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Chapter 2 Operations with Rational Numbers
(4 weeks)

UTAH CORE Standard(s)
Number Sense:
1. Apply and extend presus understandings of addition and subtraction to add and subtract rational numbers
represent addition and subtraction on a horizontal or vertical number line diagd8il
a. Describe situations in which opposite quantities combine to makeiOexamge, a hydrogen atom
has 0 charge because its two constituents are oppositely chargée8.la
b. Understang + g as the number located a distargidrpmp, in the positive or negative direction
depending on whetheris positive or negativeShow that aaumber and its opposite have a sum of
0 (are additive inverses)nterpret sums of rational numbers by describing-weald contexts.
7.NS1b
c. Understand subtraction of rational numbers as adding the additive invérge; p + (i g). Show
that the disance between two rational numbers on the number line is the absolute value of their
difference, and apply this principle in reabrld contexts.7.NS1c
d. Apply properties of operations as strategies to add and subtract rational numN&&d

2. Apply ard extend previous understandings of multiplication and division and of fractions to multiply and
divide rational numbers7.NS2
a. Understand that multiplication is extended from fractions to rational numbers by requiring that
operations continue to satidfye properties of operations, particularly the distributive property,
leading to products such asl(- 1) = 1 and the rules for multiplying signed numbers. Interpret
products of rational numbers by describing&alld concepts.7.NS2a
b. Understand thahtegers can be divided, provided that the divisor is not zero, and every quotient of
integers (with nofzero divisor) is a rational number.dfandq are integers, thein(p/q) = (i p)/q =
p/(i g). Interpret quotients of rational numbers by describingwesld contexts.7.NS2b
Apply properties of operations as strategies to multiply and divide rational nunmbleS.2c
Convert a rational number to a decimal using long division; know that the decimal form of a rationa
number terminates in Os or everltpyaepeats.7.NS2d

oo

3. Solve realworld and mathematical problems involving the four operations with rational nuriie&3

CHAPTER OVERVIEW:

In Chapter 2students extend and formalize their understanding of the number system, inalittiimgtic with
negative rational number$n the first two sections of the chaptstudents extend their understanding of the
properties of arithmet to operating with integersSection 1 focuses on adding and subtracting integers, while
section 2 focuses on multipéition and divisionwith integers By section 3, studentperate with all rational
numbers by applgg the rules they learned in the previous two sections/orking with integers Throughout

all three sections, students wilcrease their proficienayith mental arithmetic by articulating strategies based
on properties of operations.

VOCABULARY:
additive inversedifference,integersmultiplicative inversepppositesproduct, quotientationalnumbers,
repeating decimasum,terminating decimla zero pairs.
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CONNECTIONS TO CONTENT:

Prior Knowledge

In 6™ gradestudents nderstand that positive and negative numbers are used together to describe quantities
havingfiopposit® directions or valuesThey use positive and negative numbers toasgmt quantities in real

world contexts, explaining the meaning of 0 in each situation. Students recognize opposite signs of numbers
indicating locations on opposite sides of 0 on the number line and recognize that the opposite of the opposite
a nunber is the number itselfStudent should come td'grade knowing how to locate integers on the real line
as well as positive rational numbels Chapter 1, tsidentshave placed negative rational numbers on the
number line and this chapter will expaml that knowledge.

Students also build on their prior understanding of addition (joining), subtractiorafta§eorcomparisoi
multiplication (repeated addition) and division (the inverse of multiplicatibmprevious grades students
modeled theseperations with manipulatives and onwanber lingpositive side only They will now extend
these strategies to working with integarsl negative rational numberslote that ¥ Gr ade wi | | be
first experienceperating wih negative numbers

Future Knowledge

The development of rational numbéns7™ grade is a progression fhe development of thealnumber system

that continues througH"&rade. In high school students will move to extending their understanding of number
into thecompex number systemNote that through*7grade students find points on the real line that

correspond to quantities, e.g. students will loe&#8 on the real line in"7grade. In 8" grade, students do
sonething different; they start witlengths andry to identify thelocationthat corresponds to the lengthor
example, students might find that the length of the hypotenuse of &riggigiei s &5, t hey t hen
the number that corresponds to that length.

In later courses,tgdentswill alsoknow and apply the properties of integer exponents to generate equivalent
numerical expressiongor example, 3x 3'° = 33 = 1/3* = 1/27. Students will use the rules for operations on
integers when solving linear equations with integeefficierts, including equations whose solutions require
expanding expressions using the distributive property and collecting like terms.

In this chapter, attention is paid to understandimgtraction as theigneddistance between number§his idea
extends ito geometric ideas in later mathematics such as subtraction of vectors
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MATHEMATICAL PRACTICE STANDARDS

(emphasized):

Make sense of
problems and
persevere in
solving them

Students explain and demonstrate operations on integers using sym
visuals,words, and real life context Students demonstrate persevera
while using a variety of strategies (number lines, chips/tiles, drawing|
etc.)

Reason abstractly
and quantitatively

Students demonstrate quantitative reasomiitig integersby represeting
and solving real world situations using visuals, numbers, and symbo]
They demonstrate abstract reasoning by translating numerical sente
into real world situationsr for example reasoning that (i b) is the
same as + b.

Construct viable
arguments and

Studentgustify rules for operations witmtegersusing appropriate
terminology and tools/visualsStudents apply properties to support the

critique the arguments and constructively critique the reasoning of othals wh
reasoning of ing thei itiowith models and/ ties of arithmet
others supporting their own positiowith models and/or properties of arithme
Students model understanding of integer operations using tools suclf
. chips, tiles, and number lines and connect these models to solve prd
Model with ivolvi tworld situati d rul t arithmeti I
mathematics involving reatworld situationsand rules of arithmeti¢-or example,
students will be able to use a model to explain why the product of tw
negative integeris positive.
Students demonstrate precision by usiogexct terminology and syols
Attend to when working with integersStudents use precision in calculation by
precision checking the reasonableness of their ansviatditionally, students will

use properties of arithmetic to justify their work with integers,
expressions and equations.

Look for and
make use of
structure

Students look for structurghen operating witlpositive and negative
numbesin order to find algorithms to work efficientlyFor example,
students will notice that subtracting a negative integer is the same a
adding its oppositer that when a product involves an even number o
negative integers, the product is always positive.

DO0OEODB L3

Use appropriate
tools strategically

Students demonstrate their ability to select and use the most approp
tool (paper/pencil, manipulativest, calculators) while solving problems
with integers They also learn to estimate answers before using a
calculators.Students should recognize that the most paweésol they
possessis their ability to reason and make sense of problems.

Look for and
express regularity
in repeated
reasoning

Students will use manipulatives to explore the patterns of operationg
integers. Students will use these patterns to develop algoritirhgy
can use these algorithms to solve problems with a variety of problen
sdving structures.
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2.0 Anchor Problem: Operations on the Number Line

A number line is shown below. The numb@msndl are marked on the line, as are two other numbarslb.

1.

ab+1

TWB2- 5
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Section2.1: Add and Subtract Integers, Represent UsingChip/Tile

Model and Number Line Model.

Section Overview:

Section 2.1 is the first timgtudents add and suéttintegers. For this reason, it is importarib begin with
handson manipulativeandnumber lins, graduallyworking towardsdevelopng the rules of arithmetic with
integersand then ultimately adding and subtracting integetisout models The goal in this sectnois to build
intuition andcomfortwith integer additiorand subtraction so that by teaed of the section students aaason
through addition and subtraction of integers without a model.

Students start by working thifi 0 p p o Gdditive Bersesto notice that pairs of positives and negatives
result infizeropairsd They then mee to adding integer Students know from previous grades titnet
fundamental dea of addi Students showdd nétichdtijomingrpgsitive and negative numbers
resultsinone orzeronmrsea nidl t hat t h efiné $um fStudeots/valldevelop tlsis idedfiest
with achip or tile modeland thenumberline.

Next, students move to suattion Studentdegin byreviewing from previous grades thdidre are two ways
to think concretelyabout subtraction) fitakeaway,06 Anna Maria las 5 gummy bearslose eats 3How many
gummy bears does she now haveP 3, thus 2 gummy bear$) i Gmparisoro Anna Maia has 5 gummy
bears, Jose has 3 gummy beaosy Imany more gummy bears does Anna Maria have than Jugaf, the
operation i1 3 resulting in2 gummy bearsWe build on the comparison conceptualization for a concrete
way to think about subtractiomith integerson the real line We startby locating integers on time and note
that when comaring two integerghere is a directional or signed distahetween theme.g.when comparing
5and 3we canthik A 5 uritsto thewightoB ,(®13 i s 2),upnrt 83t os@hBin!l eft
- 2). Another examplewhen compang5and3 and t hi rukitsto fiieéright & 3 e®i ¢ @)tis 8,
buti+3iseighuni t s t o t-B)é&5i$-8) Ihsedidn2.1® studen$ will examine subtraction
exercises and notice that b can be written aa + (i b) and thaea i (i b) can be written ag + b. This is an
essential understanding and one on which students can build fluency for working with integers.

Adding and subtraatig integers can cause studemtgreat deal of troublearticularly when students first

confront exercises that hateeth addition and subtraction withtegers For examplein problems like 57 7
studentear e often unsur e i Bnegative gr positiveteger dnd if they ahbuldtadder A 7 ©
subtract For this reasont is extremelyhelpful tomake it a norm from the beginning of this chapter that
studentgircle the operationdfore they preform it

Rules for operating with integeceme from extendingules of arithmetic Students should understand that
arithmetic with negative numbgrsconsistent with arithmetic with positive numbhe&udents need to
remember thatubtraction in the set of integers is neither commutative remcésgive In other wordsin
generalai bl bi a and(ai b)i cl ai (bi c). Howeverai b=a+ (-b) = (-b) +a.

Concepts and Skills to be Mastere¢irom standards

By the end of this section, students should be able to:

Use a concrete adel (chips/tileor number line) to add integers
Use a concrete model (chips/tiesnumber line) to subtract integers
Find the sums of integers accurately without a model.

Find the differences of integers accurately without a model.
Solvecontextuaproblems involving adding or subtracting integers

arwnE
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2.1a Class Activity:Additive Inverse (Zero Pairs) in Context andChip/Tile Model

An additive inversas an important mathematical idea that we will begin to in&dlyrexplore in this activity.

