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Chapter 1: Ratio Relations (4 weeks)

Utah Core Standard(s)

1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two
guantitesFor exampl e, i td beaks in the birdohousef at threizoo gvas 2:1, because for
every 2 wings there was 1 beak. o0 fAFor every v
t hree (&RPA)es. O

f Understand the concept of a unit ratbassociated with a ratebwithbi 0, and use r a
the context of a ratio relationship.or exampl e, @AThis recipe has a
sugar, so there is 3/4 cup of flour for each

rate of $5 peh a mb u r(§RPt2) 0
1 Use ratio and rate reasoning to solve-sgaild and mathematical problems, e.g., by reasoning about
tables of equivalent ratios, tape diagrams, double number line diagrams, or eq(&&RInS)

a) Make tables of equivalent ratios rétayf quantities with wholenumber measurements, find missing
values in the tables, and plot the pairs of values on the coordinate¢aables to compare
ratios.

b) Solveunit rate problems including those involving unit pricing and constant speedxample, if it
took 7 hours to mow 4 lawns, then at that rate, how many lawns could be mowed in 35 hours? At
what rate were lawns being mowed?

c) Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the
guantity); solve prblems involving finding the whole, given a part and the percent.

d) Use ratio reasoning to convert measurement units; manipulate and transform units appropriately
when multiplying or dividing quantities.

Academic Vocabulary:ratio, a:h table, tape diagraneguivalent ratios, ratio statement, part to part, part to
total, double number line, graph, coordinate plane, ordered pair, unit rate, rate unit, partition, iterate, equation
variable, dependent variable, independent variable

Chapter Overview: In this chapter, students extend their work with multiplication and division to solve ratio
and rate problems about quantities. A ratio expresses a relationship between two or more quantities. The che
begins with an introduction to ratio language and notatianfiaal component to working with ratios. Students
learn about different models that can be used to represent ratios, progressing from concrete to pictorial to
abstract representations. Students reason about multiplication and division to find eqratiaeand organize

the equivalent ratios in tables and on graftgdents learn about the different ways to represent and solve ratio
problems (tiles, pictures, tape diagrams, double number lines, partial tables, graphs, and equations). They m.
decisbns as to which representation might be best to use for a given problem, solve problems using a variety
strategies, and make connections between the strategies. Students learn that every ratio has as associated r
They learn how to find unit rateséudiscover that unit rates can be a powerful tool débrisg problems

Connections to Content:

Prior Knowledgeln this chapter,tsidentsbuild on their understanding afultiplication and divisiorfrom

earlier grades. Models such as arrays and arealsmadd an understanding of the distributive property,

concepts fron8.0A, are helpful tools for finding equivalent ratios. Students will rely on their fraction sense anc
operations with fraction®.NF, to determine and iterate unit rates5I, studend graphed points in the first
guadrant which will help them to plot equivalent ratios in this chapter. W& IOA with writing numerical
expressions and analyzing patterns and relationships provides a good foundation for writing equations to sha
the rehtionship between two quantities.
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Future KnowledgeRatios and proportional relationships are foundational for further study in mathematics and
science and useful in everyday life. Later in this course, students use ratios to build an understandigt of perc
and to solve problems involving percents such as tip, discount, and tax. They also use ideas about ratio in th
study of descriptive statistics. Iff' grade, students will use ratios in their studsgidfilar figuresand

probability. In 8" grade, tudents use ratios when studying slopes of lines and linear relationships.
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MATHEMATICAL PRACTICE STANDARDS

Make sense of
problems and
persevere in
solving them.

The tables below show three different recifmeamaking orange juice
using orange concentrate and water.

Recipe 1 Recipe 2 Recipe 3
Cups of | Cups of Cups of | Cups of Cups of | Cups of
Orange Water Orange Water Orange Water

Con. Con. Con.
3 5 2 3 5 8
6 10 2 6 10 16
9 15 5 9 15 24
10 PO 8 12 20 32

Order the recipes from strongest orange flavor to weakest orange f
Justify your answer.
To answer this problem, students must make sense of the quantitie
given andheir relationship. There are a variety of strategileat
students can use: find ratios with a common value, find the unit raté
examine the explicit relationship between the two quantities, etc.
Students may use pictures and tape diagrams as tools while workir,
toward an answer. They may utilize patterhadadition and

multiplication. Students may rely on their fraction sense if they find
compare unit rates. Students will need to think critically about what
numbers are telling them. For example, if students find the unit rateg
cups of water/cupsf orange concentrate, a greater unit rate will
actually indicate a weaker orange flavor. Students will be required t
stop along the way and track their progre88Vhich recipes have |
compared®d fiWhich recipes do | still need to compare for my answe
be complete®fiHow can | track my progresé?

Reason
abstractly and
quantitatively.

Jeffdos soccer team | oses 2 soc
Laurends soccer team | oses 2 s
play. Compare these statememdsth have a ratio of 2:3. Do Jeff and

Laurends teams have the same W
Throughout the chapter, students are required to make sense of th
guantities in problem situations and their relationship to each other
They will construcmodels such as tape diagrams to represent ratio
relationships and use the models to solve problems. A critical

component of this process invo
guantities are involved?0 0Wha
partr el ati onship or a part to to
match the ratio statement gi ve

Construct viable
arguments and
critique the
reasoning of
others.

Dominic and Emma are running for class president. For each vote {
Dominic receives Emmeeceives four votes. Ligive possibilities for
the total number of students who voted. Justify your answers. Write
rule that describes all the possible answers to this problem.
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Throughout the chapter, problems require students to justify their
answersor explain the strategies used to solve a problem. Justificat
can take many forms. It may be an explanation in words given orall
in writing, a picture, model, or diagram, an illustration of patterns s¢
in tables and on graphsyriting an equationetc. Students may solve
this problem a variety of ways: using concrete manipulatives, drawi
picture, creating a tape diagram, using ideas about multiplication,
creating a partial table, writing an equation, etc. Students should sh
out their strateges and conclusions in order to consider multiple
approaches and make connections betweenpbeoachesSince there
are infinite answers to this question, students will begin to generaliz
and articulatea rule for total number of students who could hewed
which will help to solidify and demonstrate their understanding of rg
relations.

Model with
mathematics.

At a baseball game, the snack bar sells 3 hotdogs for every 2
hamburgers they selCreate a double number line to show the
relationship letween the number of hotdogs and the number of
hamburgers sold at the baseball game. Organize the information in
table below. Complete the graph below.

Ratio relations can be modeled using several different representati
(pictures, tape diagrams, dble number lines, geometric models,
tables, graphs, and equations). In this chapter, students have the
opportunity to analyze and create these different representations tg
represent real world situations. They compare the representations,
make connectionsetween them, and determine when one
representation may be better to use based on the problem and que
being asked.

Use appropriate
tools
strategically.

Chen makes 2 out of every 3 free throws that he shoots. If he shoo
free throws in agme, how many do you expect him to make? Solve
using at leadwo strategies.

Throughout this chapter, students are exposed to a variety of tools
can be used to represent ratio relations and solve real world proble
These tools include concrete naratives such as tiles and chips,
pictures, tape diagrams, tables, graphs, and equations. The chapte
starts with more concrete tools then progresses into tools that are 1
abstract. For example, students start by modeling ratio relations wi
chips anl tiles (concrete), then pictures (pictorial), and then tape
diagrams (abstract). They understand that these all show the same
relationship but more abstract representations can be more efficien
flexible for solving problems. They make connectionsdmt the
different tools. For example, they consider patterns in tables and of
graphs. They understand that an equation shows the explicit
relationship between two variables given in a table. In the chapter,
students are introduced to tools and then gitenautonomy to decide
which tools they want to use based on their comfort with the tools g
the problem given.
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Attend to
precision.

Sophiabds teacher asked her to
squares so that the ratio of circles to tokelpes is 2:5. Sophia createq
the following pattern.

|l s Sophiads pattern correct? J

Moving fluently between ratio statements and representations of ra|
relations requires attention to precision. Students interpret and dec

thel anguage of ratio, asking qu
i nvolved?0 AWhat wunits are i ny
part to tot al rati o?0 fAWhat do

Look for and
make use of
structure.

A recipe for punch c# for 5 cups of lemonade for every 2 cups of fr
punch. Draw a model to represent this relationship. Then, interpret
the following:

5to02

2:5

Students use structure when moving fluiyween ratios and their
associatedates. While the numbers given above all express the sa
relationship, they have different meaningsnodel is helpful for
revealing this relationship. In this example, students see a model th
2 parts fruit punch and 5 parts lemonade. A multipli@ttemparison

between the two parts shows that fruit punchtle size of lemonade

(or lemonade is or 2.5 times larger than fruit punch).

Look for and
express

regularity in
repeated

reasoning.

Marcus is training for an ultrenarathon whereéwill be running 100
miles. He can run 7 miles per hour. Complete the table below to sh
the relationship between time and distance for MaMige an
eqguation to show the relationship between time and distance for M
Uset for time andd for distance.

