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Chapter 2. Percent, Division with Fractions, and
Measurement Conversion

Utah Core Standard(s):
1 Use ratio and rate reasoning to solve-sgaild and mathematical problems, e.g., by reasoning about
tables of equivalent ratios, tape diagradsuble number line diagrams, or equations. (6.RP.3)
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 problems involving finding the whole, given a part and the percent.
d) Use ratio reasoning wonvert measurement units; manipulate and transform units appropriately
when multiplying or dividing quantities.

Academic Vocabulary: percent, rational number, fraction, decimal, partial table, ratio, equivalent ratios,
equivalent fractions, factor, migle, greatest common factor (GCF), unit fraction, dividend, divisor, quotient,
factor, product, metric system of measurement, customary system of measurement, conversion

Chapter Overview:

In this chapter, students use their work with ratio to undedsa percent as a part to whole ratio with a whole
equal to one hundred. They learn how to express parts of a whole using fraction, decimal, and percent notatit
and they convert fluently between these different but equivalent forms. Next, studen&btadrthree

different types of percent problems: 1) Finding a percent given a part and the whole. 2) Finding a part of a
guantity given a percent and the whole. 3) Finding the whole given a part and a percent. While reasoning abc
and solving percent prédms, students use a variety of models and strategies such as tape diagrams, double
number lines, partial tables, unit rate, equations, etc. In Section two, students apply and extend previous
understandings of multiplication and division to divide fradiby fractions. Using a variety of strategies and
models, students solve mathematical andweald problems that require an understanding of how to divide

with fractions. They come to understand that dividing by a number is the same as multiplyinghythé er 6 s
reciprocal. In section three, students study measurement conversion. Measurement conversion provides ano
opportunity for students to apply their understanding of ratio and unit rate.

Connections to Content:

Prior Knowledgein this chaptestudents draw on their work with rafimm Chapter 1 as they explore the
meaning of percerita part to whole ratio with a whole equal to 10Beyexpress parts of a whole using
fraction, decimal, and percembtation To do this, they construct modedsatned previously (area models
including hundred gridgape diagrams, double number lines, taldés). Students know how to express a
fraction as a decimal by creating an equivalent fraction with a denominator of 10 or 100 StudEntswill
rely on their ability tooperate fluently with rational numbers (5.NF and 6.N®gywill also use their

understanding of a rational numberas botha groups of- (3.NF and 4.NF) andb  &(5.NF). Students have

alsoused models to dividehole numbers by unit fractions and unit fractions by whole numbers (5.NF). They
will build on thisknowledgeto divide fractions by fractions. k#y, students have converted measurements
within a single system of measurement (custonand metric) using ideas about multiplication and division
(4.MD and 5.MD). They will connect these ideas to the ideas of ratio and use them to convert betwmen syste
of measurement.
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Future Knowledgetn Chapter 6 of this texstudents will learn how to write and solve equations to represent
the different types of percent problems studied in this chdpt&th grade, students witbntinue to focus on
proportion&relationships|earring how to set up and solve a proportion to sqeecent problems, including
problems involving discounts, interest, taxes, tips, and percent increase and dé&treasall also apply tese

skills and understandings solve problens involvingother types of proportional relationships (e.g., similar
figures, scale drawings, probability and statistics, estuydents will examine the representatioha

proportional relationship, a subset of linear relationship8" grade, studnts transition to linear relationships

in general and proportions form the basis for understanding the concept of constant rate of change (slope). A
theyprogresghrough high school coursewgitkey use ratios in algebra (functions), trigonometry (tsc
trigonometric functions), and calculus (average and instantaneous rate of change of a function).
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MATHEMATICAL PRACTICE STANDARDS

Make sense of
problems and
persevere in
solving them.

FI or ads new weighof 8 goands exactlyp. Har indther
calls from London, England to ask about the baby and wants to kng
the babydés weight in kilograms
Throughout the chapter, students will reason through the size of thg
answer. For this problem, students will useamversion chart to find
theconversion between pounds gildgrams. From here, students
need to think about the size of their ansiwehould it be smaller or

bigger than eight? This will help them determine a solution pathway
and determine whether theanswer makes sense.

Reason
abstractly and
quantitatively.

EIl i has 8 pi ntdwhatthe need® Hoovmeaech does |

need? Draw a model of your choice to answer this question. Then,
number sentence to represent the problem.
Students start by drawing a model to represent this problem.

What Eli needs
€ >

4 4

<€ >
Eli has 8

The model shows that Eli needs 8 pints of ice cream. Students ther
connect this maal to a division sentencél - p ¢ The model
revealshowto perform the division. First, eight must be distributed
evenly into- of the total(take half of 8)therefore each part must
contain 4. There are 3 parts in the totefch with 4, so thtal is 12
(multiply by 3):

Yy -°¢ - o 1T 0 pg¢

We see that dividing byis the same as multiplying by

Students can also write a multiplication problem to solve this proble
- of what equals 8

- ey

e v -
This type of thinking forms the foundation solving equations which
students wilktudylater in the year.
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Construct viable
arguments and

Express the shaded portion as a fraction, decimal, and percent.

critique the
reasoning of
others.
Students may give eithprp&hp v TOR-HE by v bas correct
answers. The correctnepdpdagpen
correct if the student is interpreting the whole as ONE square, whilé
-l b v s correct if the student is interpreting the whole as the
TWO squares. Ask 5% afwhat wholg ?t dr e
A 7 5 Ywhat ivhole o
Renee surveyed the students in her dasgee how many pets they
have.The bar graph shows the results of the survey:
Number of Pets
210
[
S s
Model with = 0 55 B
mathematics. 5 Zero One Two Three Four
€
=

Number of Pets

What percent of the studenets? i
What percent of the students i
Lesson 2.1docuses on students solving real world problems involvi
percents. Students analyze and interpret a variety of graphs to dray
conclusions about the data shown.

Use appropriate
tools
strategically.

Use the model belowo solve the problem.

—

H-
|

Students use a variety of models throughout the chapter to solve p
problems, divide fractions, and perform measuremgenversions. The
use these models to make sense of why dividing by a number is th
as multiplying by the number ds
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Attend to
precision.

Tia is putting red and blue marbles into different bagsvhich of the

bags are 25% of the maek redJustify your answer

Bag 1:One out of every four marbles in the bag is red.

Bag 2: There are a total of 40 marbles in the bag. Of the 40 marbles, 10 are red.
Bag 3:There are 25 red marbles and 75 blue marbles in the bag.

Bag 4: The ratio ofred marbles to blue marbles is 1:4.

Bag 5: There are 400 marbles in the bag. Of the 400 marbles, 100 are red.

Bag 6: For every three blue marbles Tia puts in the bag, she puts 1 red marble.
Bag 7: The number of blue marbles is three times the numbedaheebles.

A percent is a part to whole ratio with a whole equal to 100. As stug
convert ratios to percents throughout the chapter, they will need to
make sense of what they are given, what they are looking for, and
the two are related. Models lbe extremely useful in making sense
problems.

Look for and
make use of
structure.

Eli has 8 pints of ice cream. If a serving size @ a pint of ice cream,

how many servings does he have? Estimate the answer. Draw a m
to solve the pralem. Then, write a number sentence to represent th¢
problem.
Students construct a variety of models to divide with fractions. The)
connect these models to the number sense. Viewing the model ang

number sentence simultaneously helps students to underdtgmd w-
is equivalenttap - — p ¢We can create twenfpur thirds from
8 and then we pull them out two at a time.

Look for and
express

regularity in
repeated

reasoning.

Findg ¢ mfu 1

There are a variety of strategies students can uselt@ percent
problems. One strategy is to use repeated reasoning. For the probl
above, students may think that 10% of 54 is 5.4 so 20% is 10.8 ang
is 0.54 so 2% is 1.08; therefore 22% of 54 is 10.8 + 1.08 or 11.88.

If p T f a number i), what i®

¢ 1t Bf the number?

v 1 Pf the number?

p 1 11 df the number?

The students can apply this reasoning to a second type of percent
problem they will encounter in the chaptdmding the whole given a
part and a percenif we are given a part and a perceng wan iterate
that percent up and down until we reach 100% which represents th
whole.
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2.0 Anchor Problem:

| mmjm]

Part 1:

Calvinbés grandma, Maggie, is a math professor wh
said tohim, fil am going to ask you some questions involving money. If you answer a question correctly, I will
give you the amount of money equal to the answer

Determine the amount of money Calvin can eargach question.

Directions: Use the tape diagragihown below to answer questigfisand?2.

1. If the entire bar has a value of $1, what is the value of each box?
2. If the entire bar has a value of $100, what is the value of each box?

Directions: Use the tape diagram shown below to answer questibaad 4

3. If the entire bar has a value of $1, what is the value of each box?
4. If the entire bar has a value of $100, what is the value of each box?

Directions: Use the tape diagram shown below to answer questtoaad 6

5. If the entire bar has a value of $1, what is the value of each box?
6. If the entire bar has a value of $100, what is the value of each box?
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Directions: Use the tape diagram shown below to answer questibasd8.