Fornowwe wi | | use the informal term Azero pairo to
othero The sum of the t wo Wdseezermpais innany ented@reramplea i r
an atom with 5 protons and 5 electrons haswtral charge, ormetc har ge of zero. Use®o0t
Ly
to complete the workshet 9,
How
Context Model/Picture Net Result in Words '\22?3/
Pairs?
1. A Hydrogen ¢om has one proton / ® N The atom has a neutral 1
and one electron. 2 ° charge.
2. |took 4 steps forward and 3 stef] *W: ®*%; *W;: *%; | am onestep ahead of 3
back. P e e where | started.
3. | got a check in the mail for
$1,000,000, but then | got a bill | will have no money. | 1,000,000
that says | owe $1,000,000. 2$1,000,000
4. | ate one candy bavith 200 % | gained 400 calories.
calories. Then | ate foapples Healthycalories do not None
with 50 calories each. ‘ ‘ ‘ ‘ i u n damdycalories.
5. Joe foundour quarters, but he Joeqained three
hada hole in his pocket and lost g 1
quarters
onequarter.
Student models should
6. Lisa earned $8 then spent $6. | be similar to those Lisa gained $2 6
shown above.
7. George gained ten pounds, but | Student models should Georaeweiahs 2 pounds
then he went on a diet and lost | be similar to those g g P 7 10
less than at the start.
twelve pounds. shown above.
8. John took $15 outf his bank Stud_en_t models should Johnds acco
: be similar to those 10
account themleposited $10 lessthan at the start.
shown above.

Th e

t erimsi viea didMwvz e 0 edp beusathterchangeablyMo v et

TWB2- 7
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For the following exercises, use the key below:

In pairs, look at the following models.dke a conjecture for what you think the modelespntsConstruct an

argument to support your clainm

0. This model represents8 10. This model represents:8

D D D D Argument D D D D Argument:

8 positivesquares 8 negativesquares

0000 0000

11 This model represents: 12, This model represents:

Argument:a zero pair Argument:2 zero pairsl
D D 8 8 D positivesquare

13 This model representsl 14. This model represents:4
Argument:2 zero pairsA Argument:1 zero pair, 4
D D negativesquare D negativesquares

000 00000

15.1n general, explain how you caneua model to represent positive and negative numbers:
Answers will vary.
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Model the following expressions usingnteger chips/tiles. Draw pictures of your modelsusing the above
key to show what you did then explain in words how you arrived at your arswer.

16. Represeni5 with chips/tiles Draw your representation in the space below! hroughout these lessons
you will be working with

Azero pair.c
is related to the idea of an
additive identity.

Explain your repesentation.Can you represeiib in another way7Explain.
| have shown Hray(negative) tiles. | can also showgfay(negative) tiles and while (positive) tile.

There are a variety of ways students might do this. All representations will have five negative chips and then
variety of zero pasof chips. You might point out that no matter how many tsmes add zero téisomethingo,
we always just get thissomethin@ back

17. Represent with chips/tiles Draw your representation in the space below:

Explain your repesentation.Can you represertin another way?Explain.

| have shown White (positive) tiles. | could have shown &vhite and 1gray.

18. Explain whatt mearst o  firardbers:

Addition means to combira join. Help students ot i ce t hat we combine dli ke
write things in the most concise manner possible.

For#1971 27, circle he operation, draw a representation, and then find theestptaining your reasoning.

19. Represenb + 6with chips/tiles Draw your representation and its sum in the space belaw:

Representation: Explanation:
There are a total of 11 positive pkj so | have
a0 0 oaa positive 11
Q0 000
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20. Repesent(i 4) + 4 with chips/tiles Drawyour representatiom the space below:

Representation: Explanation:
There are four zero paiand nothing elseSo | have
0000 0.
0000

21. Represent4 + 3with chips/tiles Drawyour representatiom the space below:

Representation: Explanation:
There are three zero pair and then one negative |
0000 left so | have 1.
Qo0

22. Represen8 + (- 6) with chips/tiles Drawyour representatiom the space below:

Representation: Explanation:
There are six zero pairs and then two positive tilg
000000aao left so | have 2.
000000

23. Why do you think #2@nd#221sed A( ) 0 around one of the numbe
Parenthesesan lend clarity.

24. Represent5 + (i 8) with chipgtiles. Draw your repremntation and its sum in the space below:

Representation: Explanation:
P13 00 0 0000 There are five negative tiles and eight negative ti
for a total of thirteen negative tiles.
o0 0000 J
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25.Represen(i 3) + (8)with chipdtiles. Draw your representation and its sumhe space below:

Representation:

> ooo

000000a0

Explanation:

There are three zero pairs and five positive tiles
left.

26.Represendt +1 2 with chipgtiles. Draw your representation and its sum in the space below:

Representation:

2

0000
00

Explanation:

Thereare two zero pairs and two positive tiles lef

27.Represent5 + (i 3) with chipdtiles. Draw your representation and its sum in the space below:

Representation:

e Qo, 00C
00

Explanation:

There are five negative tiles and three negative |
for a total of eght negative tiles.

For positive numbersonvention is to NOT write a sign in front of the number, however for negative numbers

we use dt 0to signify that the number is located on the opposite side of the 0 on the real line

7TWB2- 11
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2.1a Homework: Additiv e Inverse (Zero Pairs) in Context andChip/Tile Model

Fill in the table below.

u_
D@

How Many
Zero Pairs?

0 2

Context Model/Picture Net Result in Words

1. The Helium atom had two
protons and twelectrons

2 steps north

2. The treasure nmasaid to take ten
steps north, then eight steps
south.

£, run’
X

L L YO L T

$5
3. Jen earned $6 working in the

garden, and then she spent $5
a toy.

¢
P
SO

11" floor 2
4. The elevator started on th& 8

floor, went up five floors, and
then went down twdloors.

5. Sevenstudentsvereaddedo
Ms.Romerd s cl ass
four students dropped it.

6. The temperature fell twelve Same temperature 12
degrees between midnight and
am. The temperature rose
twelvedegrees betweengbm.
and 8 am.

7. The homdeam scored a goal,
which was answered with a goe
from the visiting team.

8. The football team gained seven
yards on the first down, and los
nineyards on theseconddown. 9 yds

7 yds
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Circle the operation, daw a chip/tile model for each sumand then statethe sum The first one is done
for you.

(Models may vary.)

For the following exercises, use the key below:

=1
=11
9. 73 (i4) 10.713+8
0000000 000
3 0000 00000000
11.4+6 00 000 12.15+8 00000
10 00 000 00000000
13.74+(2) 14.76 + (1 3)
00 O 000 gpo
i 00 O 000
15. 7+ (i 6) 0000000 16. 4 + (i 8) 0000
1 00000 00000000
Extension Questiors.
Supposa+b=candc<0, give an example when this might happen.
Whatdo youknow abouta andb relative to each othdor c < 0? If a andb are negatives < 0. If only
one is negativgheonete hat 6 s negative must have an absol
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Spiral Review

. Order the following rational numbers from least to greatesh @®h— h 1@o &
0.99, —h 8 h—

[ —

2. What is the opposite 6f15?
+15 or 15

3. What is 40% of 220? Use a bar modéB

4.  Without using a calculator, determine which fraction is bigger in eachJoatify your answer with
pictureandwords.

a. % o@ 1 piece out of a pie cut into 2 will be bigger than

1 piece out of a pie cutinto 3 pieces
i 0@
7

5. Solve using a bar mode%.+:;J = —

+
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2.1bClass Activity: Add Integers Using a Number line

Explore:

Answer each of the following questions. Using pictures and words, explain how you arrived at your answer.
Models will vary.

1. An osprey fies off the ground and reach&s feet abova river when he sees a trout. tHendives 37 feet
down to get the trout. How many feet below the water does he end up?

2 feet below the surface
2. Zachds football team moves the football 351% ar d

yards. On the down after that they go forward 8 yards. How many yards from the starting point did they
move the football in the three do@n

31 yards.

3. You walk 3 miles from your house to the store. At the store you meet up with a frienclanalitiv her 1
mile back towards your house. How far are you from your house now?

2 milesfrom your house

4. You ride your bike 12 miles and then get a flat tire! You turn around and walk the bike 4 miles before you
mom is able to pick you up. Hofar are you from the house when your mom picks you up?

8 miles
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Review:
Place each of the following integers on the number line bdlatel each point:

5. A=4 B=14 C=115 D=7 E=18 F=119

F C B A D E
—@ L : — : +——@ : : o——
-20 -15 -10 -5 0 5 10 15 20

6. A=120 B=117 C=7 D=13 E=i6 F=19

7. How did you locate 7 on the number line?
7 is seven units RIGHT of @r 7 units UP from 0).

8. How did you locaté 15 on the number line?
715is 15 units LEFT of O

9. In generalhow do you locate a positive or negative number on a number loeRive numbers are to the
right of O(up from O)and negative numbers are to the left gbélow 0).

10. Brainstorm similarities and differences between a chip model and numberdded for representing
integers.

Answers will vary, sudents will notanany things.Highlight thezero pairs in both representations.
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Previously in this section, you used a chip model for addan of integers. In this activity you will explore
a number line modelof addition of integers. Model each of the following with both a numbeline and
chips. Start by circling the operation

Example: 15 + 4 Have students begin at zethen draw the arrow in the appropriate direction to model the
first nunber in the equation, then move on from there for the second number to arrive at the sguiiomay

also think about starting at the first numbes)(and from there add the next number, in this case, 4.

Number line:
o)
" 20 15 -10 5 0 5 10 15 20
15+4=1
Chips
00000
Qg
15+4=71

11.Model 7 +i 3 on a number line and with chips:

Number line

v

A

+“—0
5

20 -15 -10 -5 0 10 15 20

Chips

Q000000
000

12.Explain how thenumber line and chipnodels arerelate: o u 6 r e movi ng students |
either with the chip or the number line model, that somgtlke 7 +-3=(4+3)+3 =4+ (3+3) =4+ (0)

= 4. Studentswill likely not be ready to write this out, but they should be ready to start to expliotice

that youbre using properties of arithmetic.
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Circle the operationyou are goingto perform. Find the sumusinga number line for the following
addition exercises.
Note thatthe difference between an operation (add, subtract, multiply, or dividka gositive or negative

number;e.g. 6¢ 3) is not the same andi 63.

13. 6+(3) 3
o>
7220 -15 210 -5 0 ' 10 20
14. i3+ ({9 112 15. i4+(4) i8
201 Point out that there is 201
151 NO fioverl a 151
and #15, but in th
10+ next severaproblems 101
st there is. In#17, st
students may note9
0--: +8=(1+-8)+8= O-I
e -1+(-8+8)=-1+ st
(0) =-1. I
-10% -10+
-15% -15%
20+ 20F
15. 6+ (6) O
0
oU—>
20 -15 -10 5 0 ' 10 20
16. 19+8 11
C >
4 L L : L .I L L 'Y
".20 -15 210 -5 0 10 20
17. 20+ ({8) 12
< @
@ P
7220 -15 -10 5 0 10 20
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18. 712+ 14 2 19, 9+{25) 716
VN V'S
20+ 204
15+ 15+
10+ 10+ °
5+ 5+
0+ 0+
51 5¥
-10¢4 -104+
-15¢ -15+ v
204 204
v v
20. 12+ (9) 3
< @
d L L L I. L : | .
T2 -15 -10 5 0 5 10 15 20
21. 18+ (7) i15
4
d L L L : .I L | .
T2 -15 -10 5 0 5 10 15 20
22. i7+(7) i14 23 13+(13) 0
VN A
204 204
15+ 15¢
104 104
5+ 5+
0+ 0+
-104 I -10¢+
-15+ -154
204 204
v v
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Below are the questions from the exploration at the beginning of Class Activity 2.1zor each context,
do the following:

a. use a number line to model the problem situation

b. answer the gestion in the context

c. write an addition equation to show the sum

d. explain how thenodel is related to how you found the aeswhen you answered the question

24. An osprey fles off the ground and reach&s feet above a river when he sees a troutthidledives 37 feet
down to get the trout. How many feet below the water does he end up?

a. V'
3¥140 b. The osprey is 2 feet below the surface of t
30F water.
25+
204 c. 351 37=12 0r35+ (137)=-2
154
104
d. Example: The model shows that | went frol
St 0 upto 35 on the number line atigden | went
ol & down 37 units from 35. This put mei&.
v This represents the 2 feet below the surfag
ok when | found my answer.
-10F
25.Zachds football team moves t he ©Ormthenhdxtadwn, theydose12 r d

yards. On thedown after that they go forward 8 yarddow many yards from the starting point did they
move the football in the three dogih

a. A

704 b.Zachbés team is 31 vy

2(5) T than when they started.