Early on in the chapter, students use ideas about repeated addition
scalar multiplication to find equivalent ratios and complete ratio tab
They illustrate patterns they see on double number lines, tables, ar
graphs. These patterns beginstarface ideas about slope and linear
relationships. Later in the chapter, students write equations to reprg
ratio relations.To help students arrive at the equation for the examg
given, students can start by writingmerical expressions:
After 1hour, distance= 1(7) =7

After 2 hours, distance = 2(7) = 14

After 3 hours, distance = 3(7) = 21

After t hours, distance = t(7) = 7t
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1.0 Anchor Problem: ConnectedGears

o]+ @] Js]mmim]

Two gears are connected as shown in the pictele@b The smallegear ha8 teeth and the larger gear Has
teeth.

a. Find a way to determintne number of revolutions the small gear makes based on the number of
revolutions the large gear makes. Organize your results.
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b. If the larger gear make&0 revolutions, how many revolutions will the smaller gear make?

c. If the smaller gear makeX! revolutions, how many revolutions will the larger gear make?

d. If the large gear make4 full revolution, how many revolutions does thealer gear make?

e. If the smaller gear makdsfull revolution, how many revolutions does the larger gear make?
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f. Createfour different representations of the relationship between the number of revolutions the large ge
makes and the muber of revolutions the small gear makes. Make up a question that can be answered
using each representation.

Representation 1: Representation 2:
Question: Question:
Representation 3: Representation 4:
Question: Question:

This problem was adapted from a problenDeveloping Essential Understanding of Ratios, Proportions, &
Proportional Reasoninfrom the National Council of Teachers of Mathematics.
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Section 1.1:Representing Ratios

Section Overview:

In this section, students learn what a ratio is. Students create pictures and models (tape diagrams) to represe
ratios given in words and they write ratio statements to describe relationships given in pictures and diagrams
Throudh the process, students develop flexibility and fluidity with ratio language and notatitenahdrity

with the models that can be used to represent ratios and solve ratio pr@ilatests alstearnthat there are
different types of ratios (part tapg and part to totaBnd because of thieey musipay close attention to the
guantities given in a problem and their relationship to each other. Students find equivalent ratios using concre
manipulatives, models, and numeric methods and connectahkstavtheirknowledgeof whole number
multiplication and division. They organize equivalent ratios in tables. Lastly, stisjentesizeand applythe
knowledgelearned in the section to solveariety ofreal world ratio problems.

Concepts and Skils to Master:
By the end of this section, students should be able to:
1. Understand what a ratio.is
2. Given a pictorial representatiam mode] use ratio language and notatiordescribe theelationship
between twar morequantities.
3. Given a raticstatementidentify the important quantities amaterpret the language and notation in order
to create a pictorial representatimnmodelof the relationship betwedhe quantities.
4. Distinguish when a ratio is describing a part to gaatt to total, or total tpart relationship between
guantities.
5. Determineequivalent ratios to describe a relationship between two quantitié® and completables
of equivalent ratios.
6. Use ratio reasoningnd models (tape diagramnie)solve real worldatio problems.
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1.1a Class Activity: The Language of Ratio

Activity 1:

Drewbs family of four ng camping for three

> > N
M E NN . fotif A Ratif Bt fi D S L
====== YYBP
HE E N = . @ ,@
L'a."Mékeéevéfaléomparisobset ween the items Drewds family ha:

guantities (i.e. the number of people going, the number of days they are going, different items that are

packed, etc.)

b. What el se would you s ugmg®eidow mixh/manyskould e trind?Reldier i
the amount they should bring to another quantity (i.e. number of people going, number of days, quanti
of another item).
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Activity 2: Marla, Chase, and Evelyn are putting red and blue marbles in a jar. Us®theation below to
draw a picture that represents mmar bl es that

Marla:
Marla puts three blue marbles in the jar for every five red marbles she puts in the jar.

Chase:
Chase puts three red marbles in théqaevery five blue marbles he puts in the jar.

Evelyn:
Three out of every five marbles in Evelynbs |
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The statements describing the maatiobstatensents. n Mar | a,

A ratio expresses a relationship between two or more quantities.

Activity 3: In one day, an ice cream shop sells 3 ice creams on a cone for each ice cream they sell in a cup.

a. Draw a picture to represent this relationship.

b. Write several ratio statements about the ice creams sold at this shop. Tell whether the statepaht i
to-part, parto-total, or totalto-part.

c. Based on this ratio, give some possibilities for the total number of ice creams that are sold at this shor
one day.
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1. Mary is making a quilt. In her quilt, the ratio of itd0 moons is 3 to 2. Sam is also making a quilt. In
his quilt, the ratio of moons to stars is 3 to 2.

a. Draw a picture to show the relationsmp bet w

2. Travis is drawing circles and squares on his paper tisengattern shown beIO\Q m

OO0

OO0
OO0

a. Complete the following statements:

The ratio of to is 3 to 5.

The ratio of to 5<0 3.

3. Ata carnival, there are 8 #®for every 3 girls waiting in line to climb a rock wall.
a. Complete the following statements:

The ratio of girls to boys standing in line is
The ratio of boys to girls standing in line is

The ratio of girls to total people stding in line is
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4, Charli e and Teo are making pictures using yel
yellow circles to green circles is 3:7. T.n Te
a. Draw a picture of the relationship between yellow and green circles for each boy.

5. In a carnival game, a player selects a rubber duck out of a pool of water. If the rubber duck has a red
sticker on it, the player wins. One out of four rubber dutks a red sticker on the bottom.

a. Complete the following statements:
The ratio of winning ducks to losing ducks is

The ratio of losing ducks to winning ducks is
The ratio of winning ducks to total ducks is
The ratioof losing ducks to total ducks is
The ratio of total ducks to winning ducks is

b. Next to each ratio above, indicate whether it is a part to part (PP), part to total (PT), or total to
part (TP).

6. A deli uses 2 oranges for every 58gs in their famous fruit salad recipe.
a. Complete the following statements.
The ratio of oranges to applesis __ :
The ratio of apples to total pieces of fruitis __ :
The ratio of total pieces of fruit to applesis __ :
The ratio of oranges to total pieces of fruitis _ :

7. Leslie is making bouquets for a wedding. She uses 5 tulips for every 2 roses.
a. Complete the following statements:

The ratio of to is 5:7.

The ratio of to is 7:2.
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8. In a herd of sheep, 1 out of every 40 sheep is black. The rest are white.
a. Complete the following statements:
The ratio of black sheep to white sheep in a herd is

The ratio of white shep to black sheep in a herd is

The ratio of white sheep to total sheep in a herd is

9. Felipe is drawing yellow and blue squares. Th
picture is 3 tpxturdc.0. Create Felipeos

10.K a i is drawing circles and squares on his pap
Create Kaids picture.

11.l an is also drawing circles and squares on hi
1: 3. Create |l anbs picture.

12Bot h Kai 6s and Il anés pictures use the ratio o

13.Helena is drawing the following pattern on her paper.

i\zi\zi%@( W W w (v v v (

a. Write rati o statement to describe Hel ena

14.So p hi a 0 asketl reat@ dneate a pattern using only circles and squares so that the ratio of circles
total shapes is 2:5. Sophia created the following pattern.

OO

b.ls Sophiabs pattern moect? Justify your
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Spiral Review

1. Marley is putting together bags of cookies for a bake sale. She puts 4 cookies into edhbagants
to put together 5 bags of cookies, how many cookies does she need? Draw a picture of this situation &
write an equation to show the number of cookies Marley needs.

What if Marley wants to make 7 bags of cookies with 4 cookies in each bag? How many cookies will
she need?

2. Sierrais also putting together bags of cookies for the bake sale. If Sierra puts 5 cookiebayeaxh
wants to make 4 bags of cookies, how many cookies does she need? Draw a picture of this situation &
write an equation to show the number of cookies Sierra needs.

What if Sierra wants to make 4 bags of cookies with 7 cookies in each bag? How many cookies will sh
need?

3. Compare problems #1 and #2.

4. Chloe made 3 cups of lemonade. If she wants to share the lemonade evenly with 6 people, how much
lemonade will each person get? Draw a model and write a matbnee to represent this situation and
solve the problem.
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1.1a Homework: The Language of Ratio
1. Simon just purchased six hamsters. Sinsanying to determine how many cages, hamster wheels,

water bottles, food dishes, and bags of bark he needs to purchase with his hamsters. The owner of the

shop told him the following:
1 Two hamsters can live in each cage.
1 You need one hamster wheel page.
1 You need one food bowl for every hamster.
1 You need one water bottle for each cage.
1 You need one bag of bark for every three cages.

a. How many of each item should Simon purchase?

Cages: Wheels: Food Bowls: Water Bottles: _ Bags ofBark:

2. Writethreedi f f erent rati o statements about the pict
Afeacho, and Aratioo. Consider the relationshi
between birds and body partsofabkdor exampl e, AEach bird has 1t

3. Karads necklace contains red and yellow beads
necklace is 4 to 1.
a. Draw a picture of the beads on Karads neck
b. Complete the following statements:
The ratio ofred beads to yellow beads is___:
The ratio of yellow beads to red beads is__:
The ratio of red beads to total beads is_:

c. Give a value for the total number of  Dbtleeads
total number of beads thedinnotb e on Kar abés neckl ace. Expl ai

4. A recipe to make Pumpkin Blondies uses 2 cups of Blondie cake mix for each cup of pumpkin puree
a. Draw a picture of this recipe.

b. Complete the following statements:

The ratio of to is 1:2.

The ratio of to is 2:1.
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5. Create a pattern using green and orange circles where the ratio of green circles to orange circles is 5 1

6. Create a pattern using green and orange circles where the ratio of orange circles to green circles is 5 t

7. Create a pattern using green and orange circles where the ratio of total circles to ochewis & to 3.

8. Compare the patterns from the three problems above. They all use the ratio 5 to 3 but the patterns are
different. Explain why.