7. If the entire bar has a vawf $1, what is the value of each box?
8. If the entire bar has a value of $100, what is the value of each box?

Directions: The grid below is a 10 by 10 grid (100 total squares). Use the grid to answer questions #9 and 10

9. If the entire grid has a value of $1, what is the value of each box?
10.If the entire grid has a value of $100, what is the value of each box?

Directions: The gid below is a 10 by 5 grid (50 total squares). Use the grid to answer questions #11 and 12.

11.If the entire grid has a value of $What is the value of each small square in the grid?
12.1f the entire grid has a value of(81 what is the value of each small square in the grid?
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Directions: The grid below is a 5 by 5 grid (25 total squares). Use the grid to answer questions #13 and 14.

13.1f the ertire grid has a value of $What is the value of each small square in the grid?
14.1f the entire grid has a value of @1, what is the value of each small square in the grid?

Directions: The grid below is a 4 by 5 grid (20 total squares). Use the@adswer questions #15 and 16.

15.If the entire grid has a value of $100, what is the value of each small square in the grid?
16.If the entire grid has a value of $1, what is the value of each small square in the grid?
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Part 2:

9.

10.

If the entire grid has a value of $100, what is the value of each small square in the grid?

If the entire gid has a value of $100, what is the value of 10 small squares in the grid?

If the entire grid has a value of $200, what is the value of each small square in the grid?

If the entire grid has a value of $200, what is the value of 10 small squanesgrnd?

If the entire grid has a value of $80, what is the value of each small square in the grid?

If the entire grid has a value of $80, what is the value of 10 small squares in the grid?

If the entire grid has a value of $12(atis the valuef each small square in the grid?

If the entire grid has a value of $120, what is the value of 10 small squares in the grid?

If the entire grid has a value 024 what is the value of each small square in the grid?

If the entire grid has a value $24, what is the value of 10 small squares in the grid?
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Part 3:

1. If 1small square has a value of $0.3, what is the valtigeoéntire grid?

2. If 1small square has a value of $0.78, what is the value of the entire grid?

3. If 1 small square has a value of $2.1, what is the value of the entire grid?

4. If 2 small squares have a value of $5, what is the value of the entife gri

5. If 2 small squares have a value 4fH what is the value of the entire grid?

6. If 10small squares have a value 6f $/hat is the value of the entire grid?

7. If 10small squares have a value of $6.4, what is the value of the entire grid?

8. If 80 small squares have a value 88$what is the value of the entire grid?

9. If 16 small squares have a value 823what is the value of the entire grid?

10.1f 75 small squares have a value of $30, what is the value of the entire grid?

6WBZ - 11 & 2014University of Utah Middle School MhtProject in partnership with the
Utah State Office of Education. Licensed under Creative Commothsy,. cc



Section 2.1: Ratios out of 100

Section Overview:

In this section, students will learn to fluently transition between fractions, decimals, ratios, and percents. The
section begins by introducirggudents to perceiita rate per 100hey explore problems that hight the

value of percent as a tool that can be used to compare ratios and fractional amounts of different quantities. T
skills learned in Chapter 1 btilding rates up to, or down to, rates out of 100 will be used continuously in this
section. Studestwill be encouraged to use tables, tape models, and double line models to build their
understanding. In the end, students will use the strategy they like best. The goal is that students make sense
problem situations rather than memorize algorithmatsgies.

In 2.1a through 2.1d the focus is exclusively on part to whole relatiodshigssitioning between fractions,
decimals and percents. A primary goal will be on helping students convert representations to equivalent rates

out of 100 using a model partial table. For example, students will learn to-seas— or — as— and that

- of 200 is the same as 120 out of 206-er thus turning conversions to equivalences.

In 2.1e, students transition to convertiragtgo-part ratios to a percent. In other words, they will note that if a
part to part relationship is 2 to 3, then two different part to whole relationships may be deormedthis
meanghere is 40% of one quantity and 60% of the other.

Then in 2.1fi 2.1i, students build on these understanditegfind a part, percenor whole given the other two.
Foundational in these sections is the relationship between gquantities. Students will be encouraged to use mo
or tables to solve problemstiar than algorithms.

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

Understand a percent agart to total ratio with a whole equall@0.

Represent fractional amounts of a quantity as a percent.

Fluidly trarsition between quantities represented as a percent, fraction, decimal or ratio.
Find a parof a quantity given a percent and the whole.

Find the whole given a part and a percent.

Solve realworld percent problems.

OuhsWNE
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2.1a Class Activity: Introduction to Percent as Rate Per 100
Activity 1:

a. Justin, Ariana, and Longar all have summer jobs and are saving part of the money they earn:
1 Justin saves $4 for every $10 he earns.
1 Ariana saves $9 for every $25 she earns.
1 Longarsaves $7 for every $2te earns.

If they all earn the same amount of money over the summer, who will save the most? Who will save the least

u_
Justify your answe| D e

One way students may approach this problem is to create equivalent ratios with a common value. In this case
students ray change each of the ratios to a ratio with a total equal to 100:

1 Justin saves $40 for every $100 he earns.

1 Ariana saves $36 for every $100 she earns.

1 Longar saves $35 for every $100 he earns.
When we do this, we can see that Justin will save the modtomggr will save the least.

These problems are aimed at helping students to see why changing a part to whole ratio (fraction) to a perce
can be a very useful tool in mathematics anerydaylife. By using a common denominator of 100, we can
easily conpare fractional amounts of different quantities.

b. Stefan took three math tests last quarter. These are the scores he got on the tests:
1 Test 1: 23 correct out of 25
1 Test 2: 48 correct out of 50
1 Test 3: 18 correct out of 20

Which test did Stefan do thedieon?

Using the same line of thinking as in the previous problem, Stefan did the best on Test 2.
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Activity 2: Each of the large squares below are the same size.
a. Shade each of the following models to represeihen write the fraatin that represents the part that is
shaded under the modé&here are many ways to shade the models. Sample answers are shown.

Students will be familiar with these representations dhe instructional goal is the equivalence 6f, —,
etc. all representing the same portion of the whole.

m Be sure to use, and encourage students to use, precise language in describing whaktgepsee
section out of four is shaded, thus we can-safythe whole is shad¢dSome studes may sayhatout of the

whole, 1 section is shaded and 3 are not. Both statements are true, but when we talk about a fractional portic
the whole we are talking about a part of the whole.

e
Emphasize to students the importance of making sense gidmities they use to represent a situation.

Fraction: - Fraction: — Fraction: —

b. Cut up the square below in a way that is different than the three above and shade it-td/¢hteathe
fraction that represents the shaded part under the model.

Encourage students to cut the square up into a diffes@hnhumber ¢ parts
than the ones given above. For example, they may cut the square into eight
equal parts and shade 2 of them or into 10 equal parts and shade 2.5 of them.

Fraction:

c. What percent of each of tlggids in parts a. and b. abosesha@&d?Explain.25%; Students should
notice that the model cut into 100 equal parts (a ratio out of 100) gives us the value of the percent.
This is a good time to define percent. A percent is a part to whole ratio with a whole equal to 100. It is
also definedas a rate per 100Ask students which model shows 100 equal pditiss model will tell us the
percent.
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Activity 3: Each of the large squares shown below are the same size.
a. Shade- of each model.

r
b. Express the shaded part of each model as a fracttba aarcemm E 9
Converting fluently between fractions and percents is a usefultea. want the whole to be 100, we need to

think about the value of each box that will make the whole equal to 100 and then consider the value of the
shaded portiowhen the whole is 100-he models below provide a structure for studéntey can see that 1

part out of 5, corresponds to 2 parts out of 10 and 20 parts out of 100. When they consider three parts, they
repeated reasoningif 1 part is equal to 2@, then 3 parts are equal to%0

Fraction: - Fraction: — Fraction: —

Percent: omnp Percent omnp Percent omnp

Activity 4. Write the fraction and percent of each figure that is shattedents may or may not reduce the fraction
for the portion; highlight the equivalence of the fractions. Three discsssimuld result here: 1) The location of the
Ashadedo portion does not affect the percent of the
in the section, there will be more squar8ed 2.1b Class Activit§7); students will gain be asked for the portion shaded.

The answer always dependswhat we are considering the WHOLEtaBe) How fimucho is in ea
Remind students that a percent is a rate ougatistelatadO O,
to 100.
Fraction: — Fraction: — Fraction: —
Percent: ¢ mtp Percent: Tnh Percent: __ox b
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Fraction: — Fraction: —

Fraction: _ —

Percent: __ p b

20

Fraction: -

Percent: _¢ b
10

Fraction: —

Percent: pTmthb

Activity 5:

Percent: TP Percent: cub
4
Fraction: - Fraction: —
Percent: Wt hb Percent: 1 WP
5
Fraction: — Fraction: —
Percent: TP Percent: (T8 =)
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a. Shade 50% of each model. Then, write the fraction of the model that is shadéése problems, ask
students what the valué @ach part needs to be for the whole to be 100. In thisioslel, the value of each part
wouldbe 16 mTp p 1 8N the second one, the value of each pald bel0 because there are 10 paptsD
p T p TL.TEOr the third one, the value of egudrt would be because there are 50 padtsi; p 1. %From
here, ask, AHow many boxmesediotwe hmeed at 6t osddofi B

~

Fraction: — -h— Fraction: —,-h—

Fraction: — Fraction: - Fraction: —

It may be difficult for stdents to determine the value of each box for the third model on part b.
Theycan use ideas from Chapter 1 to simplfy to- and then iterate up to 27 out of 36would be interesting to have

students determine the value of each box. Have them start by determine the number of wholes they can fit into the 36
boxes to gt to 100 They can fit 2¢ 3o @ X ¢They havep 11 1T Cor ¢ Wemaining to divide between the 36 boxes.