55¢

S0 c.35+-12+8=31
45+

404

ERE 7Y
304 lT d. Answers will vary.

254
204
154
104
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26.You walk 3 miles from your house to the store. At the store you meeitlua Wwiend and walk with her 2
mile back towards your house. How far are you from your house now?

a.

——> b. I am 1 mile away from my house now.
5 0 5

A
v

c.3i2=1or3+(@(2)=1

d. Answers will vary.

27.You ride your bike 12 miles and then get a flat tire! Yiun around and walk the bikend@iles before you
mom is able to pick you up. How far are you from the house when your mom picks you up?

a.

b. | am4 miles awayfrom my house.

v

R
«

5 0 5 10 15

c. 127 8 =4o0r12+{8) =4

d. Answers will vary.

28.For the model belowyrite a numeric expression and thereate a context.

<€
15 +. 20 | , , —

P [
< T T T L

-5 0 5 10 15

Contexts will vary.
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2.1b Homework: Add Integers Using a Number Line

Circle the operation. Model the expressions usinga number line and write the answer The first one is

done for you.

1. 12+5
—»
4 L L L I. L L : L L h
) -15 -10 5 0 5 10 15 20
2. T7+5
720 -15 -10 5 0 5 10 15 20
3. 9+(9) 0 4,711+ (5) i 5. 8+ (13) i
A A y N
204 201 204
153 151 15%
0¥ ot 10f
st st 5§
of of of
5 st 51
103 1ot 10}
153 st 15§
204 2ol 20%
v v v
6. 115+ (i4) 119
4 L I: L ‘I L L L L h
T2 -15 210 5 0 5 10 15 20
7. 11+9
720 -15 -10 5 0 5 10 15 20
8. 7+(16)
7220 -15 -10 5 0 5 10 15 20
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9. You borrowed $25 from your Mom to buy clothes.waek later you repaid her $13.

a.

Write an additiorexpressionto showhow much money yoawe. (i 25) + 13

A numerical expression is a translation of the situation in wordssttuation in nurdrs andbr symbols.

Label the number line and model #gressionCircle the answer to the expression

112

T4

v

() v

A

230 25 20 -15 210 5 0 5

Explain yourexpressiorand model.

Answers will vary.

10. Write a contextor the following theaddition expressiani 15 + 25

a. Model the contextising the number line.

v

A

11. Write a context and expression for the model; when state the answer.

Ik'
 /

v

=E X ]
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Spiral Review

1. Using bar notation, show— ¢-.

g BN B B ([T

. o . . O
9h —h Eh =
v PTT UL C
p O 0 o
LV pT v I3
-ttt t+t++—+t++—o—+—t1+——0—1—t>
2 1 0 1 2

3. Write - as a percent and decimal. 33.0%, 0o

4. A spinner contains three letters of the alphabet.

a. How mary outcomes are possible if the spinner is spun three times?
27

b. List all of the outcomes for spinning three times.

KKK, KKV, KKH, KVK, KWV, KVH, KHK, KHV, KHH, VKK, VKV, VKH, VVK, VWV, VVH,
VHK, VHV, VHH, HKK, HKV, HKH, HVL, HVV, HVH, HHK, HHV, HHH.

c. What is the probability of getting exactly one H in three spins?

pC T
— - T™X 1 8b
¢ X W
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2.1c Class Activity:Model Integer Addition with Chips/Tiles and Number Lines

Circle the operationyou are going to peform. Model each integer addition errcisewith chips/tiles (on
the left) and with a number line (on the right). Record the sum

Chips/Tiles Number Line

1. 8+9 17 8+9

0000 DDDDD (’: : 1 s 20
0000 OO0

V’
v

A
v

2. 7+(i2) 5 7+(12)

DDDDDD ? t t t t t t :l
DD o 1 2 3 4 5 6 7

V3
v

8 9 10

3. 15+6 1 15+6

00000 : — :
DDDDDD -10 -5 0 5 10

V'S
v

4. 19+4 15 19+4
DO00000BE | —
0000 EDRERE

v

5. 16+(i8) 114 6 +(i 8)
000 0000 A
000 0000

v

6. How are the models related? What do you not.i
Students shouldxplainthat-9 +4=¢5+-4)+4 =5+ (4+-4)=-5+(0)=-5

7. Which model dojou prefer and why3tudents may use either mod@i thinking about addition dhtegers.

However, the corexplicitly statesstuders mustunderstand the number line.

7WBZ - 25 & 2014University of Utah Middle School Math Project in partnership with the
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Circle the operationyou are going to peform. Use
a model to ind the sum for ead problem # 8- 15.

8. 5+(i4) 1

5. i5+94
6. i2+(i3)i5
7. 0+(i9) i9

8. i1+(i9) i10

9. 711+10

10.12+6 4

11.79+(i7) 116

TWB2- 26

Circle the operation you are going tgerform.
Find the sumfor each. Justify your answer.

12.

13.

14.

15.

16.

17.

18.

19.

While students may not
12 +(i9) 3 use models here, they
should ke able to justify
their answersl2 + ¢ 9) =
(3+(9) +¢€9) =3+ (9+
(-9))=3+(0)=3
Students shouldrite a
justification for some of
thes@ either words, or as
above.

T4+(017)111

13+85

10 +(i11) i1

7+(@12) i5

T4+(19) 113

iI5+94

13+821

4 2014University of Utah Middle School Math Project in partnership with the
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2.1c Homework:Compare ChipdTiles and Number Line Models for Addition of Integers

Circle the operation you are going to perform. Model each integer addition problem with chips/tiles and
with a number line. Record the sum.

Chips/Tiles Number Line
1. 5+8 13

A
v

000 0000 P (e Sy S S U
Qg Qg

2. T4+ (3)

V'S
v

0000 00O

-10 -5 0 5 10

3. 7+(9)

e B
000000000
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Circle the operationyou are going to peform. Use
the chip/tile or number line model to ind the sum
for each.

4. 4+ (4

5. 13+118

6. T3+(13)

7. 0+(5) i5

8. 3+2

9. i7+(i4) i1l

10.4 + (i 3)

11.7+(3) 4

Circle the operationyou are going to peform.
Find the sumfor each. Justify your answer.

12. 2+(7) 15
13. 12 +(i5)
14. i5+8 3
15. 6 +(1 12
16. 5 +(i 1)
17. 3+(i5) 12
18. 14 +6

19. 19+ (19) 118
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Spiral Review

1. Order the following fractions frorteast to greatest.

o . o. 1
— R =h =
C o

p

aln
¢
:127(
N[O
‘O|Q
b= %
N |
¢
aln,»
¢
al-
¢
Nl Q

2. Use a number line to solve 27. 20

O4 AEAAUS 11 AAI

L1t r r 1rr1Te 1rrorr e 1

IIIIIII.IIIIIIIIIIIIIIIIIII.III

0123456 78 910111213141516171819202122232425262728 2930
OR

O$ELALEAOAT |,

S B B B B B B e e e e . S S S S B B B . B B s e e 8. O B e

0123456 78 910111213141516 17181920 2122232425262728 2930

3. Write— as a mixed number. Model to solidify understanding-

----]

4. Wiite the fraction equivalent (in simplest form) for each decimal.
a. 0.27 — b. 0.35 — c. 04 - d. 0125 -

5. Write 0.452 as a percent.

45.2 %
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2.1d ClassActivity: Number Line Model for Subtraction

Plot each pair of points on the same number line.

1.3and 8

-8-7-6-54-3-2-10123456738

2. 74and 3

——
-8-7-6-54-3-2-10123456738

3.ilandi 7
8-7-6-5-4-32-10123456738

4. Circle the operation. Writa context for 8 3 and then state the differen&exess that you are subtracting.
Students will lilely offera it ak e avwead.fiMaggheehkts IfBuggpeatk Dfner jelly beanshow

many jelly beans will she haveft?0 This is a valid context,butps h st udent s t o come up wi
egfiMaggi e has arlHjgeHas Jyjellypbeaas) ow mangorejelly beans does Maggie have than

H u g o Point out that for both contexts the operation is subtractée.will be using comparison in this section.

5. Circle the operatioriMlake a conjecture for 8 8. Ask students if this difference will be the same ds38 why/why

not? Ask student ttry to use the context from #4 fori38, e.gfi Maggi e has 8 jelly beans and
does the number of jelly beans Hugo has compare to that of MaggieRefer to the number linedelp students see that the
difference of both8 3and3 8 have somet hi ng t distathae bemwiedn lthe tivdnumblers is Zsuliitee t h
directionof the distance foB 1 8 is opposite to that of B 3. Thus theanswers are opposite.

6. Circle the operatioriMake a conjecture fahe two differences belowRefer to the # 2 to help you.

3i(-4) 7 -4)713-7
Help studerdsee that th distance between 3 and is severnunits. If we start at 3 and compard, we see that
3 (the start) is sevamits to theight of - 4, so the difference is positive However, if we start at4, and
compare 3, while theistance is still 7 units,4 (the start) is to the LEFT of 3, so the differenceris

7. Circle the operationMake a conjecture for the following two differences beldRefer to #3 to help you.

-171 (-7) 6 (-7)71(-1) -6
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Subtraction can be thought of ag h signédd i s t am diréotionald i s t detveeendwo points

a. Model 7 1 2 on the nub. Model2i 7 onthe number line.
84@543240123456%8 8#66484401%345678
f 5 5 f

***The fis o iswrtawnhde rteh ew e f fimishi The arrbweisrbelowwthe start to note if the start is
bigger or smaller than the finish. For 2, the start is lgiger o the right of the finish, so the answer is
(positive)5. For 2i 7, the start is smalleto the left othe finish, so the answer4%.