9. Georgebs teacher asked him to create a patter

created the following pattero m

OOOOOAALA NI

a.ls Georgeos pictureerect? Why or why no

10l n Lizzybdbs neighborhood, there are 2 cats for

a. Mr. Beck asked his class to write a ratiostaént to show the relationship between cats and
dogs in Lizzyds neighborhood. These are th
names of the students who wrote a correct statement. For the ones that are incorrect, explain w

they are incorrean the space belovo

Evabs Statement: The ratio of cats to dog
Mari ahds Statement: The ratio of dogs to
Tomés Statement: Two out of every five an
Will s StatementeareH9dogsevery 6 cats, ther
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1.1b Class Activity: Tape Diagrams

Activity 1: In a pond, there are 3 geese for every 4 ducks.

a. Draw apicture to represent this situatic 5

Activity2: Let 6 s r ev i s ilamfronhtlee prevadoushessen. prawalvape diagram to represent the
mar bl es in each studentdés jar.

Marla:
Marla puts three blue marbles in the jar for every fivemnedbles she puts in the jar.

Chase:
Chase puts three red marbles in the jar for every five blue marbles he puts in the jar.

Evelyn:

Three out of every five marbles in Evelynobs |
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A tape diagramis a model commonly used to represetios where the quantities have the same units. Tape
diagrams can be useful tools for representing ratios and solving problems.

Directions: Draw a tape diagram to represent each of the following situations
1. The ratio of red paint to blue paint used tak®a a certain shade of purple paint is 2:3.

2. The ratio of boys to girls standing in line is 3 to 5.

3. A bakery sells socolate donuts and glazed donuts. The ratio of glazed donuts sold to total donuts sold
is 3:7.

4. The ratio of fruit punch to lemonade used in a recipe is 1 to 2.

5. At a play, three out of every eight people in attendance are adults.

6. The tapediagram shows the ratio of red paint to yellow paint used to make a certain shade of orange
paint. Write a ratio statement based on the diagram.

R R Y Y Y Y Y

7. Bryce and Emma are running fdass president. The tape diagram shows the ratio of votes Emma
received to votes Bryce received. Write a ratio statement based on the diagram.

E E E E B B B

6WB1-21 a2014University of Utah Mildle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commaonsy,. cc



8. As people are leaving a movie, the theater manager polls them as to whether they liked the movie or r
For every 2 people that liked the movie, 3 did not like the movie.
a. Draw atape diagram of this situation.

b. Complete the following statements:

The ratio of to is 3:2.
The ratio of to is 2:5.
The ratio of to is 5:3.

Spiral Review

1. List the factors of 40.

2. List the factors of 16.

3. What is the greatest common factGGF) of 40 and 167

4. Cole is making lemonade. Each lemon yields of lemon juiceHow many cups of lemon juice will he

get out of 8 lemons? Draw a picture to represent this situation and then write a math sentence to
represent the problem andwwmon.
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1.1b Homework: Tape Diagrams

1. Atthe skate park, Anthony notices that for every 3 kids that are on a bike, 2 kids are on a skateboard.
Show some different ways you can megent this relationship using pictures or models.

2. Sixth graders at Mountain Crest Middle School are voting on where they want to go for thefir end
year field trip. They are choosing from the zoo and the planetarium. For each student that vages for th
planetarium, two vote for the zoo.
a. Draw a tape diagram to model this relationship.
b. Complete the following statements:
The ratio of zoo votes to total votes is
The ratio of zoo votes to planetarium votes is )
The ratio of planetaum votes to total votes is
The ratio of total votes to planetarium votes is
3. A popular cereal brand is giving away baseball cards in some of its cereal boxes. Two out of every se\

boxes of cereal contains a pack of baseball cards
a. Draw a tape diagram to represent this situation.

b. Complete the following statements:
The ratio of boxes with baseball cards to boxes without baseball cards is: )

The ratio of boxes with baseball cards to total boxes is

4. At El sadbs preschool, there is 1 adult in the
a. Draw a tape diagram to represent this situation.

b. Complete the following statements:
The ratio of adults to children in the classroom is

The ratio of children toaults in the classroom is

The ratio of children to people in the room is
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5. Jef

fos soccer
a. Draw a tape diagram to represent this situation.

t e

am | oses 2 soccer games for e

b. Write threedifferent mtios to describe this picture, tell whether the ratios are part to part (PP),
part to total (PT), or total to part (TP).

6. Lau

renos

soccer
a. Draw a tape diagram to represent this situation.

b. Compare this problemto h e
teams have the same winning record? Why or why not?

7. At

Tobyds

school
tapediagram below shows the ratio of white shirts sold to red shirts sold.

team | oses 2 soccer games for

previous probl em. Both have

, students wear a uni for m. St

w

R

R

R

R

a. Write threedifferent ratio statements about thehirts sold. Tell whether your statement is a part
to part (PP), part to total (PT), or total to part (TP).

8. The tape diagram below showeetratio of blue paint to yellow paint used to make a certain shade of
green paint.

B

a. Complete the following statements:

The ratio of

The ratio of

The ratio of

The ratio of

to is 7:2.
to is 2:9.
to is 7:9.

to is 9:2.
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compl et

n preparation for tomorrowbs | esson,
X 2 3 4 5 6 7 8 9 10 11 12
1
2
3
4
5
6
7
8
9
10
11
12
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1.1cClass Activity: Equivalent Ratios and Tables

Activity 1: A deli uses 2 oranges and 5 apples in their recipe for fruit $atadmany apples and oranges the
deli should use if they want to double, triple, and quadruple their fruit salad rndoyveanany apples and

oranges should they use if they want to half the redyganize your results in the table beI( E

What iftheywant t o é Oranges | Apples Total
Pieces of
Fruit
Original Recipe 2 5 7
Double the recipe?
Triple the recipe?
Quadruple the recipe?
Half the recipe?
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In this problemyou foundequivalent ratios.

c. Write six equivalent ratios that show the relationship between apples and oranges in this recipe.

b. Write six equivalent ratios that show the relationship between oranges and total pieces of fruit ir
this recipe.

c. Write six equivalent ratios that show the relationship between apples and total pieces of fruit in
this recipe.

d. How many apples should the deli use if they use 16 oranges?
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Activity 2: The tape diagram below shows the ratio afZ8 weeklyallowanceto hisyoungersisteb s we e k |
allowance Determine at leadive different allowances that Ruiz and his sister could be earning each week.

S S R R R

1. The ratio of children to adults in the swinmg pool is 7:3.

a. Draw a pcture or tape diagram to represent this situation.

b. Write five equivaknt ratios that show the possible number of children and adults in the pool

c. Write five equivalent rdos that show the possible number of children to total people in the pool

d. If there are 50 total people in the pool, how many adults are there in the pool?

e. Is it possible for there to be 30 children in the pool with the given relationship? Explain.

f. Is it possible for there to be 30 adults in the pool with the givenaedtip? Explain.
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2. Suni is making a necklace. The ratio of red beads to turquoise beads on the neéklace is
a. Determine several possibilities for the number of red and turquoise beads Suni could have usec
to make her necklace. Organize the informatiothe table belowllustrate any patterns you see

r
in the table

Red Beads| Turquoise Total
Beads Beads

3. Pizza Paradise sells cheese and pepperoni pizza. The tape diagram below shows the ratio of cheese"
pepperoni pizzasdd in one day

C C P

a. With a partner, discughreedifferent ratio statements to describe this relationship. Tell whether
your statements are part to part (PP), part to total (PT), or total to part (TP).

b. Determine severglossibilitiesof cheese and peppe@igizza hat Pizza Paradise may have sold
I-b

- . r
in one daylllustrate any patterns you see in the tals

Cheese
Peppeaoni

c. Determine the number of cheese pizzas Pizza Paradise sold if they sold 25 pepperoni pizzas.

d. Determine the numberf cheese and pepperoni pizzas sold if Pizza Paradise sold 12 total pizzas
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4. The ratio of blue paint to red paint used to makeraiteshade of purple paint is 2:3.
a. Circle all ratios that would make the same shade of purple paint.

6 cans of blue pairio 7 cans of red paint
8 cans of blue paint th2 cans of red paint
40 cups of blue paint t60 cups of red paint

18 cans of blue paint @7 cars of red paint

24 cans of red paint 86 cans of blue paint

1 can of blue paint tp- cansof red paint

5. Maria is collecting donations to raise money for a food pantry. For every $6 that she collects, her parel
will donate $1. The tape model below represents this situation. The white boxes represent dollars that
Maria has collected and theagrbox represents money her parents have contributed.

a. Draw a tape diagram to represent this situation.

b. Complete the table below to show several possible combinations of money that Maria collects

I-b
: r
andher parents donat8lustrate any patterns you seetie table

Mari a Par en Total
Collections | Contribution | Donation
6
2
21
24
5

c. How much does Maria need to collect if she wants her total donation to be $35?
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6. A market research company is testing out a new cereal. Four out offigegogople that try the cereal

like it. m

a. Draw a tape diagram to represent this situation.

b. Complete the table below to show this relationshiipstrate any patterns you see in the table.