We can think of this as- or-82ach box has a value ¢f. Does¢-0 @ p T?7iYes. Doeg§ - X X @ Yes.
Alternatively, they can take 1Gihd divide it equally into the 36 parts: — ¢-.
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c. Shade 28% of each model. Then, write the fraction of the model that is shaded.

Fraction: — Fraction: — Fraction: —

Fraction: __ — Fraction: — Fraction: —

The last three models on part c. may be challenging for studietite. first model, there are 20 parts; therefore,
each part would need to have a value of 5 for the total to heStid@ents can shade 5 parts giving a tot@bof
Now, students needrBore. If we partition a part into 5 equsthallerparts, each smlar part will have a value

of 1. So, we need to sha@eof these small parts erof the original partSimilar logic can be used for the

second and third modglin the third model, each part has a value of 20. So, we shade 1 part and then need 8
more.We could partition a part into 20 equal pieces and shade 8 of them; however, it is easier to partition the
part into 10 equal pieces (each with a value of 2) and shade 4 of them.
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Spiral Review

. Write three fractions that are equivalentto

. Whatnumbeiris - of 30?

. Whatnumbers - of 50?

Express the following fractions as decimals.

_ b, — c. p—
— e. — f. -
- h. — . p-
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2.1a Homework: Introduction to Percent as Rate Per 100
Note that a fraction equivalent to the one shown in the answers is correct.
1. Write the fraction and percent of each figure that is shaded.

Fraction: Fraction: Fraction: —
Percent: Percent: Percent: ouvb
Fraction: Fraction: Fraction:
Percent: Percent: Percent:
Fraction: - Fraction: Fraction:
Percent: TTmh Percent: Percent:
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2. Shad 80% of each model. Then, write the fraction of the model that is shaded.

Fraction: Fraction: Fraction:

3. Shade 25% of each model. Then, write the fraction of the model that is shaded.

Fraction: Fraction: Fraction:

4. Shade 35% of each model. Then, write the fraction of the model that is shaded.

Fraction: — Fraction: _ — Fraction: —
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5. Shades0% of each model. Then, write the fraction of the model that is shaded.

Fraction: Fraction: Fraction:

6. Drawthree different models that represent 129%e grid or graph paper if needed.
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2.1b Class Activity: Fraction, Decimal, Percent Equivalences
Directions: Express the shaded portion of each grid as a fraction, decimal, and pereeidrge square

- r
represents the whol e Refer to the Anchor Problem Part 1 to help students to make sense of
what they are being as#t to do. If they are trying to express a part as a decimal, the whole is equal to 1. If the)
are trying to express the part as a percent, the whole i©h@@.they have identified the value of each box,
they can use repeated reasoning to determinealbe wf the shaded portion of the grid. The models are an
excellent tool for helping students to understand the relationship between fractions, decimals, and percents a
for developing fluency converting between the different forms.

1. 2.

Fraction. —  Decimal: 8t p_ Percent:p P__ | Fraction. —  Decimal: 1 _ Percent:p 1 b_
3. 4.

Fraction._ —  Decimal._ m& __ Percent:1 1 b_ | Fraction: — Decimal;_1& v Percenty v b
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Fraction:. _—  Decimal._r&® U Percent: @ @ P | Fraction: — p Decimal:p8tPercent: p 1t 11 P

7.

Fraction: —orp- Decimal: p& Percent: p v TP

MRemind students to always identify the-MILE. If the student is interpretinge whole as one large
square, then #6 showsTt 1 b @ and #7 showp v Thp®hp -. However, if the student is interpreting the
whole as two large squares, then #6 shows br®h- and #7 showg v B b-. Both sets of answers are
true for DFFERENT WHOLES.

QAsstudentgivet heir answers for #7whaba8v ©Ort et wab s w
text, we have chosen to consider ONE square as the Wistiedents answered 100% for #6, then they hi

also defined the whole as one laigguare.
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Fraction: _—orp— Decimal: p8rt1 Percent: p m1_P

Fracion.  —or¢—__ Decimal: c& Percent: _ c ompb

10. 11.

Fraction:_ —  Decimal: _1&__ Percent:x 11 b_ | Fraction: - Decimal: 1@ Percent: Wt b_
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12.

Fraction:_ — Decimal:_m@® ¢ Percent: _v ¢ b__ | Fraction:_—__ Decimal: _1® @ Percent:.¢ ¢ b

14.

Again, we will consider ONE square to be a whole, so 1 %, 1.75, 175%

Fraction: -or_ p- Decimal: _p& v _ Percent.p x v P

15.

Fraction:_-or_p-_ Decimal: _p® ¢ u Percent.p p& b__
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Fraction: —  Decimal: 18 ¢ Percent:t ¢ b
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Directions: Completethe table. Accept equivalent fractiorsnd decimals

e

Simplifying fractions is not essential in these exergigesis it an emphasis in the core. What is essential

is that students recognize that numbers can be represented in different but eqonateand that sometimes

one form of a number can be more useful than another depending on what you are trying to do. Students shc
recognize and understand the relationship between these different(f2%ris the same portion of a whole as
6/10, 60/D0, 0.6, 60%, etc.)

QTO convert to a percent, students will be looking for denominators that are factors OR multiples of 100.

Thus, if the deominator is 35 for example (#B&lividing it and the numerator by 7 will produce a denominator

thatis easilyconverted to 100 OR the denominator is 300, dividing both the numerator and denominator by 3
immediately produces a denominator of 10¢her problemsnay take more than one step; #3835 is the

same as 3/5, which is the same 60/100.

m In the problens that follow, the models are not shown; therefore, students may turn to more numeric and
abstract strategies such as partial tables and equations if they have not done s&aheaakg. will continue to
move toward a more abstract solving method tariicoursework.

For #26 For #29
2 5 22 |25
>multiply by 10 >multiply by 2
20 |50 ply by 22 150 ply by
>multiply by 2 >multiply by 2
40 | 100 ply by 88 1100 ply by
- & _ &
For #34 For #36
20 | 500 3 12
>divide by 5 >divide by3
4 100 1 4
>multiply by 25
25 | 100

6WBZ - 28 a2014University of Utah Middle School MatProject in partnership with the
Utah State Office of Education. Licensed under Creative Commotfi, cc



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Fraction Decimal Percent
- T® U oub
—or- &) pgmp
—or- T L XUuPb
— & G X¢Pb
—or— T8t @ Qb
—or- ] U cub
- T80 TT WT b
—or- T® v Ttk
—or— ™ @ oopb
- Vitsd Tmh
—Oor— T C w¢ b
—or— T8t Y (=
- T P RURS
— pD pomnbk
—orp— pg& v ptub
—orp- pd puvTmpk
— T8t X X P
— T8t T T b
— T8t p p P
— & U cuvb
- T U XUP
— @ T emp
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Directions: How do the portions of the whole relate? Compare usimghor

39.— _wmnh 40— ob 41v b, | T 42—  _emb
43.-... ...Xub 4.— .. ...qQub 4s.vmnbhb, .- 46.—... ...TUYPb
47.pgup pP® 48- _pxub 49.p... .. pmmh 50.p8tp, . wWwb

Directions: Put the following portions of a whole in order from smallest to lardestify your answer.

N

Q Encourage students to think about how they compared ratios in the prelvigier. When they compare
ratios it is generally easiest to use the same form (@rge both agpercentor decima). Students may use an algorithmic
approach, changing all numbers to a percent or all numbers tdiarfrac¢h a common denominator.¢e, 20 or 100 for
#51). Alternatively, studentmay reason through the problem. For example, in #51, students may thiikuasv b

From here, they may reason thatis smaller thar or 50%,and— is greater than or 50%.
51.—hrgt v 1 b
T8t b—h T b
52.p p Uhp-fp @o H
p @0 Hp p yip-K
Spiral Review
1. Find- of 24.

2. Find- of 24.

3. Simplify. Look for patterns.
a. pIMT ¢ T

b. pmtgm
C.p TQT

d M t1¢Tm
e. T8Ip 1 ¢

4. Make a doble number line to show the relationship between feet and inches.
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2.1b Homework: Fraction, Decimal, Percent Equivalences

Directions: Express the shaded portion of each grid as a fraction, decimal, and percent. One large square
represents the whole.