For botha andb the difference i#5|. How can you use a number line to know if the difference is repesbent

with a positive or negative integer?
Students studied absolute value thggade. In 2.1e (the next class activity) you will formaliaé b is the

same as + -bandai (-b)is the samasa + b. The purpose of circling this operation is to focuglsnts on
what they are doing.

8. Circle the operatiorModel 87 7 on the numbeiirie.

el [

T 15 <14 <13 <12 <11 <10 9 -8 -7 -6 -5 -4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

With the subtractioncirclke mphasi ze t habowwéeacaaptah@istheseard 8 6an d n7
unitfrom7and it és bihgegedri ftfheaane n7c,e sios tl. 0

9. Circle the operatiorModel 81 (i 7) on the number line€ircle the subtractionSay , A8 | s-7how
It is 15 wunits right. Thus the difference is 15

514 -13-12-11-10 -9 -8 -7 -6 -5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

a I 'Y

v

With the subtractioncircte emphasi ze t hat apartarecBamd7 2 di & ki, s fitvboevl §
units away from7a nd i t than (tbthegigheay7, so t he difference is 1

10. Explain why the answers for th&o problemsaboveare so different.

#8we are comparing 8 and 7, they are only oneajart and 8 is tde right of 7. For #9 we are comparing 8
andi 7. These two numbers are 15 units apart and 8 is to the rigitsa the difference is 15.

11. What is 87 7? Explain- 15. Emphasize that circling the operation here makes it cleaares subtracting
(finding the directional distancejalk about this relative to #10.8 is fifteen units to the left df, thus the
difference is 15.
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Circle the eration. Locate each value in the difference expression on the number line and compthe

difference.

- 3 is7 unitsto theright of - 10

- 3 is13 unitsto theleft of 10

t

12,131 (110) 7 13.131 10 713
5 o s 1 0 p 10 s 5 1o P 1 0 p 10 5
3 is7 unitsto theleft of 10 14 is6 unitsto theleft of 20
14.37 10 17 15.147 20 16
STy p m = | 0 s 10 50 5 10 11:5 20
6 is22 unitsto theright of - 16 - 15is10 unitsto theright of - 25
16.67 (i16) 22 17. 1157 (125 10
m o 15 20

25 220 _F 0 5 0 5 10 15 20 25

Circle the operation. Draw a number line, locate each value in the difference expression on the

number line, and computethe difference

18.11471 17115

19. 97151716

20. 1471 1874

21.112i (i9) i3

TWB2- 32

22.1137 (i13) O

23. 13113 O

24. 15i (i8) 23

25. 7107 (i6) 4
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2.1d Homework: Number Line Model for Subtraction

Circle the operation. The modelis provided. Find | Circle the operation. Draw your own number line.
the difference.The first one is done for ya. Find the differencefor each.
1. 47 17 Answer:-13
6. 771 (13) 10
30 5 0 50 .5 10 15 20
1 7. 81 (i4)
2. 51 (110) 8. 511217
5 0 0 ; 0 15 |9 6118
10. 1471 3 11
3. 1716113
o . . . . . R 11. 2171 5
s -0 -5 0 5 10 15
12. 7137 17 730
4. 7871 (19)1
13.7871 3
-10 1 5 0 5 10
14.7971 (14) 15
5. 914
15.127 (16)
5 0 5 0 5 10 5"
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Spiral Review

1. Use the chip model to find12 + 5.
() Oagg
eeoeeee O34

2. What percent of 80 is 6075%
< 80 >

20| 20 | 20 | 20

<+«— /5% —
<+«— 100% ——»

3. Camilla earned $160 over the summer. If she put §0%éreearnings into her savings account how much
money did she have left over?
$32

4. Order the numbers from least to greatest.
17/7,2.7,2.15,2.105 2.105,2.15,—, 2.7
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2.1e Class Activity More Subtraction with Integers

171 20 Addition and Subtraction exercises. CIRCLE the operation State the sum or difference

1. 3i14 -11 2. 3+(14)-11
3. 5+(13)-8 4. 5i13-8

5. 6713-7 6. 6+(13)-7
7. 9i81 8. 9+(8)1

9. -61 (14) -20 10. 14 + 6 20
11. 8+3 11 12. 87 (-3) 11
13. 5+ 12 14. 57 (-12)

15. -3+1815 16. -37 (-18) 15
17. -7+4 18. -7- (-4)

19. -15i (-20) 5 20. -15+ 205

Look back at th@reviousexercisesWhich is easier to think about, addition or subtractifitat pattern do
you noticewith the subtraction exercisgs

Students ¥ likely be more comfortable with addition. Ask: is there any way to think about subtraction as
addition?TAKE TIME here. Gradually mve to: a7 b=a+ (ib) orai (ib) =a+ b. You might want to
examine with studentsumbers 5, 9, 12, and 14 as thegin to look for patternglave students write the
pattern they see with examples, e.§). 88 =6 +-13 or 81 (-3) =8 + 3.
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Write an equivalent addition expression for each subtraction expression and then simplify the expression

Subtraction Expression Addition Expression Simplified
Example: 375 3+ (15) i2
21. 712716 P2+ (6) i8
22. 971 14 9 + (14) 05
23. 71 (14) 744 11
24. 1107 (i 7) 1047 ia
25. 127 8 12 + £ 8) 4
26. 157 3
27. 117 (i15)
28. 67 (i 8)

Write each term as two equleat expressionsothinvolving subtraction.

Example:i4; i7 i3) ¢r3 1 7
29.1712 30.74 31.71
Answers will vary. For example| 7771 (i3) or3i 7

157 (I3) or 3i 5

For thesgroblemswe want student® think about directional distance. They should identify two numbers that
are 2 unitaapart and then write a difference expression so that the first term is to the left of the sé&ctnd: 2

-210; -771 (-9).

Write each quantitypelow as two equivalemumericexpressions, one involving addition and the other

involving subtractionExample: 1 3; - 3 can be written asid7 or 4 +i7; 5 can be written asi83 or8 + (i 3)

32 4

Answers will vary.
Example:

612 or6+(2)

33. 12

21 4

34. 14

or 2+ (4)

For these problemse want students to think abdudw directional distances igelated to sums.

35. How wi | |

yidoumel @ € rsnulmter adt Aor

n e tadenis wié havera

variety of responses. Help them notice that subtraction expressions reritien as addition expressions.
students recognize they are working with subtraction (again empliasizeportance of circling the

operation) they can continue to simplify with stction OR they might rewrite thifference expression as a

sum expressiorai b=a+ (ib)orai (ib)=a+Dh.

7TWB2- 36
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Answer the two questions below.Draw a model to justify your answer.

36. Louis picks up a football that has been fumbled by his quarter back 12 yards behind the line of scrimmage
He runsforward 15 yards before he is tackled. Where is hatined to the line of scrimmage?

112 + 150r 1571 12
He is 3 yards ahead of the line of scrimmage

37.Leahowes herfried seven doll ar s. Leahos f HHowewncHddoésdealy i v
now owe her friend®orgiving a debt is like raoving a debt. This will likely be difficult wording for
students. However, they will likely have an intuitive understanding that Leah now only owes 4 dollars.
i71 ((3)ori 7+30r3+7
Leah owes her friend 4 dollars.g.- 4

Circle the operation. Find the indicated sum or difference. Draw a number line or chip/tile model when
necessary. You may change the expression to addition when applicable.

38 271 8 39.13+7 40. 371 (12)
16 5
41. 7271 (15) 42. 71471 5 43. 11+74
3 19
44. 77 3 45 54713 46. 61 9

2 T3
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2.1e Homework: More Subtraction and Integers

Write an equivalent addition expression for each subtraction expression and then simplify the expression.

Subtraction Expression Addition Expression Simplify
1. 7773 i7+(i3) P10
2. 6711
3. 127 (13) 12+3 15
4. 167 (i 8)
5. 147 10 14 +(i 10) 4
6. 1277
7. 1871 (i 10) 18+ 10 2
8. 51 (19)

Circle the operation. You may change the expression to addition when applicablé=ind the indicated
sumor difference. Draw a number line or chip/tile model when necessaryStudent models will vary.

9. 3i (i19) 12 10.714 + (1)
11.71371 (17) 12.871 5 3
13.47 9 14.57 (12)7
15131417 16.15+(2) 17
17.371 (11) 18.27 6
19.715+ 10 20.1271 (19) 7
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Spiral Review

1. What is &% of 5207
416

2. Suppose you were to roll a fairseded number cube once, then flip a cdimst all the possible outcomes.

1H, 2H, 3H, 4H, 5H, 6H, 1T, 2T, 3T, 4T, 5T, 6T

Using the information in #2, answer the questions beloviteVéll probabilities as fractions, decimals and
percentages.

3. What is the probability of getting a 2 and heftdsn the experiment abo%e — 1@t ¢ (Bob
4. What is the probability that you would roll an even number and flip heads?- 1& v ¢ P

5. What is the probability that you would roll an even nundydlip heads?>- - 1§ v x B
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2.1f Class Activity: Applying Integer Operations

Use a chip or number line model to solve each of the following. Write a numerical expressiormatimodels
your solution and then write a complete sentence stating your answer.

Student modelsand expressionswill vary.

1. Atthe MastersGolf Tournament, Tiger Woo@s | 6. The temperature ros&  between noon and 5

score is' 3 and Phil Mickelsod s s d@mr e p.m. and then fell & from 5p.m. to 10p.m. If
Who is in the lead and by how many shots the temperature at noon iséFowhat would the
(Note: In golf, the lower score wins.) temperature be at J®m.?
571 (i13) 75+ 131 7
Phil Mickelsonleads by 2 shots At 10 p.m. the temperature is81

7. Paula was standing on top ofldf 35 feet above
2. Steve found a treasure map that said to take t sea level.She watched her friend Juan jump
sters north, then ten steps soutWhere is Steve from the cliff to a depthfol2 feet into the water.

in relationship to where he started? How far apart are the two friends?
10 + (10) 3571 (i112)
Steve is standg where he began. The two friends are 47 feet apart.

8. The carbon atom had 6 protons and 6 electron

3. Tom left school and walked 5 blockast What is the charge of the atom?
Charlieleft school andvalked the same distanc;
west How far apart did thewo friendsend u® 6+ (6)

The atom is neutral.
57 (iI5)

Charlie and Tom are 10 blocks apart.

9. The Bronces gotpossessionf thefootball on

4. Ri car do 6 s flgwfram Buenod Ares r thar own 20 yard line. They ran for an 8 yard
Argentinato Minnesota to visit some friends. gain. The next play was a 3 yard loss. What i<
When Ricardods grandn their field position after the two plays?
the temperature was 84Whenshe arrived in

Minnesota it wa$ 7°. What was the temperaturi 20 + 8+ (i 3)
change for Rathetar do6s The Broncos are on the 25 yard line.
841 (i7)

She has experience®&° change.

10.Samantha earned $14 for mowing the lawn. S

5. The elevator started on th# Boor, went p 5 then spent $6 on a new shirt. How much mone
floors, and then went dowhfloors. What floor does she have now?
is it on now?
147 6
8+5i 2 Samantha has $8.