Liked Did Not | Tried
Like
4 5
2
25
7
40

7. Lisagoes to the gym 5 out of 7 days each week.
a. Draw a tape diagram to represent this situation.

b. Complete the following statements:
The ratio of days Lisa went to the gym to days Lisa did not go to the gym is to
The ratio of days Lisa doesihgo to the gym to total daysis___ :

c. Determine the number of days Lisa did not go to the gym if she went to the gym 15 times.

d. Determine the number of days Lisa went to the gym in-da38period.
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8. Inthe Lollipop Tree Game at a caralya player chooses a lollipop. If the lollipop is colored red on the
end of the stick, the player wins the lollipop and an additional prize. If the lollipop is not colored red on
the end, the player just gets to keep the lollipop. The ratio of lolliithsred ends to lollipops without
red ends i8:4.

a. If there is space in the tree for 35 lollipops, how many will have red ends?

9. Camie is making a quilt witpatches of red, white, and blue fabric. Tago of red to white to blue
patches in the glhiis 2:1:2

a. Write 5 possibilitesfot he number of red, white, and bl
quilt. Organize your results in the table below.
Red White Blue Total
Patches Patches Patches | Patches

b. If Camie used 80 total pates, how many of each color did she use?

10.To make orange juice, the ratio of concentrate to wateitasl as shown in the picture.

1w

-C

a. How many cups of concentrate would you need for two cups of water?

b. How many cups of concentrate wowylou need for three cups of water?

c. How many cups of concentrate would you need for four cups of water?
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11.Blake is making a dog run the shape of a rectanglde plans to us& units of fencing for tle length
for eachunit of fencinghe uses for theidth.
a. Draw sever al possi ble combinations for Bl a
horizontal or vertical segment represents 1 unit of fencing.

b. Complete the table to shawis relationship

Units of Fencing for Width

Units of Fencingfor the Length

12.Dominic and Emma are running for class president. For each vote that Dominic receives Emma receiv
four votes. Lisfive possibilities for the total number of students who voted. Justify your answers. Write

a rule that describesl @ahe possible answers to this problem Q
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Spiral Review

. Ryan is playing a card game with his frien@lsere are 40 cards in the deck and he deals them all out. If
5 people are playing, how many cards does each persowgetzthe math entence that models this
problem.

. Peter is playing a different card game. In his game, there are 40 cards in the deck and each player net
5 cards to play. How many people can play the game?

. Compare problems 1 ar2dd What do you notice?

. What ae the common factors of 18 and 24? What is the greatest common factor of 18 and 247

. Use the grid below to answer the questions that follow.

a. Find the area of the rectangle shown. Exptaishowthe strategy you used.

b. Ricky found the area bynting and simplifying the expressiop t @ o . Explain and
show on the grid the method Rickged tdind the area of the rectangle.
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1.1c Homework: Equivalent Ratiosand Tables

1. The ratio of sugar to flour used in a sugar cookie recipe is 1 cap &ug cups flour. Determine the
amount of each ingredient needed to double, triple, quadruple, and half the recipe.

What i f they w| Sugar Flour
Original Recipe 1 2

Double the recipe?

Triple the recipe?

Quadruple the recipe?

Half the reqpe?

2. The model below shows the ratio of chocolate to vanilla ice cream cones sold at the fair.

\Y \Y \Y, C C C C C

a. Write threedifferent ratio statements to describe the relationship between vanilla and chocolate
ice cream cones sold at the fair. Tell whether ytatements are part to part (PP), part to total
(PT), or total to part (TP).

b. Write five equivalent ratios for the number of vanilla ice creams sold to the number of chocolate
ice creams soldlustify your answers.

c. Write five possible values for thetal number of ice cream cones that could have been sold at
the fair.Justify your answers.
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3. Sydney polled students at her school to see whether or not they watch a certain TV show. The ratio of
girls who watch the showo boyswhowatch the Bow is 3:1.

a. Complete the following table to show different combinations of boys, girls, and total students
who watch the TV showllustrate any patterns you see in the table.

Girls Boys Total

Students

b. If 16 total students watch tlieV show, how many of them are boys? How many of them are
girls? Draw a model to support your conclusion.

Boys: Girls:

c. If 15 girls watch the show, how many boys watch the shdvew a model to support your
claim.

4. Alex makes 3 out of evy 5 free throws he attempts.
a. Draw a tape diagrao represent this situation.

b. Complete the following statements:

The ratio of shots made to shots attemptedis _ to

The ratio of shots made to shots missed is to

c. Use your nodel to determine several different combinations of makes and att€dngisiize the
combinations in the table beloWlustrate any patterns you see in the table.

Makes

Misses

Attempts

d. Use your model to determine how many free ws@lex attempted if he made 12 shots. How
many shots did he miss if he made 12 shots?

Attempts: Misses:
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5. Alliis training for a biathlon, a race where she will run and bi@ every three times that she goes for
a run, she bikes a@e.
a. Draw atape diagram to represent this situation.

b. Complete the table below to show this relationshiistrate any patterns you see in the table.

Runs Bikes Total
Workouts
4
2
3
12
20
30

6. Students at a middle school are votimgvehether or not their new mascot should be an eagle or a
bobcat. The tape diagram shows the ratio of students who voted for the bobcat to students who voted
the eagle.

B B B E E E E

a. Complete the tablbelow to show this relationship. lllustrate any patternssgmiin the table.

Bobcat | Eagle Total

Votes
7

16

24

30

160

b. If there are 350 students in the school who voted, how many voted for the bobcat? How many
voted for the eaglelustify your answer.
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7. The ratio of chocolate to peanut butter usethake peanut butter cups-ito 2 as shown in the picture
below.

Peanut Peanut
Butter Butter

Chocolate

a Determine the number of cups of <chocol ate

Double the recipe: Cups of Chocolate: Cups of Peanut Butter:
Triple the recipe: Cups of Chocolate: Cups of Peanut Butter:
Quadruple the recipe: Cups of Chocolate: Cups of Peanut Butter:

8. Determine whether each pair of ratios are equivalent ratios. Circle Yes dudidy youranswers fob.
c. and d. in the space below.

a. 2to3and4to6 Yes or No

b. 4:5and 8:9 Yes or No
c. —and— Yes or No
d. 2:5and 8:20 Yes or No
e. —and- Yes or No
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1.1d Class Activity: More Equivalent Ratios

Activity :Chandl er 6s <c¢l ass i s a tre2dstudentzan the tfipoand 8adult i el d t
chaperones. The students and adults wil/l break i
wants the ratio of adults to students to be the samaach group. What are some possibilities for the number of

i
adults and students in each grovjRat is the simplified ratio of adults to studer@
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a. Nine additom | students from Chandlerds c¢class arrtr
need to be added to the group to keep the ratio of adults to students thdsstifeour
answer

b. Zo e 6 s atsbgaisgdo the g0o. There are 30 studentsindZee c | as s . How ma
to come to the zoo to have the same ratio
Justify your answer

c. Noahds class is also at the zoo wiatnhd tZhoee 0ss
classes. Thereare480t al people in Noahodés group. How
are studentsustify your answer.
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Activity 2: A company that mass produces rice crispy treats uses 60 cups of marskraaltio80 cups of
crispy ricein their recipe. Jesse wants to follow the recipe to make rice crispy treats faniilg but she wants
to make a much smaller batdhow many cups of marshmallows amolv many cups of crispy ricghould
Jesse use?
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1. Danita drew the following picture on her paper.

OOLJOOLIOOLIOO

a. What is the simplified ratio of squares to

2. Brendanis a tennis coach. He is gathering supplies for an upcoming Ié&s®picture below shows the
ratio d tennis racquets to tennis baltls needs for the lesson

.« W / / ay
E E / /
a. What is the simplified ratio of tennis balls to tennis racquets?
b. If there are 6 tennis balls, how many racquets will Brendan need to keep the same ratio?

c. If there are 20dnnis racquets, how many tennis balls will Brendan need to keep the same ratio?

3. Sierrais making a big batch of fizzy fruit punch for a school carnival. She mixan$df prite with
18 cans of fruit punch.
a. Findthreeways to make a smaller batchtbfs fizzy fruit punch.

b. If Sierra adds &nore cans of &ite, how many more cans of fruit punch should she add?
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4. At a car wash, cars either come in foreatterior only wash or an exteriplus interior wash. On a
particular day, Mandylwserves that 45 cars come in for an exterior only wash and 18 cars come in for
an exterior plus interior wash. The manager of the car wash tells her that this represents the ratio of
exterior only washes to exterior plus interior washes.

a. Complete theable below to show this relationshigxplain or show how you completed the

table.
Exterior | Exterior
Only plus
Interior
2
10
15
8
45 18
90
100

5. Tinkerbell is gatering data on the number of girls and the number of bwgtgo ona particular rile at
Disneyland One moning, she observes that 300 girls go on the ride and 5@0dmogn the ridelhis
represents the ratio of girls to mthat go on the ride.

a. Complete the table below to show this relationsBxplain or show how you completeceth

table.
Girls Boys Total
People
8
6
20
30
300 500 800
800
1,600
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6. Tina is polling children agesi812 to determine whether they would rather go to Disneyland or Lego
Land.Tina begins counting the votes and counts 60 votes for Dasmegnd 12 votes for Lego Land.
This represents the ratio of votes for Disneyland to votes for Lego Land.

a. In the next batch, Tina counts 40 votes for Disneyland. How many votes for Lego Land would
you expect to be in that batcB@stify your answer

b. If Tina counts 48 total ballots, how many votes will be for Disneyland and how many for Lego
Land?Justify your answer

7. The ratio of the amount of money Jason saves to the amount of money his elvags the same.
When he make$48he saes$12. He spends the rest.

a. If Jason saves $6, how much did he makeRify youranswer.

b. If Jason makes $20, how much will he saya8tify your answer

c. If Jason spent $12, how much did he makestify your answer
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Spiral Review

1. On the grid below, draw as many rectangles as you can that have an area of 30. Write the dimensions
(length and width) of the rectangles.