1. 2.
Fraction: Decimal: Percent: Fraction:_ Decimal: Percent:
3. 4.
Fraction:_ Decimal: Percent: Fraction.  Decimal:__ Percent:
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Fraction:__ Decimal: Percent: Fraction:_ Decimal: Percent:

7.

Fraction: Decimal: Percent:

Fraction: - Decimal:_¢__ Percent: ¢ mmtp
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Fraction: Decimal: Percent:
10. 11.
The square is cut into two equal parts, so each pa
50%
Fraction: - Decimal:_T@®__ Percent: v Tt b Fraction:____ Decimal:__ Percent: ____
12. 13.
Fraction:____ Decimal:_____ Percent: ____ Fraction; — Decimal:_T@& _ Percent: o 1t b

Somestudents may have a hard time with 12 and 13.
Remind them that the MORE parts something is cut in
the smaller each part is.
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14.

Fraction.  Decimal:_ Percent
Directions: Complete the table.

Fraction Decimal Percent
15. —
16. pyp
17. — mg v TLP
18. —
19. T8t p
20. XL P
21. —
22. Ty T
23. — ® @ veb
24. —
25. &
26. ¢ b
27. —
28. — P& L pxXuvb
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29. - ()] cumh

30. P8t p

31. —

32. —

35. —

36. —

Directions: How do the portions of the whole relate? Compare usimghor

37.— .. __yb 38-.. . cmb 39.TupbP  T@T L 40.8® .. ob
41.— ..pob 2.1 @, . T TP 43.00b, . — 44.— .. G¢P
45.puvmphb puT 46.- . ¢cmmb 47.p8 ... pgmbp 48.p— ppTb

Directions: Put the following portions of a whole in order from smallest to largest.

49.—hp ¢ Arst §— 50.—hw v -8t  w

T8t whs-hw v -

51.— @ w b— 52.p wuhe-hg-he®
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2.1cClass Activity: Tangrams and Percentages

Directions: Find the value of each shape relative to the entire square. Rememlbegeh@entie) square
represents 1 whole. Record your findings in the table below.

Name of Shape Fraction Decimal Percent
Large triangle - T U gubp
Medium triangle - T QU P& P
Small triangle - e v o8 v b
Small Square - TH C U PR P
Parallelogram - TH C U PR P

This activity is a review of the previous lesson. It will be helpful to provide students with tangrams or a black
line master so they might manipulate pie¢éslp students see relationships between objects. For example,
students should notice that two middieed triangles form one larger triangle and two of the smallest tr&angle
make the middlesize triangle or four of the smallest triangles make the largest. Then orchestrate a discussion
about the numeric represembats of the portions.

Make sure students verify that the total is in fact 100%. They can make another column to show the total are:
(e.q., 2 large trianglese3; v P v T AL mediumtriangle PP @ P p @ HRsmall triangls =¢ O
o2 v p® Hlsmallsquarep P @ P p @ HL parallelogram P Pp @ P p @ P)
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2.1c Homework Benchmark Percentages
Directions: The bar models shown represent common percentages. t&ifraction, decimal, and percent that
corresponds to each bar model. The first bar shown represents 1 whole o h@d¥st problem has been

done for youe This exercise is designed to help studeat®gnize and memorize benchmark percentages
andtheir equivalent fraction and decimal representations. Fluency with these benchmark percentages will ser
as a valuable tool for students both in math class and every ddiii@y be usefulo create a poster for

studentgo display in the classroam

Students should also keep this as a referenttesinbinder/notebook.

A few notes:

1 Help students see relationships between quantities. In the unit divided into 8 equal parts, students sha
notice that it can be thought of as a unit first divided 4 equal parts and then each of those parts
divided. Thus, if one part of a unit divided into 4 parts is 25%, half of 25% is 12.5%. Each of the 1/8
units is 12.5%The same relationship exists between the unit divided into 5 parts and 10 parts.

1 The unt divided into 10 parts may be the model students use most often. This model can be used to fir
values such as 30%, 70%, etc. And it is easily used to find 5% (half of 10%) or 1% (10% divided into 1
part® a matter of moving the decimal) and then iteitrfor 2%, 3%...

T The unit divided into 3 parts ma
convention at this | evel would b
it. The answer is not as straigbtvard as this video suggests:
https://www.youtube.com/watch?v=G_gUE74YVos&t#g, this video may make things more
confusing for studentsittps://www.youtube.com/watch?v£kdDgXImHM . ltés a great
may help students begin to see the true nature of mathematics as a field of study.
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One Part:  Fraction-1 @ Decimal:p8t Percentp Tt Tt P
One Part: Fraction: - Decimal: 1@ Percent: v mth
Two Parts:  Fraction: - Decimal: __ p8rt Percent: _p mmrm b
One Part: Fraction: - Decimal: 1@ v Percent: _cuv b
Two Parts: Fraction: - Decimal: 1@ Percent: v mth
Three Parts: Fraction: - Decimal: 1§ v Percent: _x v b
Four Parts: Fraction: - Decimal: __ p8rt Percent: _p trm b
One Part: Fraction: - Decimal: __ 1 c v Percent: p & b
Two Parts: Fraction: - Decimal: 1@ v Percent: _cu b
Three Parts: Fraction: - Decimal: 1@ ¥ UL Percent: o ® P
Four Parts: Fraction: - Decimal: 1@ Percent:. v b
Five Parts: Fraction: - Decimal: __ 1@ ¢ v Percent: o & b
Six Parts: Fraction: - Decimal: 1§ v Percent: _x v b
Seven Parts: Fraction: - Deamal: 1@ x v Percent:. _ W ® b
Eight Parts: Fraction: __ - Decimal: __ p8t Percent: _p mmp
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One Part: Fraction: __ - Decimal: _ 1® Percent: ¢ mtp

Two Parts:  Fraction: - Decimal _ m&@ Percent: tmhb
Three Parts: Fraction: - Decimal: 1@ Percent: omtb
Four Parts: Fraction: __ - Decimal: & Percent: _ wmtpb
Five Parts: Fraction: - Decimal: _p Percent. pmtmmbp
One Part: Fraction.  — Decimal: 1 Percent: pmtbh
Two Parts:  Fraction:  — Decimal: _ 1® Percent: ¢mmtbh
Three Parts: Fraction:  — Decimal: _ 1@®& Percent_ ommpb
Four Parts: Fraction: _ — Decimal: @& Percent: Tt mph
Five Parts: Fraction: _ — Decimal: ™ Percent: v th
Six Parts: Fraction.  — Decimal: _ 1@® Percent: ommb
SevenParts: Fraction:  — Decimal: 1§ Percent: x mb
Eight Parts: Fraction: _ — Decimal: _ m& Percent: b
Nine Parts: Fraction:  — Decimal: 1@ Percent: wmb
Ten Parts:  Fraction:  — Decimal: _ p8t Percent: pmmmmpb
One Part: Fraction: - Decimal: 1m0 Percent: ceb__
Two Parts:  Fraction: _ - Decimal: __ 13p Percent: o b
Three Parts: Fraction: - Decimal: __ p8t Percent: pmtmtb
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2.1d Class Activity: Fractions, Decimals, Percents in the Real World

In this section students are worg with percents in contextual situations. You will notice that the focus is
still on fMmMpdodretsioMha@atofi swdi fferent is the idea of
was often a shape of some sort, n aohectientofobjectd & gsoupw i |
of studentsabag of marblesgtc. These objects céediscrete objects like peopter fAconti nuouso
Students will be required to read and interpret real world models such as graphs to answer the questions.
Directions: Solve the following problems.

1. - of the 8" grade class at a certaich®ol own a cell phone.
a. Make a tape diagram to represent this situation.
6th

<€ grade >
class

20% 20% 20% 20% 20%

Owns a Cell Phone
b. What percent of the students own a cell phone?¢ 1t b

c. What percent of the students do not own a cell phone? 1 p

d. What is the ratio of students who own a cell phone to the ratio of students who do not own a cel

phone?odg
e. If there are seventfive 6™ graders at this school, how many own a cell phone?t_v
75 @"
£ graders >
15 15 15 15 15
75+5=15

2. 25% of the marbles in a bag are red.
a. Make a tape diagram to represent this situation.

| Red | Not Red| Not Red| Not Red |

What fraction of the marbles are red? -

What fraction of the marbles are notred? -

What is the ratio of nréles that are red to marbles that are not pegh?
Give some possible pairs of values for the number of marbles that are red and the number of
marbles that are not red. Organize your results in a table.

Red Not Red
1 3

10 30

30 90

co o0 o
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3.

