin to rent
a bike for 7 days?

You can make a 2-column table You can write corresponding
terms as ordered palrs and
plot the: ordered cairs on a

coordinate plane

The first column shows the number of
days cf a remal.

The second Ccolumn shows the cost of
the bike rental

i

Cwvaw a ing 10 connect the |

ponts. Extend The ine.

Bikes and Trikes Rental

Days Cost($
O e
! 20
+1 C > == )-«- 20
3 &0
a 80
. o
x 20

Modeling

How might writing the
corresponding terms as ordered
pairs help you solve this problem?

Renting a bike for 7 days costs
$140

@ Work Together

4

How much shauld @ cost for Martin to ront a bike for 4 5

your reasoning.
$90; Sample answer: You can use the relationship,

4%)(20:90.

days? Explain




1. The Scooters and Stuff Rental charges are shown In the table,

Write the corresponding terms as ordered pairs

and plot them on the coordinate plane 50 = e
45
40
Scooters and Stuff Rental 35
ays Cost ($) Ordered Pair § 0
25 1—— == s 2
0 0 (0, 0) s
1 5 (1,5) 5
2 10 (2, 10) ®
3 15 (3, 15) .
4 20 (4'20) 123;”567

2. What is the rule for the pattern in
the Days column of the table?

add 1

4. What is a relationship between the
corresponding terms in the table?

Multiply days by 5.

6. Write the ordered pair and plot the
point on the coordinate plane for

8 days.

(8, 40); Check students’

work.

_Q

3. What is the rule tor the pattern in
the Cost ($) column of the table?

add 5

5. How much should it cost to rent
a scooter for 8 days?

$40

7. How much sho\‘Jld it cost to rent
a scooter for 65 days?

$32.50

Unit 94 + Algebrak Theking 255

8. STEM Connection Malik learns that the light from a laser Is
stronger when the current Is stronger. He is helping to make a
laser where the rule for the current Is add 10, and the rule for the
light strength Is add 2. Write the corresponding terms In a table,
and then plot the points on the coordinate plane,

Check students' work,

Y

— - *—- — - - -4 -4 -

9. Extend Your Thinking How does graphing numerical pattems
help you understand the relationship between the patterns?

Answers may vary.



i i Review
Un t Rev eW Nome 10. What numerncal expeassion i M. What expression reprosents
oca represems thvee maove than twelve less than elghteen?
v bu'ory R”'ew SEVENT fenscn M. 7 -4 3 ‘ fLewscn %-1)
Choose the correct word(s) to complete the sentence, 1. What operation is performed first? 18 — 12
Racion M 15. What is & verbal description for
corresponding term grouping symbols order of operations 8164 & —2 the numerical expression
' ical e - 10 = (B 4 4)7 Lessontady
ovaluate numerical expresson parentheses .
: W 3 division Sample answer: ten
expression numerical pattern ru
= 12. What are the rules for Pattern C | minus the quotient of
rd
1. AN _ rule can be used to create a and Fattern D7 What is the eight and four. .
numerical pattern. Lessos 165 relationship between the % :Nhn: E.psns‘.lon is performed first
corrasponding terms of Pattern C RS- .
2. An) numerical expression represents a number using and Pattern D7 § o 1425 ' 12X[4+6)=6
only numbers and symbois, but Not unknown valuEs, fessen s ‘ addition
\
3. The rules that dictate the sequence in which the operations 0 Q | T lwmg ti t{je value of the expression?
in an expression should be evaluated are called 1 12 ' -
the order of operations .y . = Ex25—18x2 89
t : | 8. Jared and Roben are playing
4' When you -_—'_e_!gl ...... D —— an expeession, you 3 36 ! di‘f(."ef‘t V’:JCN games. Jaflgd
caiculate a vaiue for the expression. Lesson 1a3) 4 48 passes 2 jevets each time he
5 Aln) expression  canconsist of numbers, Pattern C: add 1, play: Rnb‘:‘: p?*’eivshm‘j; 3
operations, symbaols, and unknown values, o "3y L each ime pisys. en Jar
g o Pattern D: add 12. passes B levels, how many levels
6. Aln) numerical pattern s a sequence of numbers Multiply the terms in will Robart have passed playing
generated Dy B rule. Lessos 144 Pattern C by 12 to find the same number of times?
the correspondi remon w4 12 levels
7. _ Grouping symbols are used 1o show where the group Seié bt PPO" ng 9. Uss T —
‘ DEgIns and whese it ends. Lewon 4.2 s - . k PO Wi opin:
: 13. What s o verbal description for T e
’- Correspondi rms are 'S ) turme . .
: B, m: aeS ron bﬂ:t_:__r_ ‘"f num?.:s n rical pattermns M roetenl MGt Bx4+6 8 % (4 + 6)
: - i e, 100 + {5 X 107 gasser 1421 Eight times the sum of
9. The grouping symbol (), calied _ parentheses N Sample answer: one four and six is greater
used In an exprassion so it is evaluated first. wesson 162) hundred more than | than the sum of the
five multiplied by ten. l product of eight and
: four plus six.
Unit 14 » Algetisc Thinking 257 288 Unit ™ - Rueview




20. Cienna wants to know what she
will earn mowing B fawns. The
tabie shows the total emount she
earmns mowing different numbers

of lawns.
Number of Amount
Lavwns Earned (S)

0 0

1 30
2 60
3 90
4 120

a. How much will Clenna eam
mowing 8 lawns? Use the
coordinate plane to find the
ANSWEL, fmaon -5 $240

Lawn Mowing
2‘0 L! —s-
20

180
150
120
S0 —
0 :
30

12 458 7 ¢

b. How much will Clenna eam
mowmg 12 lawns? Lansor 1406

$360

®ETH) (GO

21. What numerical expression
represents subtroct eleven from
twenty. then divide by three?
fowon 1 (20 = 1) + 3

22, What is a verbal description for
the numerical expression
(6 = 2) + 37 pasaom .y
Sample answer: divide six
by two, then add three.

23, What numerical exprassion
represents odd three and six,
then multiply By twenly? desson 149

(3+ 6) x 20

| 24, What is the value of the

EXPreSSIoN? dessem 153

ExXB—-3+14 44

25, Pattern A starts at 0 and adds 4,
PatternBstarts st O and adds 8
What is the term for Pattern B
when Pattern A's term is 247

Leson s 48

26. What is the vadue of the expression?

flewscn W-3

250-m2 x5 ~-10x2 170
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Performance Task

Malik has programmmed a light show for a concert that will be played
against a rectangular shaped screen above the stage

Part A: Each time ne flashes lights, Malk flashes red ights 2 more
times and blue lights 3 more times. Start at O and write the next

4 terms of the sequences for the red and bive Bgivs.

red lights: 0,2, 4,6, 8, ..
blue lights: O, 3,6, 9, 12, ...
Part B8: The tabie shows the horizontal and vertical dstances of

o phoctograph in feet from the bottom left corner as it moves across
the screen.

Vertical Distance (ft)

Horizontal Distance (1Y)

O O
b 4
2 8
3 12

VWhat Is the rule for the Horgontal Distance ang Vertical Distance?
Wihat is the relationship between the comesponding ternms in the
Horzontal and Vertical Distances?

Horizontal Distance: add 1, Vertical Distance: add 4.
Multiply the horizontal distance by 4 to find the
corresponding term in vertical distances.

@ refiect

How can | use expressions to find a relationship Detween twe sets of
number patterns?

Answers may vary.
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