2. Jessica is Ffodaic hg S$émesnied achocolate bar. If Jessica hashbcolate

barshov many Sémores can she make? Draw a pictur
sentence to model the problem and solution.

3. Devonis taking 20 scouts on a camping trip. He has figured out that he needs 5 bars of chocolate for
eachscoutthave one Sémor e.

a. How many SO0mores does one bar of chocol ate

b. How much of a chocol ate bar does it take t

4. Amul has 4 pieces of licorice that he needs to divide evenly between 6 people. How much licorice doe

each person get? Dwaa picture to represent this situation and then write the math sentence that goes
with this problem.

6WB1-47 a2014University of Utah Mildle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commaonsy,. cc



1.1d Homework: More Equivalent Ratios

1. The picture shows the ratio of eggs to butter used to make a sauce.

OQOOOOOOOOOOO

2. Jay
a.

Write at leasthreeequivalent ratios that describe the ratio of eggs to butter used in this recipe
based on the picture.

If Emeril is using 6 sticks of butter, how many eggs should he liss#?y your answer with
words or by drawing a picture or model.

Paula has one ggHow much butter should she use for one edify your answer with words
or by drawing a picture or model.

Bobby has two eggs. How much butter should he use for two éggsfy your answer with
words or by drawing a picture or model.

d eaced teamsvims 24 of the 30 games they play in a season.
Find two equivalent ratioshataresmallerthan the one given in the probleBExplain how you
found yoursmallerequivalent ratios.

| f J ay dwam h6sganieg avana period of time, how mgayesdo you expect they
played?Justify your answer

3. Sixth graders at a middle schaain either choose art or music for their electiMes. Benson, the
counselor at the school, looks up 64 students and notes that 24 are enrolled in art and 40ear@enroll

music.

a.

This represents the ratio of the number of students in art to the number of students in music.
In a group of 32 students, how many would you expect to be registered for art and how many fc
music?Justify your answer

What is the ratio of stdents enrolled in art to students enrolled in music? tndquivalent
ratios that are simpler than the one given in the problem.

If 15 students in a group are enrolled in art, how many would be enrolled in music?

Write two part to total ratios alua this relationship.
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4. In a certain city, it rains 20 out of the 30 days in April.
a. How many days would you expect it to rain in this city over-@ap period in April?

b. How many days would you expect it to rain in this city overda$ period in April?

c. What is the simplified ratio of days it rains to days it does not rain in this city in April?

5. Juan and his older brother like to do pugts together. The ratio of pusips completed by Juan to
pushups completed by his older brother is always #maes One day, Juan does 18 puph and his
older brother does 27 pusips.

a. Complete the table to show this relationsigigplain or showhow you completed the table

Juan Juan
Older
Brother
3
4
6
18 27
54
60

6. On her iPodEmily has 50 pp songs she listens to when she works out and 25 classical songs she
listens to when she studies.
a. The ratio of pop songs to classical songs
20 pop songs on her iPod, how many classical songs doesvavdbstifyyour answer.

b. Theo also has the same ratio of pop songs to classical songs on his iPod. If Theo has 60 total
songs on his iPod, how many are pop songs and how many are classicaEsqmbgs?r show
how you found your answer.
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1.1e ClassActivity: Solving Real World Ratio Problems

e r
=g [n# [ [s]m
Activity 1: Pam and Corinne are running for class president. The ratio of students who voted for Pam to
students who voted for Corinne is 4:3.

a. If 60 students voted for Corinne, how many studentsd/éirPam?Solve using at leasivo strategies.

b. How many total students vote&dlve using at leasivo strategies.
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Activity 2: Chen makes 2 out of every 3 free throws that he shoots.

a. If he shoots 18 free throws a game, how many do you expect him to m&&etve using at leagivo
strategies.

b. If Chen shoots 18 free throws, how many do you expect him to R@g& using at leasivo strategies.

c. What is the ratio of shots made tomshmissed for Chen?
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Directions: Solve each problem using at ledsb strategiesMake connections between your strategies.

1. The ratio of adults to children at a movie is 1:3.
a. If there arel00 total people at the movie, how many are cérdand how many are adults?

b. If 12 more people enter the theater, how many of them need to be adults and how many need t
be children to keep the same ratio?

2. The ratio of Lanceds all owance to hiweekpasiadnger
Lance gets paid $24. How much does his younger brother get paid in tiveciekiperiod?

3. It rainsfive out of seven days in a certain part of Kauai. How many days you do expect it to rair in a 42
day period?

4. In a group of 80 pede, 8 people are lettanded.

a. In aclassroom of 30 students, how many would you expect to Healedied?

b. In a school of 300 students, how many would you expect to bedetted?

c. In a group of people, there are 51bé&nded people. How manyghthanded people would you
expect to be in that group?
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5. At a certain middle school, four out of every five students prefer hip hop music to country music.

a. If 30 students prefer country music, how many students prefer hip hop music?

b. If 30 studers prefer country music, how many students are there total at the school?

6. Chloe surveyed adults to determine whether or not they prefer to watch football or basketball. Five out
of every eight adults prefer teyprefeatowdich faskettdalh a |
how manyadults took the survéy

7. At an amusement park, Mike polled people coming off of a ride and asked whether ttiélydikiele or
not. The ratio of people who liked the ride to those who did not like the ridi®i2. In a group of 70
people who went on the ridepWw many would you expect to tlke the ride?

8. | n T xlbsstmed sre 24 students. Sixteen of the students go to daycare afterlsamoolS o p hi a 6
class, the ratiof students who gottodayar e aft er school i's the same
students in Sophiaés class, how many go to da

9. Two out of twentyfive students have food allergies. In a school of 150 students, how many would you
expect to havedod allergies?
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10. A pizza store sells cheese and pepperoni pizzas for $5. The ratio of cheese pizza sold to pepperoni pi
soldis 2 to 1. If the store sell9Pizzas, how many of them are cheese and how many of them are
pepperor?

11.Bianca is maing a game for her friends to play. She is putting white and yellow pieces of paper into a
bag. If her friends pick out a yellow piece of paper, thay @ne out of every four pieces paper are
yellow.

a. Iftherearel®i eces of whi tbag, a many pieced yelbw papec aedlere
in the bag?

b. Owen made the same game with the same chan
pieces of paper. How many pieadgaperare white and how many are yellow?

12.For every $3 Tiffany doates to charity her parents donatel$Tiffany donates $27, how much do they
donate all together?

13.The ratio of cement to sand used to makecoete is 5 to 3. If Tim uses ounds of cement, how much
sandshould he use?

14.0ne out ofeveryfor st udents at Mileybs school takes t|
school, how many take the bus home?
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155The ratio of girls to boys i n Mrs. Si mpsonods
a. If there are 16 girls, how many boys are there?

b. If 8 more girls join the class, how many boys need to join to keep the same ratio?

16, At Tobyds school, students wear a uniform. St
every white shirt that the school sells, they sell fedr shirts. If thestore sells 55hirts one day, how
many red shirts did they sell?

17.The ratio of Greek yogurt to flour used to make pizza dough is 1 to 2. If Luigi uses 5 cups of flour, how
many cups of Greek yogurt should he use?

18. A pancake recipe calls f@ cups ofpancakemix for every 2 cups of milk.

a. If Rhonda uses 5 cups of pancake mix, how much milk should she use?

b. If Rhonda uses 1 cup of milk, how mugancakeamix should she use?

6WB1-55 a2014University of Utah Mildle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commaonsy,. cc



Spiral Review

1. Zoe has five cookies she has to share gweith her brotherHow many cookies will each child get?
Draw a picture to represent this situation and write a math sentence to model this problem.

2. Mary is making pillows. Each pillow needs %2 yard of fabric. How many pillows can Mary make with 3
yards of fabric? Draw a picture to represent this situation and write a math seotemaeel this

problem

3. How many minutes are there iné
a. 1 hour b. 2 hours
e. -hour f. -hour

4. Plot thefollowing ordered pason the coordinate planertit ph; cht  ofyp Thy

yA
10
9
8
7
6
5
4
3
2
1
0 12345678910=X
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1.1e Homework: Solving Real WorldRatio Problems

1. Students i n Mrs. Bensonds gym class are votin
be basketball or soccer. The éamodel shows the results of the survey.
B B B S S S S
a.lf there are 35 students in Mrs. R getlssonos
problem using at leastvo different methods. Explain the methods you used and how they are
related.

2. Anillustratorand wr i ter ar e s u bimacampetitogThey havehagréed to spht the [
cash prize in the following way: For every $3 the wrgets, the illustrator gets $2 as shown in the tape
model below.

w w w | |

a. If thewinning prize in the eampetitin is $500, how much will the writer and illustrator each
get?

Writer: lllustrator:

b. If the winning prize is $1,000, how much will the writer and illustrator each get?