Thr

Students at aertain high school can choose from three different language classéthe students

choose Spanish, 37 choose French, ard choose Chinese.

a. Order the languages from the one the most number of students take to the one the least numbe
of stwlents take. Justify your answer.
Spanish 9/20 = 45/100
French 37% = 3100
Chinese 9/50 = 18/100

Spanish FrenchChinese
oughout the exercises, emphasize total i n the

Owen has put several different coldnmarbles into a bag. The table below shows the different color
marbles and how many of each color are in the bag:

Color of Number of
Marble Marbles
Red 40
Orange 10
Yellow 20
Green 10
Blue 20

a. Make a tape diagram to represent this situation.
Thereare 100 marbles in the bag. Students will likely use-&dfe partition:

R R R R|I|O|Y |Y G B B

o

What percent of the marbles in the bag are red®?p
c. What percent of the marbles in the bag are not ged?

d. What percent of the marbles are yellow aragr?c 11 P
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5. Hannah surveyed students at her school and asked what their favorite vegetable was. The pictograph
shows the results of the survey.

= 25students

Favorite Vegetable Number of Students Percent of Students
p b
Tomatoes
pmth
Green Beans
¢Tmhb
ombp
omnbp

a. Make a tape diagram to represent this situation.
There are a total of 1€miley faces each with a value of 25.

T |GB| C

C |CT|CT|CT]|BR

BR

BR

b. Complete the table to show the percent of sitalesho chose each vegetable.
Although it is given that each smiley face represents 25 students, the value of the smiley faces can be
anything and it will not change tipercentagef students who chose each vegetable. Each smiley face
represents a box the tape diagramr 10% We can change the value of each box and thetwatlee
total (or percent) does not change.

c. What percent of students chose tomatoes or corn as their favorite vegetable?
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6. Noah surveyed the students in his classasked how they got to school. Here are the results of the

Sul\;l\(l)?g of Transportation | Number of Students | Percent of Students
Car 16 P
Bike 4 P& P
Bus 8 cup
Walk 4 P& P

a. Make a tape diagram to represent this situation.

C C C C Bus | Bus | BK wW

There are a few different ways students may approach making this tape diagrammaptiesgt find the total

(32) and then see that the car (16) is half of the total. From here, students have half the diagram left (with a
value of 16). Half of that half (8)oes to bus. Now, one quarter of the diagram is left (with a value of 8). Half of
this goes to bike (4) and half goes to walking E4hm here, students will see thatcreate equal size pieces,
there should be a total of 8 boxes in the tape diagram.

Students may also notice thedich category is divisible by 4 (or a multiple of 4). If we give each box a value of
4, we will need 8 total boxes {dr car, 2 for bus, 1 for bike, and 1 for walk).

P T 4partscanrtx p o
Y 1T 2partsbuertxy
T T lpartbikeortp 1
T T lpartwalkortp T

b. Complete the table to show the percent of students who take each mode of transportation.

c. Use the results of the survey to create a circle graph below. Be sure to include a key for your
circle graph.

car
bike

walk

Discussthe relationship between the tape diagram and circle graph.
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7. Renee surveyed the students in her dasgee how many pets they havee bar graph shows the
results of the surveyAnticipate: Students may not know what the total represents in thisticagenay
think itdéds the total number of pets.

Number of Pets

=
o

Number of Students

O P N W H 01 O N 0 ©

Zero One Two Three Four
Number of Pets

a. What percent of the studentstiilm Reneeds cl

b. What percent of t he dawerthantwopets @P Reneeds cl

There are a total of 25 students responding to theegu©f the students, we see:

5 have Zero pets e.g. 5/25
9 have One pet e.g. 9/25

6 have Two pets e.g. 6/25
3 have Three pets e.g. 3/25
2 have Four pets e.g. 2/25

We can multiply each by 4/4 to find the rate out of 100.

a. Two or more 6/25 + 3/25 + 2/25H/25 = 44/100 = 44%
b. 56%
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Spiral Review

.Carina is drawing
2: 5. Create Carina

rcles and squares on her

Ci
0s pattern bel ow.

Miguel is also drawing circles and squareson hispdpare r ati o of circl es tc

pattern is 2:5. Create Miguel 06s pattern bel ow
. Simplify.
a. - ¢Tm b. - ¢m C. - CTm d — ¢

. Complete the senternze
a. Multiplying by - is the same as

b. Multiplying by - is the same as

c. Multiplying by - is the same as

d. Multiplying by —is the same as
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2.1dHomework: Fractions, Decimals, Percents in the Real World

Directions: Solve the following problems.
1. -of the items in a bake sale are cookies.

a. Draw a tape diagram to represent this situation.

b. What percent of the items in the bake sale are cookies?

c. Whatpercent of the items in the bake sale are not cookies?

d. What is the ratio of items that are cookies to items that are not cookies?

e. If there are 150 cookies in the bake sale, how many items total are being sold?

2. -of the students at Washington Middle School participate in the school band.
a. Draw a tape diagram to represent this situation.

BAND

b. What percent of the students participate in band? ¢ P

c. What percent of the students do not parti@patband? __ Wt p

d. What is the ratio of students who participate in band to students who do not participate in band’
by

e. What is the ratio of students who patrticipate in band to total studenisg?

f. If there are 200 students at WashorgMiddle School, how many participate in band20

BAND ? ? ? ?
?

< 200 >

If there are 200 students, we divide them equally into the five groups, thus there are 40 in each group; 40 whi
participate in band, 160 that do not.
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3. Sixty percent of thestudentsinMs Serr 6s c¢cl ass are boys.

a. Draw a tape diagram to represent this situation.

b. What fraction of the class is boys?

c. What fraction of the class is girls?

d. Ifthere are 30 studentsinMs Serr 6 s c¢ | as sandHowmanyaemoys?ar e (g

4. Seventy percent of iPhone users use the calculator application on their phone.
a. Draw a tape diagram to represent this situation.

b. What fraction of iPhone users use the calculator application on their phone?

c. Ina group of 6 people, how many woulgbu expecuse the calculator application on their
phone?

5. Eli puts 75% of the money he earns working for his grandfather in the lbankputs— of the money

she earns working for her grandfather in thekbdfrthey earn the same amount, who puts more money
in the bank’Justify your answer.
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6. Jennifer surveyed the students in her class and asked what their favorite fruit is. The bar graph shows
results of the survey.

Favorite Fruit

14
212
[
(]
T 10
=
ik
©
5 6
€
E 4
Z
2
0
Apples Bananas Blueberries Grapes
Fruit
a. What percentoftheasudent s in Jenniferds class chose
Apples: Bananas: Bluekerries: Grapes:
7.Zoe is on a competitive soccer team. The tabl
Outcome Number of
Games
Wins 12
Losses 2
Ties 1

a. What percent of the soccer games did Zoeds
U=

Students may choose to use a tape model or work with equivalent fractions.

There are a tot al of 15 gltaseaseest o WakywehddenonZimaters that dree a m
factors of 100, so if we divide the numerator and denominator by 3 we get 4/5, which is 80%
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2.1eClass Activity: Percent as a Part to Total Ratio

u_
m o In this section studentgeed to attend to precisiand make sense of what they are given: Are they
given two parts? A part and a whole? How can they translate the ratio they are given whether it is a part to pz
or a part to whole to a percent which is a part to whole r&n@®urage student to draw dess to justify their
answers.

Directions: Solve the following problems.
1. Tiais putting red and blue marbles into different b&msvhich of the bags are 25% of the marbles red?
Justify your answer
a. Bag 1:0ne out of ever four marbles in the bag isde; v P

1 [ 1 [ 1 |

b. Bag 2:There are a total of 40 marbles in the bag. Of the 40 marbles, 10 areudd.

| 10 | 10 | 10 | 10 |
€———— 40 marbleS m—>

c. Bag 3:There are 25 red marbles and 75 blue marbles in the; bad?

| 25 | 25 | 25 | 25 |
€————— 100 marbleSm——

d. Bag 4:The ratio of red marbles to blue mibis 1:4Not¢ v b

| Red | Blue | Blue | Blue | Blue |
€———1R: 4B marblesees

e. Bag 5:There are 400 marbles in the bag. Of the 400 marbles, 100 acewed.

| 100 | 100 | 100 | 100 |
€———— 400 marbleSm—o0—>

f. Bag 6:For every three blue marbles Tia puts in the bag, she puts 1 red mavble.

| Red | Blue | Blue | Blue |
€——1R: B marbleSee—o-—-—

g. Bag 7:The number of blue marbles is three times the number of red mayhleb.
We can see in the model above that blue is three times red.
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2. Consider the following situations about five different basketball te@mde the letters of the teamn
that have the same winning percentagestify your answer.
a. Team A wins four out of every 5 games it plays.

W W W W L

Winning Percentage: 80%
b. For Team B, the ratio of games won to games lost is 4 to 5.

W W w W L L L L L

Students can estimate obabox represents about 11% so the winning percentage is about 44%.
c. For Team C, the ratio of games won to games lost is 4 to 1.

W W W W L

Winning percentage 80%, same as Team A.

d. Team D wins 24 out of 30 games.
— - — Team D wins 80% ats games, same percentage as Teams A and C.

e. Team E wins three times as many games as it loses.

W W W L

Team E wins 75% of its games, not the same as any of the other teams.
Teams A, C, and D have the same winning percentage at 80%.

3. Cheryl is mixingred and white paint to make piriko makethe correct shade of pin€0% of the
mixture needs to be rewhich of thebatches belowvill make the correct shade of pink?