The elevator is on the 1Tloor.
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2.1f Homework: Applying Integer Operations

Use a chip or number line model to solve each of the following. Write a numerical expression that models

your solution and then write a complete sentence stating your answefStudent models will vary.

1.

Chloe has $45 in her bank accouAfter she went
shopping, she looked at her account again and
hadi $12. How much did she spend shopping?

457 (i12)
Chloe spent $57.

There is a Shaved I&@hack on 600 SouthBoth
Mary and Lina live on 600 South. Mary lives 5
blocks west of the shack and Lina lives 3 blockg
east of it. How far apart do they live?

Eva went mimature golfing withTaylor. She shot
4 under paand Taylor sho under par. By how
many strokes did Eva beat Tay?or

T47 ('I' 2)

Eva wonby 2 strokeg(i 2); in golf you want a lower

score

4.

Mitchell owes hismom $18He 6 s b een
around the house a lot, so his mom decided to
forgive $12 of his dbt How much does hewe
now?

On the first play of a possession Drew Brees we
sacked 4 yards behind the line of scrimmalgje.
then threv a pass for a 12 yard gain. Did the
Saints get first down?

i4+12
Drew BreeSteam has made a gain of/&rds.
This is not enough for a first down.

Joe had $2. He found a quarter, but he lost a d
in the vending machine. How much money doe
he have now?

Write two stories that you could model Wipositive and negative numbers, then model ahet $mth.
Answers will vary.
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Spiral Review

1. What isthe greatest common factor of 48 an® 36
12
2. Fill in the equivalent fraction and percent for tecimal
Fraction Decimal Percent
) 0.8 80%

3. Solve each of the follving problems with or without a model.
a) Wanda has 90 braceleShe sells% of the braceletsHow many bracelets did she sell?

30

$168
b) Chad invested $840f he earned 20% on his investment, how much interest did he earn?
$168

How much does he have now?
$1,008

4. Write a context for the following numeric expressiod4(1) + 24%4118
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2.1f Integer Addition and Subtraction Practice

Solve.

1.

T4+9=5

8+(i8) =

T7+8=

8+12=

61 (i7)= 13

19 +(i10) =

10.i671 (iI8) = 2

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

14 +18 =

P47 4=

i3+ (01 9) =

5i (i6)= 11

4+(10) =

6i 9=13

8+ 3=

10 11 = 711

112+7=15

3i 8= 15

TWB2- 43

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

9i (i11) =

8i (12)= 10

77 8= 115

18+10=

1571 21 =

8+1(10)= 12

9+(1)=

8i (i11) =

91 6 =

7 (14)= 11
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2.1g SeltAssessment: Section.2

Consider the following skills/concept&ate your comfort level with each skill/concept by checking the box
that best describes your progress in mastering each skill/cor@@epesponding sample problems, referenced
in brackets, can be found on the following page.

Beginnin Developing Skill | Practical SkKill Deep
Skill/Concept Undegr’standgi’n and and Understanding,
9 Understanding | Understanding Skill Mastery

Use a concrete model
(chipgtiles or number line)
to add integers

[1]

| can draw a model
of integer addition. |
struggle to use that
model to add
integers.

Most of the time
when | use a mode
to add integers |
get the right
answer.

| always get the
right answer when
| add integers with
a model.

| always get the right
arswer when | add
integers with a
model. | can explain
how the model is
related to the sum.

Use a concrete model
(chipdtiles or number line)
to subtract integers

[2]

| can draw a model
of integer
subtraction. |
struggle to use that
model to subtract
integers.

Most of the time
when | use a mode
to subtract integers
| get the right
answer.

| always get the
right answer when
| subtract integers
with a model.

| always get the right
answer when |
subtract integers with
a model.|l can
explain how the
model isrelated to
the difference.

Find the sums of integers
accurately without a model

[3]

| struggle to add
integers without a
model.

Most of the time
when | add integerg
without a model |
get the right
answer.

| always get the
right answer when
| add integes
without a model.

| always get the right
answer when | add
integers without a
model. | can explain
how | got my
answer.

Find the differences of
integers accurately without
a model

[4]

| struggle to subtract
integers without a
model.

Most of the time
when | subtract
integers without a
model | get the
right answer.

| always get the
right answer when
| subtract integers
without a model.

| always get the right
answer when |
subtract integers
without a model.
can explain how | goj

my answer.
Solvecontexual problems | struggle to solve | | can usually write | | can solve | can solve
contextual problems an expressionto | contextual contextual problems

involving adding or
subtracting integers

[5]

involving integers.

solve a contextual
problem involving
integers, but |
struggle using that
expression to get
an answe

problems involving
integers.

involving integers.|
can explain the
solution in context.
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Sample Problems for Section 2.1

1.

Draw a model (chigtiles or number line) to solve each of the followiaddition problems.

a.

b.

4+7 c. 1+{7)

T d.i3+7

Draw a model (chips/tilesr number line) to solve each of the following subtraction problems.

a.

b.

X c. 91 (iI2)

O d. 477

Find each sum without a model.

a. 3+6 c. 98+(1)
b. X v d.16+7
Find each difference without a model.

a. PO C W c. 51 (iI3)
b. C 1) d. 1907 87

Solve each of the following contextual problems involving integers.

a.

Juands football t eanthanext @ay,he quarterdask iscsacked fora
loss of 10 yardsWhat was thaetchange in their position?

Kathryn, Loralie, and Madison are playing gafathryn ends with a score o8 . Loralie
is - 4. Madison scores +5What is the difference between the scores of Madison and Kathryn?

Nantai is hiking irDeath Valley. He starts out at Badwater Basin, the lowest point of Death
Valley at an elevation of 282 feet below sea level. He walks northward towards Telescope Peak
in the Panamints and reaches an elevation of 2400Heet. much did his altitude chga?

Mr . O6Connor Ilives in North Degkoring,the When h
temperature is4° C. By the time he comes home, the temperature has increased 25°. What is
the temperature when he comes home?
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Section2.2 Multiply and Divide Integers Represented with Number
Line Model

Section Overview:

In Section 2.2 students encounter multiplication with integéhe gral for students this sections two-fold:
1) fluency with multiplication and division of integers and 2) understaramgmultiplication and division
with integerss an extension of the rules of arithmetic as learned in previous grades

This section stag with a review otonceptdrom elementary mathematic3 he mathematical foundation more
formally explains multification in this mannerii iafindb are nornegative numbers, thendi s r eead a s
timesb® and means the t agraupsifthereratbeb j ettt e b ji @ Stwwentwilin gr o
apply this concept tmtegers For examplestudentsinderstan® x 5 as3 groups obor 5 + 5 + 5 or 15With

the same logistudents move to findingx (i5). Her e t hey shoul d r e a(E5pon(i5 At h
+ (i5) + (I5) or-15.0 Students will modethese types of producte the real ie. Next they move to

products like(- 3) x 5. There ae two ways a student may attabks using rules of arithmetioneway is to
recognize that- 3) x 5 is the same as§(- 3) (e.g.the commutative propert@nd then apply the logic above:
-3+-3+-3+-3+-3o0r-15. The other is to rely on their understanding of integers ffmréde. There

they developed theidea®8 by recogni zing that Thus, (i3)5sthesarheyas t h
Afithe opposit &3) e borid xtB)iom@s or-A®(here they are applying the associative

property. Studens thenfind products such &s 3) x (- 5). Using the logic they developed with the previous
example, student should reas¢pi3) x (5) can be t houtbft3tiness @ s@MFE¢Da op;|
(3 % (5)) ori (- 15) or 15. This will all be modeled on the real lin&efore students move to division, they

will formalize that a product involving an even numbenefatives is positive while@oduct involving a

odd rumber of negatives is negativas@ming none of the factors i3.0There is a more thorough discussion of
these ideas in the mathematical foundation.

Students begin the transition to division of integers by reviewing the relationship betweeficatitin and
division:

(3)(5) = 15, 80%5:3 andl—;:S
The mathematical foundati on IHaasdbardabyemsegeiwheres Oithed a t
a bis the unique (one and only one) intefmrrational numberg, such that = bco Since division and
multiplication are inverse operations, it comes as no surprise that the rules for dividing integers are the same
multiplication.

Concepts and Skills to be Mastere¢irom standards

By the end of this section, students should be able to:

1. Use a model to multiply integers

2. Explain why the product of a positive and negative integer is negative or the product of a negative and
negatiwe integer is positive.

3. Use rules for multiplying and dividing integers accurately

4. Add, subtract, multiply ad divide integers fluently

5. Solvecontextual problems involving integers
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2.2 Anchor Problem
In groups of 23 answer the following questions. Userds and pictures to provide evidence for your answer.

1. Miguel has $500 in the banlEach week for 12 week he puts $50 in to his accodoty much money will
he have at the end of 12 wegk

$50 $50 $50 $50 $50 $50
$500
$50 $50 $50 $50 $50 $50

2. Rick borrowed $7 from his brother every week%oveeks.Wh at i s Rl sithkatos with hisn a n c i
brotherat the end of the 5 weeks

3. Lana wants to take a picture of lsshool. She stands on the si@ék in front of her school, but she is too
close to the school for her camera to cepthe entireschool in the frame. She takes10 steps baclsviird
each step is about 1.5 feet in lengthere is she relative to where she stéted

1.5+15+15+15+15+15+15+15+15+1.5

4. Li sa owes her mamaoamoekl 2d8bt of B9 eachwden Lisadid some work for her at her
office. Wh a t is Lisabs financi al ituation with her

$8$8

$g°8
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2.2a Class Activity: Multiply Integers Usinga Number Line

Review:

In elementary dwol youmodeledmultiplicationin severaways arrays,skip countng, number lines, blocks,
etc. You learned:

First factor tells you: Second factortells you: Product describes:

How many groups X How many units are in The total with which
each group you end

For example, gu learned that85 means t hree groups of 5 units
number of dject. Three representations ok Sare

A
v

20

00\ ([00) [Q0
O O O
00/ \0g, \QoO
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In this section we will apply this understanding to multiplication ofintegers

1. Show how you might use a model to do the following:

a. b.
3% (15) (13) x5
o]

-5 5 :
Afa]ala1]
N S I I S T R T ]
Af-a]ala]

-5 A 4

Number line model with property:
5 x (-3) by the commutative
property is-15.

-10

-15

(i3) x (i 5)

(13)(15)=1(3)(15). Recall thatT3
is the fiopposite of 30 Thus we
want the oppositeof
3 groups of {5)

00\ ([00) [QO0
O O O
00/ \04g, \0O

3 groups ofi 5is115. Now apply
Athe opposite.

See mmber line model below.