Writer: Illustrator:

3. The ratio of students in band who play a wind instrument (like a flute) to students who play a percussic
instrumen (like a drum) is 5 to 1. If 3people play a wind instrument, how many play a percussion
instrument?Solve this problem using at ledsio different methods. Explain the methods you used and
how they are related.
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4. In a pet store, there are 40 birds and 10 cats. If the store gets 12 new birds, how many new cats does
store need to get to keep the same ratio of birds t@ cats

5. In an online gameaylario destroys blocks. Some of the blocks have pawpsrin them and some do not.
The ratio of blocks with poweups to blocks without powarps is the same in every level. On Level 1,

there are 36 blocks and 9 of them have peuyesin them.
a. On Level 2there are 20 blocks. How many of them will have pewgs irf? Justify your
answer.

b. On Level 3 there are 7 blocks that have powgs How many total blocks are on this level
Justify your answer

6. The ratio of childrero adults on a field trip is 5 to If.there are 60 children on the field trip, how many
people total are there on the field trip?

7. To make ice cream sandwiches, Ina uses 2 cookies for each scoop of ice cream. If Ina uses 60 cookie
how many scops of ice cream does she need?
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8. Anice creanshop sells 3 ice creain a condor each ice cream they sell in a cup. If they sell 200 ice
creams in a day, how many did they sell in a cone?

9. In a certain neighbbhoodthere are 25 dogs andd® cats.
a. In a neighborhood across the way, the ratio of cats to dogs is the same. If there are 8 cats in th
neighborhood, how many dogs are there?

10. A popular cereal brand is giving awhgsebaltards in some of its cereal boxes. Two out of egexm
boxes of cereal contampack obasebalcards. On a shelf with 49 boxes of this cereal, how many
would you expect to haveasebaltards in them?

11. A market research company is testing out a new cereal. Four out of every five peopjettieatereal
like it. If 80 people like the cereal, how many people tried the cereal?
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12.Camie is making a quilt using patches of red, white, and blue fabric. The ratio of red to white to blue
patches in the quilt is 2:1:2. If she used 80 totatipes to make the quilt, how many of each color patch
does she have in her quilt?

Red: White: Blue:

13.The ratio of sugar to flour used in a sugar cookie recipe is 1 cup sugar to 2 cups flourSiithsuses
3 aups of flour, how many cups of sugdrould she use to follow this recipe?

14.The ratio of blue paint to red paint used to make a certain shade of purplezainfiSohn uses 1
gallon of red paint, how much blgaint should he use to makestshade of purple?
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1.1f SelfAssessment: Section 1.1

Consider the following skills/conceptfate your comfort level with each skill/concept by checking the box
that best describes your progress in mastering each skill/cori@epespading sample problems, referenced

in brackets, can be found on the following page.

Skill/Concept

Minimal
Understanding

1

Partial Understanding
2

Sufficient
Mastery

3

Substantial Mastery
4

1. Understandvhat a
ratio is

| understand that a
ratio involvestwo or
more quantities.

| understand that a
ratio expresses a
relationship between
two or more
quantities. | recognize
key ratio language.

| understand that a
ratio expresses a
relationship between
two or more
guantities. | recognize
key ratio language. |
can analyze ratios to
identify the quantities
involved and their
relationship to each
other and draw
pictures to represent
the relationship.

| understand that a
ratio expresses a
relationship between
two or more
guantities. | recogniz¢
key ratio languagd.
can analyze ratios to
identify the quantities
involved and their
relationship to each
other. | can move
fluently between ratio
statements and
picturesmodels of
ratios.

. Given a pictorial
representationr
mode| use ratio
language and notatig
to descibe the
relationship between

| can write a ratio
statement to show the
relationship between
two quantities given a
picture or model
using words but |
sometimes mix up the

| can write a ratio
statement to show thg
relationship between
two quantities given g
picture or model
using words but |
often forget the
different notations

| can accurately write
aratio statement to
show the relationship
between two
guantities given a
picture or model. |
understand ratio
notation and use it

| can accurately write
several ratio
statementgpart to
part and part to total
to show the
relationship between
two quantities given &

the important
quantities and
interpret the languag
and notation in order
to create a pictorial
representationr
modelof the
relaionship between

identify the quantities
invol ved b
always understand th
notation being used s
| have a difficult time
drawing the pictures.

identify the quatities
involvedand interpret
ratio language and
notation in order to
draw a picture of the
relationship. When
drawing a picture, |
sometimes mix up the
guantities! struggle
to draw a tape

two or more order of the quantities picture or model. |
quantities and I am not sure usgd when writing correctly. unde_rstand ratio
) about the different ratio statements. notation and use it
notations used in ratiq correctly.
statements.
3. Given a ratio When given aratio | When given aratio | When given aratio | When given a ratio
Statementidentify statement| can statement, | can statement, | can statement, | can

identify the quarnities
involved andnterpret
ratio language and
notation in order to
accurately draw a
picture of the
relationship. | can
also draw a tape
diagram to represent
the relationship

identify the quanties
involved and
accurately draw a
picture and tape
diagram to represent
the relationship
between the
quantities. | clearly
label my pictures and
diagrams so that the

the quantities. diagram. between the relationship is clear t¢
quantities. others and shows the
parts and total.
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4. Distinguish when a
ratio is describing a
part to part, part to
total, or total to part
relationship between
quantities.

| understand that ther
are different types of
ratios (part to part an(
part to total) but |
have a difficult time
determining whether
the quantities give
are parts or totals.

| can identify the
different quantities in
a given ratio
statement and tell
whether the quantity
represents a part or a
total but | have
difficulty describing
the quantity not given
(i.e. If I am given the
ratio statement,

A T h e r3aducksr ¢
for every
know one part is
ducks and one part is
geese but | have a
difficult time
determining that the
total is birds).

| can identify the
different quantities in
a given ratio and
determine whether th
guantity represents a
part or atotal.| can
name the hidden
guantity (part or total)
anduse this
information to draw
models representing
the ratios.

| can identify the
different quantities in
a given ratio and
determine whether
the quantity
represents a part or g
total.| can name th
hidden quantity (part
or total) anduse this
information to draw
models representing
the ratios. | can write
additional ratio
statements, moving
fluently between
using parts and totals
in my statements.

5. Determineequivalent
ratios to describe a
relatiorship between
two quantitiesMake
and completeéables
of equivalent ratios.

| know that an
equivalent ratio
shows the same
relationship between
two quantities but |
am not sure how to
find one.

| can find equivalent
ratiosusing concrete
tools tiles or clips)
but have a hard time
finding equivalent
ratios without
concrete tools. | can
complete partially
filled in tables that arg
in order but have a
difficult time with
tables that skip
around.

| can find equivalent
ratios using concrete
tools, models suchsa
tape diagrams, and

numeric methods. |

can complete partially
filled in tables.

| can find equivalent
ratios using concrete
tools, models such as
tape diagrams, and
numeric methods. |
can complete
partially filled in
tables and make
tables of equivalent
ratios from scratch. |
understand the
connection between
equivalent ratios and
multiplication and
division.

6. Use ratio reasoning
and models (tape
diagrams) to solve
real world ratio
problems.

When given a
problem that involves
ratios, Icanidentify
the quantities
involved and key ratic
language but I am noj
always sure on how t
get started solving the
problem.

When given a
problem that involves
ratios, | caridentify
the quantities
involved and key ratig
language. | can draw
pictures or use
concrete tod (tiles or
chips) to solve the
problem.

When given a
problem that involves
ratios, | can identify
the quantities
involved and key ratig
language. | can use
more than one
strategy(picture,tape
diagram, numeric
etc) to solve the
problem.

When given a
problem that involves
ratios, | can identify
the quantities and ke
ratio language. | can
use multiple
strategies (picture,
tapediagram,
numeric etc) to

solve the problem an
make connections
between the
strategies.
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Sample Problems for Sectio 1.1
Square brackets indicate which skill/concept the problem (or parts of the problem) align to

1.

2.

Explainratio in your own wordsGive several examples of ratios. [1]

In a running race, teams of runners compete kday2running race that cover8@ miles. One team
member ras at a time and the other teaates follow the runner in a van. They meet up at different
points and runners swap out. The team runs the same number of miles each day and each runner run
same distance each day. The pictedw shows several teams lined up at the start of the race next to
their vans. The people with the stars above their heads are the team cgjtains.

o o .*i? i?*. [ o .*i.?
RRRRRRRRARRRARRAARR

erte severatatio statements about tmace

Children in a summer camp are votimg whether or not they want their first activity every day to be
swimming or tennis. The picture below shows the votes. S stands for swimming and T stands for tenni

[2] [4]
TTTTSSSTTTTSSSTTTTSSSTTTTSSS

Select all ratios thatorrectly describe the relationship between votes for tennis and votes for swimming

I The ratio of votes for tennis to votes for swimming is 3 to 4.

The ratio of votes for swimming to total votes is 3:7.

I The ratio of votes for swimming to votes for ternnis
I The ratio of votes for tennis to total votes is 4:28.

The ratioof votes for swimming to votes for tennis is 9:12.
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4. Tal endés dad is pitching the baseball to him.
The smiley faces represent hits and the frown faces represent fis 4.

Write saveral ratios to descrilibis situation Tell whether your statements are part to part (PP), part to
total (PT), or total to part (TP).

5. Using circles and squares, create pictures that represent the ratio giyép. [3]

The ratio of circles to squasés 3:5.
The ratio of squares to circles is 3:5.
The ratio of squares to total shapes is 3:5.