Each of these may be anseem a number of waydNumeric, including creating a commaniti fractions

with a common denominator, percents. Students may also create models such as tape diagrams.

a. Batch 1:40% of the mixture isvhite.
Correct shade

b. Batch 2: The ratio of red paint to white paint is 6:10.
Not the correct shadéhe ratio ofred tototal needs to be 6:10

c. Batch 3: Cheryl mixes 3 cups of red paint for every 2 cups of white paint.
Correct shade

d. Batch 4: The amount of red paint g times theamount of white paint.
Correct shade
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4. The following situations show the amount ofmeg several different people save based on what they
make. Find the percentage that each person sages), students can solve using models (tape
diagrams, partial tables) or numeric approaches.

a. Jen saves $20 for every $100 she earns.

— ¢ ¢mb

b. For Brian, the ratio of dollars saved to dollars spent is 100 to 200.

—4— ogGhb

c. For every $9 Penelope spends, she saves $1.

—a4— pmh

d. Each time Tiffany earns $50, she saves $25 of it.
—d4— vuvTmb

e. Drew spends three times more than he saves.
—4¢ qub

Spiral Review

1. Whatnumberis — of 400? Whatnumberis — of 400?

2. Find- of 55.
3. Simplify. Look for patterns. 4. Simplify. Look for patterns.
a. pPMMWT a. pmMTMGT
b. pmwm b. pmmgrt
C.p WT cC.p QT
d ™ owT d ™ qT
e. TBIPp WT e. T8Ip CT
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2.1leHomework: Percent as a Part to Total Ratio

1. Rickyis putting red and blue marbles into different bagsvhich of the bags are 20% tbfe marbles
red?Justify your answe
a. Bag 1:0ne out of ever five marbles in the bag is red

Red Other Other Other Other

20% of the marbles are red.
b. Bag 2:There are 40 marbles in the bag. Of the 40 marbles, 8 are red.

Red 8 | Other 8 | Other 8| Other 8 | Other 8

20% of the marbles are red.
There are a total of 40 marbles, 8 are red, the rest are not. We may also think about this as a re
of 8:32, red to not red OR 8 to 40 red to total.

c. Bag 3:There are 20 red marbles and 80 blue marbles ibabe

20 RED 20 Blue 20 Blue 20 Blue 20 Blue

20% of the marbles are red.
d. Bag 4:The ratio of red marbles to blue marbles is 2 to 10.

The ratio of red to blue is 2 to 10, so the ratio of red to total is 2 to 12; this is not 20%.
e. Bag 5:There are 400 marblés the bag. Of the 400 marbles, 80 are red.
The ratio of red to total is 80 to 400 or 80/400 or 20/100; this is 20%.

f. Bag 6:There are five times as many blue marbles as red marbles.
The ratio of blue to red is 5 to 1, so the ratio of red to total i1 ttus is not 20%

2. Consider the following situations about four different people shooting free thtieke the letters of
the people that hawbe same free throw percentagestify your answer.
a. Piper makes 75% of her free throws.

b. Mia makes 3 freehtrows for every 4 that she attempts.

o

Evelyn makes 4 shots for every 1 that she misses.

Q

Fran makes 3 shots for every 1 that she misses.

®

Harper makes two times more shots than she misses.
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3. Consider the following situations about how four differentisnts did on an exam. Determine each
student 6 s s c oifreach @rablenais voehrthe same rumteer of points
a. Erik missed 4 out of the 50 questions.

b. For every 4 questions that Jon answered correctly, he missed 1.

c. Malorie answered 4 out @fvery 5 questions correctly.

d. For Dave, the ratio of correct answers to incorrect answers was 23 to 2.

e. Trevor got three times more questions correct than incorrect.

4. Xander is mixing red and yellow paint to make orange pammake the correct shadéorange, 80%

of the mixture needs to be red. Which of the batches below will make the correct shade of orange?

a. Batch 1:4 parts red to 1 part yellow

Red Red Red Red Yellow

80% red-correct

b. Batch 2: — of the mixture is red
RIRIRIRIY|Y|Y|Y|Y]|Y

40% red not correct

c. Batch 3:1 out of every 4 cups is yellow
R R R Y

75% red not correct

d. Batch 4: For every 5 cups of paint, 4 are red.
R R R R Y

80% red-correct

e. Batch 5 There is four times more red than yellow.
Ratio of red to yellow is 4:1; ratiof red to total is 4 to 5, 80%¢orrect.

f. Batch 6 There is five times more red than yellow.
Ratio of red to yellow is 5;Iratio of red to total is 6, NOT 80%.
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2.1f Class Activity: Types of Percent Problems

u

@, This lesson is intended to introduce &t to three different types of percent problems: 1) Find a percent
given a part and the whol2) Find a @artof a quantity given a percent and the wh@JgFind the whole given a

part and a percernstudents have already practiced changing a fraati@npercent in the previous lessons (e.qg.,
Express 15/20 as a percent). These types of problems are included again here so that students can compare

different types of percent problems. These problems may seem different to students because thegdeve no
this type of problem written in this language (e.g., 40 out of 80 is what percent vs. Ex@gsspercent). The
Ianiuage that is used to express these different types of problems can be challenging for students to interpre

Reason abstrdyg and quantitativelyplays a big role in the following lessons. Students use models (double
number lines, tape diagrams, partial tables, etc.) to solve the different types of percent problems. At the same
time, they start thinking about more abstractvisg methods, such as writing and solving equations.

Activity 1:
a. Write three statements that are true based owetiraldouble number line shown.

0 8 16 24 32 40 48 56 64 72 80

0 10 20 30 40 50 60 70 90 100
Answers will vay. Possible answers includghe total (or 100%) is equm 80 50% of the total (§0s equal

to 40. 10% of the total (80) is equal to32. is 40% of the total (80F.2 is 90% of 8048 out of 80 is equal to
60%.You can ask students extension questions such as: 1) What number would correspond to 110%? 2) Wh
number is 25% of 807?

b. Conmplete the following statements using the double number line shown in part a.

€ € €

This is a preview of the percent proportion which studentsstuty formaellyin 7" grade The proportiondelp
them to see the three different types of percent problems they will encounter in these lessons (see above). F
example, if whole is 100 and we are considering 50 parts, how many parts do we need to consider when we
change the whole to 807? If we cahesi 72 out of 80 parts, how many parts do we need to consider if we change
the whole to 100 to talk about the same portion? If 20 out of 100 parts is equal to 16, what is the total?
c. Compare the double number line below with the double number line frdra.pavise your statements
from part a. so they descrlbe the number line shown below

6 12 % 36 25 80 7 o2 96 108 120

0 10 20 30 40 50 60 70 80 90 100
Ask students how their statements from part a. change. 1) The total (or 100%) is equal to 120. 50% of the tot
(120) is equal to 60. 10% of the total (120) is eqodl2. 48 is 40% of the total (12Q)08 is 90% of 12072
out of 120 is equal to 60%.gain, consider extension questiot$ What number would correspond to 110%?
2) What number is 25% of 1207?
Ask students what type of percent problem their statenf@htsto (see teacher notes at beginning of lesson).
Challengestudentdo come up with additional statements based on the number lines above that fit into each
category.

d. Complete the following statements using the double number line shown in part c.

€ € €

€
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Activity 2: Draw lines to natch each question to the double number line that can be used to solve the problem
Then, solve the problem.

What is80% of 4070 ¢

This double number line
shows that the total of 40
corresponds to atotal of 1000 {15 20 30 40
(a rate per 100 or percent).
80% of 40 corresponds to 32

48 56 64 72

SIBD
v v

50, 60 70 80 90

o
(oo}
N
(o2}
N
N
wl
N
Cefoep
o

Find a parbf a quantity given
a percent and the whole.
40 is80% of what numben
In this problem, we know th
40 correspond® 80 out of
100. We are being asked to
find the total.

10 20 30 40 50 60 70 180 90 100

Find the whole given a pQrt
and a percent

40 out of 80 is what percepit? , , , , , , , EANENRYA
In this one, we are given 0O 5 10 15 20 25 30 35 [40| 45 @
part and total. We need to , , , , , , , , , , —
change tfs to an equivalent 0O 10 20 30 40 50 60 70 W 90 100
ratio with a total of 100.
Find apercent given a part
and the whole.
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Activity 3: Write the question being asked by each model. Then, answer the question.

a. Question\What is 25% of 40?