2. How are integers (positive and negative numbers) related to the models for multiplication?

opposite

10

TWB2- 49
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Write the meaning of each multiplication problem in terms of a number line modeand then do the
multip lication on the number line provided

3.2x3
Means: Two groups of three

T 1514 <1312 -11-10 9 8 -7 -6 5 -4 -3 2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

4. 2% (i 3)

Means: Two groups of negative three

A5 <14 <13 <12 -11-10 -9 -8 -7 6 5 -4 -3 2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

5. 12x3

Means: The opposite of two groups of three.

el

1514 13 12 -11-10 9 -8 -7 -6 -5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A

6. 12 (i 3)

Means Theoppositeof two groups of negative thre&2 x (13) =1 (2 x (' 3))..

.

T 45 -14 <1312 -11-10 9 8 -7 -6 5 -4 -3 2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A
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Model each multiplication problem using a number line.Write the product in the spaceprovided.

7. 6x(13)=118

20 -15 -10 -5 0 5 10 15 20
R Y XY XY XY V)
".20 -15 -10 -5 0 5 10 15 20
9. 16x(3)=18
7220 -15 -10 -5 0 5 10 15 20

-(6x(3)=-(-18) =18

10. 76 x 3=-18

i

20 -15 -10 -5 0 5 10 15 20

- (6 x 3) = (18) =- 18

11. 2% (i5)=i 10

7220 -15 15 20
12.15%x2=710
20 -15 -10 5 0 5 10 15 20
-(5 x 2) =- (10) =- 10
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13.74 x (13)= 12

T2 -15 -10 5 0 5 10 15 20
14.14x3=1712
T2 -15 15 20
15.16 x (3) =i 18
T2 -15 -10 5 0 5 10 15 20
20 -15 -10 5 ' 5 10 15 20
17.0 x (14) =0
<+ t t t @ t t t +—>
-20 -15 -10 -5 0 5 10 15 20
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2.2aHomewak: Multiply I ntegers

Write the meaning of eaty multiplication problem using a number line model. Then model the problem
on the number line provided. Recordthe product. Look back at 2.2a Classroom Activity for assistance.

1. 3x4=12
Means:Three groups of 4.

Model:

v

P
«T

20 -15 -10 -5 0 5 10 15 20

2. 3x(6)=
Means:

Model:

v

30 s 10 S 0 5 0 s 20
3. 12%x6=112
Means:The opposite of two groups of 6.

Model:

h

) -15

15 20

4. i5x(3)=15
Means:The opposite of five groups of negative 3.

Model:
) -2:0 2=0 >
5, 717x(12)=
Means:
Model:
) 2 15 -1:0 5 (:) 5 1:0 1:5 2:0 >
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Means:

Model:

7220 -15 -10 -5 0 5 10 15 20

1x@i1)=1

Means:The opposite of one group of negative 1.

Model: m

T -4 -3 2 -1 0 1 2 3 4 5

I5x0=

Means:

Model:

7220 -15 -10 -5 0 5 10 15 20
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Spiral Review

1. Daniel left a $9 tip for the waiter at a restaurdhthe tip was 15% of the bill, homuch was the bill?
Solve with or without a model.

$60
2. What is the greatest common factor of 65 and 397
13
3. | n "Marade Math class'%a)f&he students brought a pencil to clas$ people did not have
pencils, how many stude3ts are in Mr. Garciabds ¢

4. Order the numbers from least to greate$@/8, 4/3,1.4, 1.08

p8t —h-hpad

5. Express each fraction as a percent.
a. 3/20 = 15% b. 7/25= 28%
Recal |l for fnao we c ad/dtomgetadenprinatormfyl005 / 5 and Abo b
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2.2b Class Activity: Rules and Structure for Multiplying Integers
1. Complete the multiplication chart belovide very careful and pay attention to signs.

2. Describe two patterns that you notice in the chart.
Answers will vary.

3. Create a color code for positive and negative numbers (for example, you could choose yellow for positive
and red for negative.) Shade ttfeart according to your color code.

5 0 0 0 0 0 5
4 0 0 O / 0 4 O 0 0 4
3 $ 6 0 ; $ 3
2 ( 3 6 4 0 / 6 . 0 2
1 / 0 / 1

-1 4 0 / 1
i 2 0 3 5 / 0 4 5 3 0 WY
i3 $ & 0 6 0 -3
-4 0 6 3 / 0 4 3 6 o -4
-5 0 0 0 0 0 -5

-51-41-3]-2]-1 0 1 2 3 4 5

4. What do you ntice? Do you think this pattern iarule?
A positive multiplied by a positive is a positive. The product of a positive and a negative is negative. The
product of two negatives is ptise.

7W82 - 56 & 2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfi, cc



Review concept:
In 6™ grade, you learned that opposite signs on a number indicate locations on opposite sides of 0 on the nur

line. For example; 3 isthreeunits from 0, but on thepposite side of than 3.

5. Use that logic to answer the folling questions:

a. What is the opposite 6fl?1

b. Whyis 1¢€1) = (- 1)(1) =- 1 a true statementRook back at #7 from 2.2&.ou can change the order
of multiplicaton St udent s mi ght also note that 1 ti

c. What is the opposite of the opposite-af? - 1

d. Whyis ¢ 1)(-1) = 1 a true statement?l is the opposite of };(1)(-1) meansit he oppos
product of 1 and 1. 1 multiplied by 1 is- 1, thus- (1)(- 1) isT (- 1) e.g. the opposite ofl or 1.

Q

6. Use your experiences above to generalize some rules fophealiion with integers:

a. A positive times gositive is goositive. Note: the core specifically asks that
students be able fastify why, for
example, a negative times a negative

b. A positive times a negatvis anegative. produces a positiveroduct. Memorizing
the rules is not enough. Students need
be able to explain them.

c. A negative times ositive is anegative.

d. A negative times aegative is gositive.

7. In groups, find each product. Be able toifystour answers foai o.

8.

a. 2x8 16 b. 5x(-9) - C. -7x7 -49
d. -5(-3) e. -5@3) -15 f. 11x7

9. A(-3) -12 h. (9)(-4) . (-6)(-4) 24
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j. 0(-3) 0 K. (-1)(1)¢3) . (4)(-2)(5) -40

m. (-2)(-2)(-2)(-2) 16 n. (5)-3)(-2) 30 0. (-1)(2AB)AE1)(2) -24

Note: ki o require students to multiply more than two factors.
8. In ki o you multiplied more than two factors together. Can you extend the rules you developed in #6 for thi
type of situation? you have an even numbef negatives, your product will h@ositive, assuming no factor of
0. If there are an odd number of negatives, the products will be negative. Again assuming no (Nfatetors.
Students should have learned that O is even in early elementary. For stutlergsuggle with this idea, you
mi ght point out numbers that end in O (10, 20, 3
29.Look at the following expressions. What is the operation for each? Explain how you identified the operatic
and then simplify each
Student explarteons may vary.

a. 2(3) Multiplication
6

b. 2(- 3) Multiplication
-6

c. (2)71 (8)subtraction
-1

d. - 2(3)Multiplication
-6

e. -2 1 3 Subtraction
-5

f. =271 (- 3) Subtraction
1

g. 21 (- 3) Subtraction
6
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2.2b Homework: Rules and Structure fa Multiplying Integers

Find each product.

1. -2(3) -6 7. 15{3) 45 13.124x3 72

2. -4(-7) 8. 15(4) 14. 14(12)

3. 8(-4) -32 9.711x4 i4 15. 3{8)(i4) 96
4. 9(7) 10. 15(8) 16. 72 x 5 x 10

5. -3(7) -21 11. 74 x 13 52 17. 71 %73 x76

6. -12(3) 12. 113( 3) 18.18 x 7 xi3 168

Write a multiplication problem for each situation. Write the answer in a complete sentence.
19. Karla borrowed $®achfrom 4 different friends.How much money does Karla owe her friends altogether?
Problem:43 (-5) Answer:Karla owes $20 to her friends.
20. The temperaturacrease®® perhour forsix hours. How many degrees did the temperatuise after six
hour®
Problem: Answe':
21. Jim was deep sea diving last week. He descends 3 feet every minute. How many feet will he descend ir
minutes?

Problem: Answer:
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Spiral Review
1. Express each pernt as a fraction in simplest form.

35% 35/100 = 7/20 22% 22/100 = 11/50

2 Solve the following expression by modeling with tiles, chips, or a numberilhe (3) -9

00000 G000

3. A snowboard at a local shop normally costs $4D@er Labor Day weekend, the snowboard is on sale for
60% off. What is the sale price of the snowbdard

(17 0.6x$400 = $160.

4. Place each of the following integers on the number line below. Label each point:

A=4 B=14 C=i115 D=7 E=18 F=T119

5. 8 (i11)= 19
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Review. Operations with models Draw models to find the answer to each problem.

Chips/Tiles Number Lines

22.2+-3 -1 2+-3
4+

DD <+ } } } } } } } } } } } } } } } —p

000 87 -6-5-432-1012345¢6 7 8
23.2i (-3) 5 er 27 (-3) ‘/_\

Q0 D% R EEER RN R '
25.2(-3) -6 2(- 3) m
OC) 8 76543210123 4
26. -4+ (2) - -4+ (-2)

"8 765432101 2 4 g
27. - 41 (-2) - -47 (-2)

T8 7 6-5-432-101 2 4 g
28. - 4(- 2) - 4(-2)

87 -6-5-432-101 2 4 g
29, -2 +2 2472

"8 765432101 2 4 g
30. - 2i 2 27 2

87 -6-5-432-101 2 4 g
31. -2(2) -2(2)

T8 7 6-5-432-101 2 4 f

TWB2-61 g S
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2.2c Class Activity: Integer Division

=

Review corcept:
In previous grades you learned that division is the inverse of multiplication

Write the missing-factor in the multiplication equation. Then write the related division equaion.

Mu|ti||\o/||iiizitri]3nF§rcotg{ems S 9% ANGIGIT AT . - - Divisilgfll Eli;[?odblems

L 3x4=12 7 |12+3=4

2.7x6=42 —= |42+6=7

3..9x8=-72 <—= |-72+-9=8
4 -7 x-8= 56 <——> |56+-7=-8
> -5x-3=15 <——> |15+-3=-5
6 -12x4=-48 <——> |-48+4=-12
7 -9x4=-36 —>= |-36+-9=4
8. _.11 x-8=88 —— |88+-8=-11

Make use of structure: How could you us related multiplication problems to find each quofelixplainand
thenstate the quotient.

9. 12+(¢3) -3x__ =12, -4
10. -8+ (-2) -2x =8 4
11. 40+ (¢10) -10x _ =40; -4
12, -96 + (12) -12x__ =96, 8

13.Whatare the rules for dividing integers?
The rules for dividing integers are the same as multiplying integers.

& 2014 University of Utah Middle School Math 8ject in partnership with the
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2.2c Homework: Rules and Structure for Division of Integers/Application

Find each quotient.

1. 12+¢4) -3 8. 39+ (13)

2. -36+(6) 9.-28+(4) 7
3.21+37 10. -63+9

4. -45+9 11.-36 + (¢ 3)

5. 4+(1) -4 12. 60 +{15) -4
6. -52+(4) 13. 90 +{5)

7. 72+(¢3) -24 14. 160 + 20

Write a division expressionfor each situation. Answerthe questionin a complete sentence.