6. For a science experimemtsalt water solution requires 1 cup of salt for evecygs of wate Select all
ratios that are equivalenb]

I 2 cupsof salt mixed with 3 cups of water

3 cups of salt mixed with 6 cups of water

I 10 cups of salt mixed with 20 cups of water
I Y cup of salt mixed with cup of water

10 cups of salt with 5 cups of water
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7. A recipe for trail mix calls for 1 cupf chocolate chips for every 3 cups of nuts. Determine the number
of cups of chocol ate chips and5inuts someone w

Double the recipe: Chocolate Chips Nuts
Triple the recipe: Chocolate Chips Nuts
Quaduple the recipe: Chocolate Chips Nuts
Half the recipe: Chocolate Chips: _ Nuts:
Quarter the recipe: Chocolate Chips: _ Nuts:

8. A deck of cards has 8 wild cards and 40 numbered cards. Cortiy@dtdlowing ratios to describe the
relationship between wild cards and numberaaisin the deck[5] [2] [4]

The ratio of to is1tob.
The ratio of to is 1to 6.
The ratio of to is 5 to 6.

9. The table below shows the ratio of time Johnny spends playing outside to time spent watching TV eac
day. Complete the table to shohis relationship. [5]

Time Spent | Time Spent
Playing Watching
Outside TV

(minutes) (minutes)
15
20
40 24
48
100

10.The tape diagram shows the ratio of life guards to swimmers at the pool. S represents swimmer and L
represents life guard. [6]

S

S

S S

S

S

S S L

a. What is the ratio of swimmers to life guards at the pool?

b. If there are 56 swimmers at theol, how many life guards are there?
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11.The ratio of lemonade to Sprite in a punch recipe is 3:1. [6]
a. Draw a tape diagram to represent the relationship betwesmniade and Sprite in this
recipe.

b. Olivia needs 20 total cups of punch, howany cups of lemonade and Spsteuld
Olivia use?

Cups of Lemonade: Cups of Sprite:

12. A cafeteria sells cartons of regular milk and chocolate milk. Thueef every five cartons of milk sold
are regular milklf the cafeteria sells 30 cartoakchocolate milk, how many total cartons of milk does
the cafeteria sell? [6]

13.The owners of a camp are required by law to have a certain ratio of camplemuttsehildren. There
are 8counselors at the camp for 48 childagrthe camp[6]
a. If 12 more children sign up for the camp, how many more counselors does the camp need to
hire?

14.lya is making a blanket with yellow and blue patches of fabric. Thég@sif fabric are all the same
size. She uses 48 patches of blue fabric and 32 patches of yellow fabric. [6]
a. Hendrix is also making a quilt. He has 24 patches of blue fabric. How many patches of yellow
fabric does he need to make a quilt that hasthesasn¢ i o of Dbl ue to yell

b. Kaiis also making a quilt. Kai has 40 patches of yellow fabric. How many patchisedabric

does Kai need tmake a quilt that has the same ratio of blue to yellow fabric as the other quilts?
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15.Doug is mixing red and blue paint to make a certain shade of purple paint. He mixes 6 cups of red pait
with 4 cups of blue paint. He realizes he needs more purple paint so he adds 2 more cups of blue pair
How much more red paint should he add to kéepsame shade of purple paif@p
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Section 1.2:Rates, Graphs, and Equations

Section Overview:

In this section, students explore ratios that have different units of measure. They discover that a double numt
line is a valuable tool that can be used to represent ratios and solweneagbroblemsThey expand on their

work with the coordinate planegpresenting collection of equivalent ratios on the coordinate plane. They
examine features of the graph ars# the graph to solve reabrld problems. Next, students learn what a unit

rate is and use a variety of models to find the unit rates associated with a given ratio. They sodhatetheze

unit rate can be a valuable tool for solving real world probléa the section progresses, students rely on

many of the skills, concepts, and tools they have learned in this chapter in order to compatas#iips.

students learn how to write equations to represent the relationship between two quantities.

Concepts and Skills to Master:
By the end of this section, students should be able to:

1.

2.
3.
4.

o o

Read double number lines, create them to show relationships between two quantities, and use them ftc
solve real world problems.

Plot pairs of equivalent ratios on a cooatmplane.

Read and interpret graphs to solve real world problems involving ratios.

Understand what a unit rate is. Find the unitsassociatd with a given ratio and use théonsolve

real world problems.

Use tables to@mpare ratios.

Write an equatiomo show a riationship between two quantities and use equations to solve real world
problems
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1.2a Class Activity:Ratios with Different Units

Activity 1: Harmony runs 6 miles per hour. How far can Harmony run in 1 hour? 2 hohos?s? 4 hours?
Organize your results in the table below.

Time (hours) 0 1 2 3 4 5

Distance (miles)

a. Write threeequivalent ratios tehow the relationship between time and distance.

EA model that icommonly used to represent ratios wehthe units of measure are differenadouble
number line diagram. We can use the model below to represent the problem about Harmony.

0 6 12 18 24 30 [ Distance (miles)

0 1 2 3 4 5 Time (hours)

In a double number lin@yst as in a tablgjou can see that pairs of values are connected. The valtes are
connected to the values directly below them.

b. How far does Harmony run in 2 hours?

c. How long does it take Harmony to run 30 miles?

d. How far can Harmony run in 30 minuted®stify your answer.

e. How far can Harmony run im- hours?Justify your answer.
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1. Jul

a.

g.

la 1 s riding her bike. The doubl e number

b ; ; ; ; —p
0 12 24 36 48 60 Distance (miles)

[ : : : : —
0 1 2 3 4 5 Time (hours)

Write three differat ratiosto describe this situation

How far does Julia ride in Hour?

How far does Julia ride in 2 hours?

How fardoes Julia ride in Aours?

How long does it take Julia to ride 60 miles?

How long does it take Julia ride 4miles?Justify your answer.

How far can Julia ride io— hours?Justify your answer.

2. The double number line below shows the amount §etmpaid based on the numbehotirs he
works Compkte the double number liogy filling in the emptyboxes Then, answer the questiotit

d

r
follow. G

O ==

Pay (dollars)

O ==

>
2 4 Time (hours)

How much does Sean get paid for 4 hours of work?

How many hours would Sean have torlwto make $403ustify your answer.

How much will Sean make if he works for 30 minutée8tify your answer.

. How much would Sean get paid for 8 hours of viahistify your answer.
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3. It takes Linda 5 minutes to read 3 pages in her book. Completeubedmumber line below by filling
in theemptyboxes to show the relationship between time #he number gbages Linda reads.

__° 15 20

0 I I I I " Time (minutes)

; ; ; i t —>

0 3 6 12 Number of Pages

a. How many pages can Linda read in 40 minutesify your answer.

b. How long will it take Linda to read 120 pafelustify your answer.

4. Thenumber line below shows the cq&r poundf jelly beansComplete theloublenumber lineto
show this relationship

12 18 >
E) l l l l Cost (dollars)
I } } } —
0 2 4 5 Pounds

a. Ella purchased 3 pounds ofljebeans. How much did she pay®stify your answer.

b. What is tke cost of jellybeans per pound? Explairshowwhere you see this on the double
number line.
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5. Dave paid $40or 8 pounds of hmburger meat for a company picnic.
a. Create a double number line to represent the relationship between cost, in a@wllgpgsunds of
meat for &to 10 pounds of meat.

b. Dave realizes that he needs more meat so he goes back to the store and buys 2 more pounds
meat. How much more will he spend on meat?

c. How much did Dave spend total on meat for the company picnic?

d. If Dave uses poundof meatfor each hamburgehowv much doeshe meat used faach
hamburger cost3ustify your answer.

6. A broken faucet is leaking 2 ounces of water every 5 minutes.
a. Create a double number line to represent the relatiobgiipeen amount of water leaking out,
in ounces, and time, in minutes, for 0 to 60 minutes.

b. How much water will lealout of thefaucetin - an hour?

c. How much water will lealout of thefaucetin 2 hoursim

d. If there are 8 ounces in a capwater, how many cups @fater will leakout of thefaucetin 2
hours?

6WB1-72 a2014University of Utah Mildle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commaonsy,. cc



Spiral Review

1. Write the ordered pair that corresponds to the points on the graph below.

. ] Ya
Point A: 10
Point B: %
oint B: 8 ‘C

Point C: ’
T IA
5 @
4
3 OB
2
1
0 12345678910:)(

2. Whatisp 1t Yy

3. What is¢& v 1? Solve wihout a calculator (mentally) and show steps/thinking.

4. Find the least common multiple of the numbers given.

a. 2,4,and 6

b. 5,8, 10
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1.2a Homework Ratios with Different Units

1. Al e xlassistaking a field trip. The double number linegls the relationship between the number of
studentgyoing on the field trimndthe number ofbuses needed

b ; ; ; ¢ —
0 30 60 90 120 150 Number of Students

b ; ; ; ; —
0 1 2 3 4 5 Number of Buses

a. How many students can ride each bus?

b. How many students can ride 3 buses?

c. How many buses wil |l AlZ20 sudentd goind oa thesfielchtep@ d i f

2. Gabby is making friendship bracelets to sell at the state fair. The double number line shows the amoul
of time it takes her to make bracelets.

b ; ; ¢ ; f—p
0 3 6 9 12 15 Time (hours)

[ ; ; ; ; —
0 2 4 6 8 10 Number of Bracelets

a. How long does it take Gabby to make 8 friendship bracelets?

b. How many bracelets can Gabby make in 6 hours?

c. How long does it take Gabby to make each bracéletfify your answer.

d. Gabby plans to make 30 bracelets to sell at the state fair. How long will it takéulsaf? your
answer.
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3. The double numbrdine belowshows the amount of time it takes Jonas to swim based on the number of
yards he swims. Completeetidouble number line to show thedationship. Then, answer the questions

that follow.