25 50 75 100

o O=

Answer:10; To solve this problem, students may just look at the qureatnd take of 40. Other

students may ugbe double number lind o get from 100 to 25 on the bottom number line, we divide
by 4. 40 divided by 4 is equal to 10.

b. QuestionWhat is40% of 607?

i } i i —>
60

. 1 g g —>
20 40 60 80 100

o O-

Answer:24; Again, students may use a numeipebach, changing the percent to a fraction and taking
4/10 or 2/5 of 60They may set up equivalent fractiods: —. Students may not be able to solve this

at first glance but if they redud®/100 to2/5, it will be easier to find an equivakdnaction with a
denominator 060 (multiply by12/12). Other students may use the double number Tingget from 100
to 40 on the bottom number lins not very easy to determine. What if we go from 100 to 207? Divide by
5. If we divide 60 by 5, we ge®Ifor each increment on the top number line. So, if 20% is 12, 40% is
24.

c. Question48 is 60% of what numberit 60% of a number is 48. What is the number? Or 60% of what
number is 487

0 48
0

} . . t } g } y t —>

10 20 30 40 &0 60 70 80 90 100

Answer:80; Again, stuénts may use a numeric approack: e T yor- ¢ T YStudents can
create a tape diagram from here:

16 16 16 16 16

1

48
Each box has a value of 16 so the total is 80. Students may also use the double number line provided.
get from 60 to 10 on the bottom number line, we divide B8alivided by 6 on the top number line
gives 8, showing that the scale on the top number line is 8. 8 multiplied by 10 is 80.
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d. Question:36 is 7%6 of what number®r 75% of a number is 36. What is the number? Or 75% of what
number is 36

t t t —>

. i i —>
25 50 75 100

Answer:48; Again, students may use a numeric approaeh: e o @r- € o @Students can create a

tape diagram from here:
12 12 12 12

0
0

|
36
Each box has a value b2 so the total is 4&tudents may also use the double number line proviaegdet
from 75to 250n the bstom number line, we divide by 3. 36 divided by 3 on the top number line giyes 12
showing that thecale on the top numbéne is 12. 12 multiplied by 4 is 48
e. Question:14 out of 35 is what percent (what number out of 100)? What pestdhtis 14714 is what
percent of 35?

I i i . U —>
0 7 14 21 28 35
I } } } } —>
0 9 100
Answer:40%; Again, students may use a numeric approach: = or- =, multiply 2/5 by 20/20. Tape
diagram:
7 7 7
|
35
Spiral Review
1. Whatis—ofo g
2. Whatis—ofoc &
3. Simplify. Look for patterns. 4. Simplify. Look for patterns.
a. cht mmp ™ a Ynnmpnm
b. ctmpTm b. ymmm prmm
C. CT pTt cC. ymm pmm
d ¢c8@ pm d ¢y pmmmn
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2.1fHomework: Getting Readyi Review Concepts

These are review problems from earlier grades that will helgstsiavith the upcoming lessons.

Directions: For each set of problems, draw a model. Then, answer the questions using the model and numeri
strategies.

Set 1 Model:
4 4 4 4 4
1. -of¢ 1 2. —of¢ 1 ¢ 3. -of¢mo
Set 2 Model:
4. —ofym 5. —ofym 6. —ofym
Set 3 Model:
7. —ofq Y 8. —ofq Y 9. -ofq Y

Directions: Simplify. Look for patterns.

10. 11.
a. p T TO TOMT 1T Tt a. pTIy Y
b. pmotmnm b. pm x Y
C.p OTOT C.p XYy
d ™ o710 d M x Y
e. TP O MD e. T@Ip X W
12. 13.
a 1™ YT a m™ LT
b. ® Y1 O b. @ v Tt
cC. ® Y1t C.T® ULUT
d mtuv YT d m&tuv v
e. TBIp YR e. T@Ip LT
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14.

S

o

d. v

UTITT TP TT OO
VTITIP MM
VT P TTTAD
p T8I L

15.

othimnpnm

S

ot mmp M

o

CCTPTT

Q

OC PTT

Directions: Simplify each problem in a sethen, think aboutte relationship between the problems in the set.
The goal of these problems is for students to see that the problems in each set are equivalent.

Set 1:

6tmpm 17.— 18.—of T T 19 1T
Set 2:

20t p TR 21.— 18 22.—of T & 23. ™8t p T M@
Set 3:

24pg pm 25.— 26.—of p ¢ 27. 1 of p ¢
Set4:

28.o0¢ 1 29.— 30.-0f0 ¢ 3l.m& wfo ¢
Directions: Simplify.

32.T® poO 3. o1 Y 4.1 LV ¢ Y

35.M8tv ¢ C 3B6.T®T ¢ TTTI 37.1€¢ @ Y 1T W

38. YW L TT 39.™M 1T ¢ 1 40.T8tL C T

41.p® 00 42.¢p o T 43.T® p X W @&v
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2.1gClass Activity: Finding a Percent of a Quantity

u
mDEStudents should always start by estimating their andweourage multiply strategies:
numeric (equivalent fractionpartial tabley mental mathmodels {ape diagrams,alible number hes),
abstract (equationsgtc.Have students explain their strategies and consider strategies used by others.
Activity 1:

a. Whatnumberis p 1 of 120?12
Have students estimate first, 10% of 100 is 10 so we know our answer should be greater than 10.
Students may first convert the 1t ko a fraction—. Taking— of 120 is the same as dividing by 10. Students

may also convert the percent to a decimg)(and multiply by 120.

Theymaydraw a model:
1211212 |12|12|12| 12|12

We want 10% of 120so we divide 120 into 10 equal parts and take one.

Students may also create a double numbey ¢éine showing 100 as the total (percent) and one showing 120 as
the tOtaI: 1 1 1 | | | | 1 1 1 | | 1 >
12 24 36 48 60 72 84 96 108 120

t t t i i t i t i —>

0 10 20 30 40 50 60 70 80 90 100

O =

Or set up equivalent ratios:
— = The easiest way to solve thssto simplify the 10/100 to 1/10 and then multiply it by 12/12 to get a
denominator of 120. pC

p Tt
Part 1 10 ?

Whole 10 100 120

The equivalent ratios and table are a preview of the percent proportion which will be studlepiader

b. Whatnumberis o 1t lof 120?36
If we know that 10%ef 120is 12, then 30%f 120is 36. We can think of this as 3 copies of 166

120ptEpCM pMCT PG pg PG PG OQ

Students can alsca any of the models from above to solve this prob@wonsider Parts of the tape diagram,
look at the number that corresponds to 30/100 on the double number line, the proportion ch&agesf‘ta
and the table:

Part 3 30 ?=36
Whole 10 100 120
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c. Whatnumberisv bof 12076

6 1212121212 |12|12|12| 12
6

If we know that 10% is 12, then 5% is 6. Again, connect to the models aewsant 5% of 120, so
we divide 120 into 10 equal parts and take HALF of one.

d. What number is 25% of 1260
P]TDPTTDUD pPC PC @ Oom
VAT PEED v om

e. Wha number is 1% of 12(Q&
— p ¢ ?120 divided into 100 equal partsmdt p p ¢ T p&. If 5% is 6, then 1% is p-1 OF.

If p Tt s p ¢thenp Pis— orp&.

ph — pg

f. What number i2% of 120.2.4

If p Pisp&, theng Pisp®& p& ¢& or 2 copies op&: ¢ pg c8
2 parts of the hundred grid shown above.

g. What number is 26% of 126. &
CoP cubpbP ompd& o@or
ebgc¢gmbPg¢bP ¢P ¢P ¢T 8 ¢&8 ¢8 Of

h. What number is 29% of 120.

ubPbg¢hP ¢bP omcg8 ¢&8 odor

onbPpb o0 pg oW
If students need more practice multiplying with decimals, you can have them apply the algittom ¢ or
have them verify that this algorithm works on a calculator. If students have access to a calculator, the algoritf
of changinghe percent to a decimal and multiplying by 120 is a quick method. In this lesson, we are
emphasizing models and mental math strateg@sgver students should also be familiar with this algorithmic
method.
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Activity 2:

a.

If p Tmfanumberip p what i sé A possible model:
18|18|18|18| 18| 18| 18| 18

¢ 1 Bf that number? o

Consider two parts of the modwip mP pmtb pY p¥ 0@

v bof that number?®

Consider half of onpart of the modelop mbP ¢ p Y ¢

p bof that numberp&

pmtbpm pyY pT P

¢ pbof that umber?o®

PP pb p& Py

p Tt Ttdf that numberp Y 1

pmbpm pYpm pPYargmPuU QU pPpUYT

This is what students will be doing in the next lessdrwe know the percent and a part, what is the
whole or 10098

w w Pf that numberp x a&p

pmmbp b pyTpR p RS

¢ Tt Tt df that number® ¢ 1t

2t ¢cpYm o T

If ¢ v Bf anumberis),  wh aJse siraseéies like those in part a.

8 8 8 8

50% of that number® o

10% of that number3tudents may find it easiest to find B#d then doubleib P v TP p 1T

PO pT PHO pP uvP VP P pPH of. Students may also find the total using the tape
diagram (100% = 32) and then divide that by 10 by moving the decimal one place to the left.

20% of that number®@a

Double 10%

1% of that number2a® ¢

Students may find it easier to fi28o of the number and then half it. If 20% = 6.4 then 2% = 0.64 and
1% = 0.32.