15.Keith borrowed a total of $30y borrowing the same amount of money from 5 different friends. How much
money does Keith owe each friend?

Expression: 30 +5 Answer:Keith owes each friend $&0.

16. The temperaturesfl 12° over 4 hours. What wéseaverage change in temperature per hour?

Expression: Answer:

17.Max lost 24 pounds in 8 weeks on his new weigkt plan. What wasis average change in weight per
week?

Expression Answer:

18. Siegfried borrowed $4 a day until he had borrowed a total of $88. For how many days did he borrow
money?

Expression- 88 +-4 or 88 + 4 Answer:Siegfried borrowed money for 22 yka
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Spiral Review

1. Juands football ©Onehle mextgplay, thexqguaBerbgch is shekeddon a lass o 10p
yards. What was th@verallchange in their positiofor the two play8
-7

2. Lisa owes her mom $78.isa made four payments of $8 to her mom. How much does Lisa now owe her
mothef?
- 78 + 4(8)=- 46 s0 Lisa owes her mom $46.

3. Write— as a mixed number. Model to solidify understanding- or -

FEEE FEEE FEEE PR EEEE EEEE FE

4. What is the greatest common factor of 24 and 56?

5. 5x(9) -45
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2.2c Extra Integer Multiplication and Division P ractice

Solve.

1. 3x5=15 11.-24+12= -2
2. 96+ (12)= 12. 33+ (3) =

3. -40+ (-10) = 13. 8% (-2) =

4. -6x0= 14.-21+(¢3) =
5. 6 x(-10) = 15.9%x(-4)= -36
6. -55+5= 16. 20 x4 =

7. 63+9= 17.10x ¢4) = -40
8. -6+(-1)=6 18. -5%x (-9) =

9. -4x(-10)= 40 19. -40 + (5)= 8
10. 10 x ¢ 3) = 20. 1+ (1) =

Write an equation andthen solve. Write a sentence representing your answer.
11.Alicia owes $6 to each of 4 friendslow much money does she owe?
12.A video game player receives $50 for every coraasiverand pays $45 every time bgets a question

incorrect.After a new game of 3Questionshe misses L6How much money did he end up with?
(14 x50) + (16 x ¢ 45)) =700 + ¢ 720) =- 20; Ovenall he lost $20.

13.An oven temperature dropped £36 15 minutes. If the temperature dropped at a constant matemiany
degrees per minutdid the temperature drop?
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2.2 Extra Practice: Multiple Operations Review

1. The coldest place in Utah is Middlesink, near Logan. One day the temperature thel& \dagrees. You
drive from Middlesink to Salt Lake where the temperature is 30 degrees. What is the change in temperatul
Explain.
3071 (-17) =47; You experience a temperature change of 47 degrees.

Student explanations will vary.

2. You are playing a board game and you have to pay $66n you win $200 After that, you have to pay
$800.

a. Write theexpressiornthat repreents this situation.

b. Whatinteger represents the amount of money you end up with?

3. You go into a business partnership with three other frieNdsir business loses $65,008ou agree to
share the loss equallyHow muchmoneyhas eaclof the four peopléost?

-65,000 + 4 = 16,250 Each person loses $16,250.

Integers Review: Perform the indicated operation

4. 5+¢3) 2 9. -5@3) - 14. 15+¢3) -5
5. 375 10. 13i (-5)18 15. -4 + 12

6. -15x 2 -30 11. - 2(- 3) 16. €5)+(4) -9
7.-6+(2) 12. 12 +12 17. -9(2)

8. -14i (-6) -8 13. ¢6)i (- 10) 18. — i5
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2.2e SefAssessment: Section 2.2

Consider the following skills/concept&ate your comfort levekith each skill/concept by checking the box
that best describes your progress in mastering each skill/cor@@epesponding sample problems, referenced
in brackets, can be found on the following page.

Beginnin Developing Skl Practical Skill Deep
Skill/Concept Undegr]standgi]n and and Understanding,
9 Understanding Understanding Skill Mastery

Use a model to multiply

integers

[1]

| can draw a model
for thinking about
integers but |
struggle to use
models to multiply
integers.

| can usually get the
right answer when |
multiply integers
using a model.

| always get the
right answer when
| multiply integers
using a model.

| always get the right
answer when |
multiply integers
using a model. | can
explain the
relationship between
the model and the
product.

Explain why the product

of a positive and negative
integer is negative or the
product of a negative and

negative integer is
positive.

[2]

I dondt Kk
the product of a
positive and
negative integer is
negative or the
product of a
negative and
negative inkger is
positive.

I know thatproduct
of a positive and
negative integer is
negative or the
product of a negative
and negative integer
is positive but | have
a hard time showing
why that 6g
models and words.

I canshowwhy
the product of a
positive and
negative integer is
negative or the
product of a
negative and
negative integer is
positiveusing
models and
words. But
struggle to explain
it with only words

I can explain with
models and wordand
with words alone why
the product of a
positive and negative
integer is negative or
the product of a
negative ad negative
integer is positive.

and symbols.
Use rules for multiplying I know the rules for | | know the rules to | can accurately | | can accurately
and dividing integers mu_ltiplying and multiply and divide m_u_ItipIy and multiply and divjde
accurately dividing integers. integers, but struggle| divide any any integers using the
to explain them with | integers using the| rules. | carexplain
[3] models and words. | rules and can with models and

show the rules
with models and
words.

wordsandwith words
alone why the rules
are true.

Add, subtract, multiply

and divide integers
fluently.

[4]

| sometimes get
confused
recognizing if the
expression is asking
me to add, subtract,
multiply or divide.

| always know vhat
operation
preform, and most of
the time | get the
right answer when |
add, subtract,
multiply, and divide
integers.

| always know
what operation

I dm to p
and | always get
the right answer
when | add,
subtract, multiply
or divide integers.

| always know what
operation
preform, and | always
get the right answer
when | add, subtract,
multiply or divide
integers. | can explain
my answer.

Solvecontextual problems

involving integers

[5]

| struggle to solve
contextual problemg
involving integers.

| can usually write an
expression to solve a
contextual problem
involving integers.

| can always solve
contextual
problems
involving

integers.

| can always solve
contextual problems
involving integers. |
can explain the
solution in context.
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Sample Problems for Section 2.2

1.

Draw a model (chips, array or number line) to solve each of the following multiplication problems.
a. 11(7) c. 8(8)

b.

303 6) d. 120

Explain why the product of a positive and negative integer is negative or thecpod a negative and
negative integer is positive, using pictures, models, and words for your explanation.

Find each product or quotient.

a 9t d —

b. — e. 1942

c. 5(2) f. —
Simplify each.

a. -6(-5) e. -10381
b. -16(3) f. -89+ (6)
c. — g. 619

d -4+21 h. —

Solve each of the following contextual problems involving integers.

a.

David is in a submarinat 200 feet below sea leveCasey is above him in a helicopter at 5,900
feet altitude.How far apart are David and Casey?

Scuba diving, Elisa descends at a rate of 30 feet per miHie.long will it take her to reach a
depth of 90 feet?

Rome wadounded in 753 BE. Rome fell in 476ACE. How many years passed between
Romedés founding and fall?
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Section 2.3: Add, Subtract, Multiply, Divide Positive and Negative
Rational Numbers (all forms)

Section Overview:

In this section studenexterd thar understanding obperating with integers to operatingth all rational
numbers.Students stamvith an activity to help therthink about 1) a line as a way to represent numbers, 2)
rational numbers asumbesthat can be written in the foradb, where b i , @&hd 3) locating any number that
can be written aa/b (any rational number) on thmumberline. Students then move to operating with rational
numbers in all forms by applying the rulesarithmetic that they should have solidified in ghrevious wo
sections.

A central idea throughout this section is the importance of estimating quantities before one comipsiies.

not only an important life skill sil$o@n important skill in making sense of answers and working with
technology. Studentshould get in the habit of estimating answers before they compute them so that they can
check the reasonableness of tmesgults

Concepts and Skills to be Mastere¢irom standards)

By the end of this section, students should be able to:

Estimate thesum, difference, product guotient of positive and negative rational numbers
Find thesum or difference afational numberfiuently.

Find theproduct or quotientf rational numberfiuently.

Solvecontextual problems involvingositive and negativetional numbers

Explain why division by 0 is undefined.

agrwnE
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2.3a Chss Activity: Rational NumbersNumber Line Cityd Add, Subtract Rational Numbers

Activity: Create your own number line with the length of string your teacher gave you. Pick a spot in the
mi ddl e of your |l ine for A0O0. Your Aunitso wil/|
on your line. The mathematical ideas on which this activity is based can be found in the mathematical
foundation page
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In Number Line School, there is one straight hallway. The numbers on the classrooms indicate the distance

from the main office, which is at zero. Mark the location of the¥alhg classrooms on the map of Number
Line School below.Students may benefit if yoask them to write an expression to find the difference on

some/all of these problem¥.ou may decide to assign this activity as homework if the above activity took too

much class time.

Mr. Bowen: - 3- Ms. England:- 6- Mr. Francks:- 8-
Ms. Abe: 3.5 Mrs. Chidester: 5.25 Mr. David: -5.2
David .
Francks Englandl Bowen Main Abe Chidester

—t et — 44 — } + + ; } f— —t e } } } —>
-0 9 8 -7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10

Work with your group to answer the following questions. Be sure to explain your irggison
Students explanations may vary.
1. Whose classroom is further from the Main Offitks. Abe, or Mrs. Chidester
Mrs. Chidester because she is more than five units away while Ms. Abe is less than four units away.

2. a. Approximatelyhow far apart are MsAbe andMrs. Chideste? Approximately 2 units

b. Exactlyhow far apart are Ms. Abe aits. Chideste? 1.75 units

3.Joe has Mr. BowamdsMsl| aBsglfamdds holuass second h
fromMr . B oclass todds . En gl a kstinnate yaul aassver Before you compute it.
He must walk 3 units.

4. What is the distance bet ween Mr Bstimat€ youradreswet beforé s ¢
you compute it.
Approximately 10 units
The distance between ihelassess 10.45 units.

5. What is the distance bet ween MrEstimateyaunandwérbefocelyas s

compute it.
Approximately 2 units

The distance between their classezi‘% units.
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2.3a Homework: Rational NumbersNumber Line City

In Number Line City, there is one straight road. All the residents of number lineveissither East (+) or

West € ) of the Origin (0). All addresses are given as positiveegative rational numbers. Laliké location

of the following addresses ondlmap of Number Line City below with a point and the first letter of the resident
(for example put a fAB0O above the point for Betsy

@ Betsy:- 1% Frank: %) Number Line School:l%
® Allyson:-2.5 ® Emily: 7.25 @ Town Hall: 0
Chris: 5% L Hannah:G% Grocery Store: 4.8
David: 6.0 ® Jamee: 6.2 Post Office:- 10

- —— -+ > e+ @+ + O+ + - 0 0+ +
-10 9 8 -7 -6 -5 4 -3 -2 -1 O 1 2 3 4 5 6 7 8 9 10

Now answer the following question&stimate your answer first, then compute it.