. 10 15 25 30

0 ' ' ' " Time (minutes)
b ; ; ; . —

0 400 600 800 1,200Yards

a. How far can Jonas swim in one houutify you answer.

b. How far can Jonas swim in 1 minuté®stify your answer.

c. How long would it take Jonas to swim 3,000 yardis&tify your answer.

4. Stella is walking on the treadmill . The doubl
beats ovetime. Complete the double number line to show this relationship. Then, answer the question:
that follow.

12 48
I } f } f f >
0 Beats
i } } i } } >
0 6 12 36 42 Time (seconds)
a. How many times does St eldudtifgyosransweear t beat i n

b. How many ti mes

c. How many ti mes
60 seconds in 1 minute.

does St austityyidranswee art beat i n

does St dustity pooranswekememberthateate i n
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5. Holly is buying apples for an apple bobbing contest. Each bag of apples contains 8 apples.
a. Create a double numberdrto represent the relationship between the number of bags of apples
Holly purchases and the total number of apples she will have for 0 to 10 bags of apples. Hint:

One of your number lines will showotal Apples and the other will shoBags of Apples

b. If Holly needs 7Zapples for the apple bobbing contest, how many bags of apples does she need
to buy? Write your answer and circle the pair of values on your double number line that
represents this answer.

6. Rosa owns a cupcake shop. She uses 8 oohbessting for every 12 cupcakes.
a. Create a double number line that shows the relationship between the number of cupcakes Ros:
makes and the amount of frosting she will need.

b. If Rosa is planning to make 60 cupcakes one day, how many ouncediofjftadi she need to
make?Justify your answer.

7. The double number lines below show the prices at four different trampoline parks depending on how
long you jump for. Circle the number lines that show the trampoline parks wislamehourly rate

(costper hour) Put a staby the number line with the highest hourly rakestify your answersw

[ ; ; ; ; p—p [ ; ; ; ¢ -

0 6 12 18 24 30 Cost ($) 0 6 12 18 24 30 Cost ($)

f ¢ ¢ ¢ ¢ —p k ; f t ¢ —

0 1 2 3 4 5 Time (hours) O 2 4 6 8 10 Time (hours)
b ; ; ; ; f—p b ; ; ; ; —

0 12 24 36 48 60 Cost ($) 0 6 12 18 24 30 Cost ($)

} ¢ ¢ ¢ ¢ f—p F f f f ¢ —

0 2 4 6 8 10 Time (hours) O 30 60 90 120 150 Time (min)
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1.2bClass Activity: Graphs of Equivalent Ratios

Activity 1: At a baseball game, the snack bar sells 3 hotdogs for every 2 hamburgerd.they se
a. Create a double number line to show the relationship between the number of hotdogs and the number
hamburgers sold at the baseball game.

Hotdogs

'

'Hamburgers

b. Organize the information in the table below.

Another way we can show thelationshipbetween hotdogand hamburgers sold on agraph. Complete the

graph beloww Hotdogs
15

14

Hamburgers | Hotdogs Ordered 13
Sold Sold Pairs 12

1
10

©

= N W s 01 ON O

0 1234586 7 8 9101112131415 Hamburgers
c. What do you notice about the graph of this relationship?

d. What does the ordered paipip ¢ represent in the situati®n

e. Write the ordered pair that represents 30 hotdogs anh@burgerdeing sold
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1. A snail crawls 1 centimet@very 2 seconds. Createlauble number ling table, andgraph to show
the relationship between time,seconds, and distanda centimetersthat the snail crawls.

I

L
Distance (cm)

I

Distance (cm)

Time
(sec)

Distance
(cm)

Ordered
Pairs

1C0

L

15

L
Time (sec)

14

13

12

11
10

©

= N W Hh 01 ON

o

1234567389101 12131415"|‘ime(sec)

a. What does the ordered paigho represent in the situation?

b. Use the graph to determine how far the snail crawls in 14 seconds.
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2. Jaxis saving $10 per week.
a. Complete the table and graph to show the relationship between time in weeks and the amount .
has saved in dollars.

Time (weeks) 0 1 2 3 4 5

Amount Saved
(dollars)

Amount Saved ($)
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5

0 1 2 3 4 5 6 7 8 9 10 Time (weeks)

b. Use the graph to detern@rthe amount Jax will save in 6 weeks. Write your answer in the space
below and circle the point on the graph that represents your answer.

c. How long will it take Jax to sav&@L00?Write your answer in the space below and graph the
pointthat correspond® your answeon the coordinate plane.
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3. The graph below shows the ratio of orange concentrate to water used to make orange juice.

Concentrate (c.),

Water
(c)

Concentrate

(c)

10

©

= N W s OO N O

0

h

a. Use the gaph to complete the tabdend answer the questions that follow.

o

= =

L1

I=ad

123 45678 91011 121314151617181920Water(0.)

b. How much water is needed for 4 cups of concentrate?
c. How much of each, water and concentrate, are needed to mékal20ips of orange juice?

d. What is the ratio of concentrate to water used to make orange juice?

4. The graph below shows tlaenount of pizza sauce the Pizza Parlor uses onrtlfegliumpizzas. Use the
graph below to answer the questions that follow.

Sauce (0z)

h

40

36
32

28

24
20

16

12

8 L

4

0 1 2 3

4

5

6 7 8 9 10 Number of Pizzas

How much pizza sauce doe®tRizza Parlor us® make 8 medium pizzas?

How many medium pizzas can the Pizzal®& make with 24 ounces of sauce?

How many ounces of pizza sauce does it take to make one mediumBlatizéf?s point on the

graph.
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Directions: For each of the following situations, create a graph that shows the relationship between the two

guantities.
5. There are 10 baseball cards in a pack 6. The swimming pool is being filled at a rate of 4
cards. gallons per minute.
V' N y 3
100 34
90 32
5 80 = 30
< c 28
o) 70 c=05 26
s e
0] = 22
[¢)]
2 40 =
3 30 = 18
20 © 16
10 c 14
, 3 12
0 1 2 3 4 5 6 7 8 € 10
< 8
Packs of Cards 6
4
2
0 1 2 3 4 5 6 7 8

Time (minutes)

7. The ratio of students wearing jeans to 8. You go to school 5 out of 7 days a week.
students not wearing jeans is 4 to 3.

2 4 3.1
S 10
S 22 S
N
> 20 S
£ 18 = 8
5 16 3
g 14 s 6
— 12 =z
© 10 @)
pd
0 8 Q 4
o 3
5 . S
4 2
s 2
N R © .
0 24 6 81012141618202224 " O v %2 4 6 8 10 12 4 16 18 20°
Students Wearing Jean Days You Go to School
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Spiral Review

1. How woul d you shareée

a. 3 licorice ropesvenlybetween 4 friends

b. 2candy bargvenlybetween 8riends?

2. Use mental math to solve the problemt & w

3. Sdve the following problems:
a. TmMmp 1
b. tmpm

C.T pTm

4. Shelley walks- of a mileeach dayor 4 days. How far did she walk?
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1.2b Homework: Graphs of Equivalent Ratios

1. Asmar is making Jedobes for a birthday party. He can make 2 robes every Boeate alouble
number line, table, andgraph to show the relationship between time, in hours, and the number of Jedi

robes Asmar makes.

'

'Robes Made

'

Robes Made‘

Time Number of | Ordered
(hours) Robes Pairs
Made

15
14
13
12
11
10

9

~NWhHhO1IO N O

v
Time (hours)

a. What does the ordered paufp Ttrepresent in the situation?

b. Asmar needs to make 30 robes for the party. How long will it take him to make 30 Jok&&?

your answer.

c. Write your answer from part b. as an ordered pair.

2. Louise is making a sugar solution for her hummingbird éeetihe graph below shows the relationship
between the amount of sugar and amount of water

used to make the solution. Water ,
a. What is the ratio of sugar to water used to 20 f
make the solution for the hummingbird 18
feeder? 16 /
14
12 /
b. If Louise uses 4 cups of sugar, how much 10

wate should she use? Circle this point on the 8

graph.

c. If Louise usef4 cups of water, how much

sugar should she usé@stify your answer.
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Directions: For#371 7 createa graphof the relationship givermThen, make up 1 question that can be answered
using eah graphn #3- 7. Write your questions below the graph. For #8 and 9, use the graph to answer the
guestions.

3. Marina uses 5 cups of strawberries for each | 4. Darrius earns $12 per week for his

of her strawberry jam. allowance
V' N V'S
50 120
114
%) 45 —~ 108
2 40 o 102
o 35 S 96
E sy
S 25 T 78
¥ 20 c 72
o T 66
2 15 W a0
5 10 > 54
O 5 S 48
> S 42
0 12345678910 36
30
Jarsof Jam 24
18
12
6

0 1 2 3 4 5 6 7 8"
Time (weeks)

5. The ratio of snowboarders to skiers at a certain ski resort is 4:5.

Skiers

Snowboarders
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