1. Howf ar is it from Allysonds house to Betsyds holt

2. How far is it from Chrisd house to Betsyds hous
It is West7.25unitsf r om Ch rtios 6B ehtosuysbes hous e.

3. Howfarisi t from Davi dliogsse?house to Chri sbd

4. How far is it tdJane&rsEMDLYES house
It is Weg 13.45unitstoJameé s house.

5. Who lives closer to the Grocery Store, AllysonJame& Explain.

6. Who lives closer to Town Hallameeor Hannah? Explain.
Jameand Hannah live theame distance from Town Hall.
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7. The mailman leaves the post office and makes a delivery to Hannah, picks up a packdgeneeesnd
then delivers the package to Frank before returning to the post office. How far did the mailman travel?

8 Every morning, Betsy walks to Allyson6s house a
each morning?
Betsy walks 4.75 units each morning.

9. Iris moves into Number Line City. She finds out that she lives exacthyuhis from Emily. Where does
Iris live?

10.Loganmoves into Number Line City. He movesimbh ome 21 units from Chri s
Loganlive? Where do you suggest he live and why?
Loganwould live at 7.75 03.25.

Studentsd suggestions of where he | ives wil/l vV a

Spiral Review

1. Solve
a poe qu b. ¢ y
C. UL pp d yYp pw
3. Jack and Jill went on their first date to Chi

to pay the waitress

a. How much will their 15% tip be? $4.80

b. How much will Jack pay in all? $36.80
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2.3bMore Operations with Rational Numbers

Review: Addition/Subtraction

In elemerary school, you learned tHellowing:
Example 1: Adding is a way teimplify or colled together things that are the same units.
3 apples + 4 apples = 7 apples

3 apples + 4 bananas = 3 apples + 4 bananas

Example 2:Place value matters when you add whole numbecause you want to add units that are the
same

24 + 7 | 94 (you can6t add the 2 to the 7 becau
represents the number of ofethey are not the same kinds of unit@4 + 7 = 31.

Example 3:Place value matters when you add dec&reain you want tadd the same kinds of units
32 + 4.01 I324+430121

Example 4:To add or subtract fractions you must have the same units, thus yohawneist common
denominator.

1 and 1 are not the saménits. But,§
1 1 I 2 3 6
273 2 :
andg can be added because the units
3 2 21
=T 9 a are the sameThere are a total of
6 6 8’?6
five onesixth units org )
— - - = -
2 1 0 1 2
— - - = -
22 1 0 1 2
— - — » -~
22 1 0 1 2
— - » - -
22 1 0 1 2
— - - > > o -
22 1 0 1 2
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In this chapter we have learned how to add subtracivith integers first with models and then &gplying
rules We will now applytheseskills to all rational numbers

1. Think back to the activity you did in 2.3ajmat i s

a

Airat.i

onal number 07?

Students should do the exercises below by applyiegkills they learnedarlier in this chapter;

eg..ai b=a+(-b)anda (-b)=a+b

Find the sum or difference for each.

2. 24 > 3 5. 31U 4 2.8313 )1
3 4 12 3 412 3¢26 6
3 .2 11 3 1 4 3
5. —-1= - = 6. §_‘2e_ J1 7. _.geg'
4 3 12 4 ¢ 3 12 3 ¢ 4
8. -052 -/ 9. TP 10.-1(0.75) 19
3 6 3 12
11. ™ p8 1 13.0- ( 4.79
12. —
p®H  pap e
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Review: Multiplication and Division

Review the general multiplication models in 2.2a Class Actiitgmember thanultiplying means you have a
certain number of groups with a certaimrher of units per groupYou do NOT need a common denominator

for multiplication.

Example 5:Wholenumber by fraction or fraction by whole number
3 X 3 means three groups gf so 3 ><§ =9 2l
4 4 4 4 4

3

3
4

Al w

F' N
§b
v

0 9 % 7 6 5 4 5 2 1 3 S b 7§ 9 10
Example 6: Fraction by a fraction
%X%mean s -hafff groups ofon¢ hi r d. 0o
Example 7:Division, whole number by a fraction
Recall that division is the inverse of multiopl:.i
youdivide. 12 &6 3 can mean that youdre starting mtst h
are in 12.Similarly, 4 +§ canmean starting with 4 and watat know how many groupsfo;- arein 4.
3 3 3 3 12+ 3 = 4 because
D P P P there are four groups o
< /VW\ .\ 3 units in 12.
0 3 6 9 12
2 2 2 2 2 2
3 3 3 3 3 3 Similarly, 4 +==6
NWW\' because there are 6
) i 2 3 Vi groups of-in 4.
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and you

starting with 12

The other way to think about 12 + 3 isuyé r e
22 can be thought of as starting wittand youwantto

eachwholegroup f you have3 groups.Similarly, 4

know how many arén awholegroup if you haveg of a group:

Use yourunderstanding of multiplication of fractions and integers to find the following products

A1 04 a.lyp a3 n
13.& = - 14. &1= B6) 9 15. &2 Q2
20% 8‘526) 8“:‘4@)
35 15 3 K 22 6 3

16. (-3)32 .22 —3° 17. & = 18,22 ¢ -
()894 4 74 £32% B 2F

Use your understanding of division of fractions and integers to find the following quotients

W

al a2 a2 o 1a 4 1

19. (3) = -12 20. (-2) &= 21. n 2 5 g -- =1

()85'4 ()893 3928 3 73
a3d 3 2 _1 3 4,3
22. %23 23. -2 == 24, -2= 5 2°
¢ o = ? 10 5 4 E74
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~ o

: a3 o1 .
1. Will theproduct of% %gbeblgger or smaller
¢F T3¢

thaneach of thdactor® Explain

It will be smaller thali- and% because we are

taking part (3/4) of a group of 1/4
Find the producto check your explanation
3

16

. Explainthe value of the produg&g—1 @2) Will it
C -

be bigger or smaller than each of the factors?

It will be bigger thar—i’: and smallethan 2

Find the product to check your explanation.

1t
2

. Explainthe value of the produ%g @.5). wilit
(; =

be bigger or smaller than each factor?

It will be smaller thanj— and 0.5

Find the product to check your explanation.
0.375

2.3cClass Activity: Multiply and Divide Rational Numbers

Work in groups to extend your understanding of multiplying and dividing rational numbers.

4. Will the quotient of% %bebigger or smaller

thaneach terrf? Explain

It will be bigger thani: and% .

Find the quotient to check your explanation.
3

: Explainthequotientg- 2. Will it be bigger or

smallerthan each terf

It will be smaller thari— and smaller than.2

Find the quotiento check your explanation.
3

8

. Explain the quotientg- 0.5. Will it be bigger

or smaller than each term?

It will be bigger thani: and 0.5

Find the quotient to check your explanation
1.5
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Estimate by rounding to the nearest integer. Discuss in wo group if your answer is an over estimate or
an under estimate of the actual value. Be able to justify your answer.

8. 3} LA : ° ©3+1°3
3 9 -
3
é 1 Q o (o]
90 - @29 ° () )
¢ 3 =
12
1
10.4= . 7.891 ° °
9 -
0.5
a4 B a o
11 59 0
% 659 4 (U )
-24
Estimate andthen confirm your estimation by finding the exact valuewith a calculator.
12.-0875 -° o (-1) [(1/4 ° (-1)(4)° -4 Exact value: ] %’
a3 0,4 0 189
13. 38— § 05 °(7/2) (2)° 7 Exact value: ——
S5 p o ——— (120 25
o 2 ~ ~
14, 0.7552 & o0 ° (1) (2/10) (1)° 2/10  Exact value: 1
cll =1 hd 3
4 _ : 1
15. 35- 19 © ©4+-20°-1/5 Exact value: =
o 1 ~
16. (-9);?}38Zl g o °(-9)(-8)° 72  Exactvalue: 74~
g —_—
9§ . 12—1 ° ©9+12°9/12 or 3/4 Exact value: 39
4 4 - 49
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Exploration Activity:

Divide each

a. 12+12=1 g. 12 +1/2 =24

b. 12 +6=2 h. 12 +1/3 =36
c. 12 +4=3 i. 12 +1/4 =48

d. 12 +3=4 j. 12 = 1/6 =72

e. 12 +2=6 k. 12 +1/12 =144
f. 12 +1=12

What do you notice?
Students should notice thdébr a given dividendthe smaller the divisor the larger the quotient and the larger
the divisor the smaller the quotient

Divide each:

. 1/2+12=1/24 g. 1/2+1/2=1
m. 1/2 + 6 =1/12 r. 1/2 +1/3 =3/2
n. 1/2+4=1/8 s.1/2+1/4=2
0. 1/2+2=% t. 1/2+1/6 =3
p. 1/2+1=% u. 1/2+1/12 =6

What do you notice?

Students should notice thatfor a given dividendthe smaller the divisor the larger the quotientand the
larger the divisor the smaller the quotient Ask students if the pattemwould hold if you were dividing by a
negative.

What is your conjecture about 12 + 0 or 1/2 + 0? Justify your conjecture.

Discuss with students why these are undefined guoisti You may also want to go back to the discussion about
division as the inverse of multiplicatipe.g. if 12+ 0 = 0, then 0 % would have to equal 12.

What do you think would happen if we took anyrfmero) numberh, and divided by 0?
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2.3cHomework: Multiply and Divide Rational Numbers

Multiplying and dividing rational numbers. For #5 - 13 estimate first then compute.

1.

4.

o

Will the product of(Z)g% bebigger or smaller
¢

than each of the factors2xplain

It will be bigger than:lg and smaller than.2As

written, this means two groups of 1/3 which will
be bigger than 1/3. However, using the
commutative property of multiplication gives
1/3x2 or one third of a group of two. Therefore
the product is smaller than 2.

. Will the product of 2 and 3 be bigger smaller

than each factorExplain.

Explain thequotient? - %: will it be bigger or

smaller than each tefim

Will the quotient of— + 2 be bigger or smaller
than each terfh
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Spiral Review

Solve the following with or without a model

1. zZp¢ pm 120

2. ¢O ¢ o 0O (additive inverse)
3. - - 7142 + 18/42 = 25/42
4. @ v - 1.35 or27/20

5. The temperature increased 2° per hour for six hours. How many degrees did the temperature raise after
hous? 6 x 2 =12 so 12 degrees.
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2.3cExtra Practice: Multiply and Divide Rational Numbers

Estimate each product or quotientand then compute
Students should estimate first.

1. = 11.
2. = g- %‘e_g 12.
3 = 13. 0.25 %:
4 = 14, =
5, g- 0.2= 15.
6. = 16. %- 0.12E =
7 = 17.
8 = 18. =
9 = 19. =
10. = 20. :
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