100% of that number@ ¢

Double 50%

150% of that number20% + 100% = 16 + 32 = 48
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Activity 3: For the following problems: 1) Estimate the answer. 2) Explain or show a stratdmyliiog the
answer. 3) Find the answer. 4) Check the answer with a calciatoeric strategies are shown but students
can always make a model.

a. pnihfom
Estimate close to but greater thdb
Strategyp mb pmtb puv o p Y
Strategy:p b pibpribpnibpnbphl @Qprib 9o puyY
CalculatorCheck ® o1 p Y TU

b. puv bft m
Estimate, somewhere betwe£1(10% of 40) and 8 (20% of 40).
Strategypmbub 1T ¢ @
CalculatorCheck Tp v T 1T @

C. X ¢ wfo¢
Estimate: around 2@/4 of 32)
Strategyc u P cub qubPpb Y Y Y ™M ¢BC
CalculatorCheck & @ 0 ¢ ¢ ® ¢

d vghRfpyTm
Estimate: around 90

Strategyo mbP pb pb wmm p& P wa
CalculatorCheck T® ¢ p Y T w @

e. wmnhft Y
Estimate: close to but smaller than 48
Strategy9 copiesop mhft ¢ wt®&@ 1 &
Strategyp mmbpnib 1T Y & 1T&
CalculatorCheck @ 1T Y T &

f. ¢cpmlfcuy
EstimateThis may be difficult for students to estimate but even saying smaller than 12.5 (5&86or
6 (about 25%) is a good start to give them a sense of how big the answer should be.
Strategypmb pmmtbpb ¢ ¢® ™M UL LR VL
CalculatorCheck ® p ¢ L L& U

g ¢mmdix v
Estimate: Many students will know the exact answer right away.
Strategyp mmbPpmmbPxuv XU puT
CalculatorCheck¢ x v puTt
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h. pgmdit 1
Estimate: Greater than 40.
Strategyp mmntbptb pnbhbtmt 1T 1Y
CalculatorCheck p& Tt 1™ T

. pXudipcgr
Estimate: Between 120 and 240, closer to 240.
Strategyp mmbPqubP ubP uUuP pgmomomomn P T
Strategyg mmbPqu b T Mo P T
CalculatorCheck p& v p¢ Mg p 1T

. ppRipo
Estimate: around 1.6 (10% of 16)

Strategyp mbP pbP p® T @ pg @
CalculatorCheck @ p p @ P& @

kK. wx fouv
Estimate: very close to 65 but smaller

Strategyp mmbPp b pbP pbP @ouU ML THUL THUL @ G U
CalculatorCheck T X @ L @ @t v
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Activity 4. Realworld Applicationi Statistics

Toby recently read an article and discovered the following facts:

==

15% of teens get the recommended amount of sleep each nigh® (&us).
91% of teens have owned a pet

70% of teens own a cell phone

68% of teens enjoy cooking

58% of teens play an organized sport

29% of teens choose Summer as their favorite season

86% of teens say they enjoy school

63% of teens watch YouTube daily

= =4 4 -4 -4 -—a -5 -2

41% ofteens go Black Friday shopping

There are 400 students at Tobybés high school . Ba
schoowoul d you expect é

a. Get the recommended amount of sleep each night® 1t

b. Have ownedapet? o ot

c. Ownacellphone? _c Wyt

d. Enjoy cooking? ¢ X ¢

e. Play an organized sport? ¢ o ¢

f.  Would choose Summer as their favorite season p @

g. Would say they enjoy school? o 1 1

h. Watch YouTube daily? ¢ v ¢

i. GoBlack Friday shopping? _p ¢ t

Again there are a number of ways a student may answer the questions. We continue to recommend that stuc
build fluency with the concept of percent by using models or other conceptual strategies to answer these.

For each, we find the percent out of 100, and then multiply by 4 to find the amount out of 400. Additionally, wi
will show basic mental math strategies to be suppdeted, Distributive Property)

a. 15*4 =4(10 + 5) = 40 + 20 60 d. 68*4 =4(60 + 8) = 240 + 32 = 272
b. 91*4=4(90 + 1) = B0 + 4 =364 e. 58*4 =4(50 + 8) = 200 + 32 = 23
c. 70*4 =280 f. 29*4=4(30i 1) =120i 4 =116
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Spiral Review

1. Simplify.
a. vt p b. vt ™ C. LT TP
d o1 0¢ e. 0T o] f. 1T ™ C
g ¢ v h. ¢ ™ i. QY T8tu
o pg pu K. pg pd® .. pg ™ U

2. Give the value of eacémallsquare in the hundred grietlowi f t h e

entire gri

a pmm

cC. ym

e. PG

3. Give the value ttheentiregrid in the hundred grid below dachsmallsquare has a valueéf

a. T8t ¢

c. p®

d ™ 1 e. o

4. If one box on the tape diagn has a value oféy what is the value of the entire tape diagram?

X80
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2.1gHomework: Finding a Percent of a Quantity

Directions: Draw a model to represent eadt ofproblens. Usethe model tanswer the questions. Check
your answers wi a calculator.

Set 1 Model:
5/5/5/5|5|5|5|5|5]|5
1. ptfu O 2. pmtfu o T 3. wnlfu UL
Set 2 Model:
4. ¢ v fo @ 5. vtfo @ 6. XL fo @

3. Use mental math to find 1t Pp v Pand¢ M RfC 1.7
pTmb pﬁni);Tnch,ntEOXEpAn&lﬁ)ﬁﬂpub ptbubPOict p¢c oo

4. 1If 1% of a number i®2, whatisé
a. 2% ofthe numbe?
b. 10% ofthe numbe?
c. 32% of the numbér
d. 5% of the number?
e. 25% of the number?
f. 100% of the number?
g. 200% of the number.
5. Exlplalin how you can fing w @f 450 using thdollowing information Check your answer with a
calculator.

T ¢cnPftuvELOT
1 pPboft viET.
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Directions: For the following problems: 1) Estimate the answer. 2) Explain or show a strategy for finding the
answer. 3) Find the answer. 4) Check with a calculator.
6. vTthf¢p

10.5 10.5

Estimate: around 10
Strategy- ¢ p p ® (model)
CalculatorCheck:™® ¢ p p ®

7. opfg T

8. ¢ ¢ Pfur

9. wwhfx v
Estimate: less than 75

Strategyp mmmbPpbP XU T UL X ® L
CalculatorCheck T@ow X v X ® UL

10.26% of 44.

ll.puvnidip @

Estimate: more than 16
Strategyp mmbu P p@ Yy ¢t

CalculatorCheckp® p @ ¢ 1

12.c pidfo 1
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13. Lavinia is friends with Toby (from the classroom activity) but goes different high school in town.

She is also interested in determining the number of students at her school that would fit into each of th
following categories based on the statistics below:

15% of teens get the recommended amount of sleep each nigh® (8ours).

91% of teens have owned a pet

70% of teens own a cell phone

68% of teens enjoy cooking

58% of teens play an organized sport

29% of teens choose Summer as their favorite season

86% of teens say they enjoy school

63% of teens watch YouTube dail

= =4 4 -4 -4 -4 -8 -2 -2

41% of teens go Black Friday shopping

There are 500 students at Laviniabs high school
schoowoul d you expecté

a. Get the recommended amount of sleep each night?

b. Have owned a pet?

c. Own a cell phone?

d. Enjoy cooking?

e. Play an organized sport?

f. Would choose Summer as their favorite season?

g. Would say they enjoy school?

h. Watch YouTube daily?

i. Go Black Fiday shopping?
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2.1hClass Activity: Finding the Whole Given the Percent and a Part

Activity 1. Use the double number line below for this activity.

oy O
w
o

p T

a. Describe what the double number line shows. What questioging asked?
The double number | ine shows that 60% of a nu
number i s 30, whrati 60s otuhte onfu mbOeOr ?i0s equi val ent

Help students to see the equations:
embe oOTm

@T OT

PTIT E

A hundred grid may be helpful as well. To solve any of these problems, we can always find the value c
1% or 1 box on the hundred grid. Then we can iterate up to find 100%.
pphP -orm

\

‘ —

= @ 1T P 0 Twhich means that each part i
the 100 grid has a value of 0.5, a row h¢
avalueofp m ™ v and the entire
charthasavalue@m v v T

b. What is the answer to the question in part a.
50; Students casolve this problem by finding equivalent ratios on the double number line (iterate down to find
10% and then iteratgp to find 100%) see model. Students can also use the strategy shown in the hundred
chart.They may also write equivalent fractions for the proportion that is set up. We will focus on how to solve
the equatiorp T b € o 1in Chapter 6 but students may be able to use guess and check to solve the equatic
or write a related division problem. You will probably want to change the percent to a decimal as students ma
not know how to divide by a fraction (they willden that later in this chapter).
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c. Check your answer using ideas from the previous lesson.
To check, students caake 60% of 50 and verify that it equals 30. Students may also verify that

Activity 2: Encourage students éstimate fist anddraw models.

what i s é
8 |8 |8

¢ 1t Pf the number?
PO

v 1t f the number?
T

p 1t Tt df the number?

g

b. If p Pofanumberis®&y what i sé
phP T™U

\

\]

p 1 Pf the number?
(03]

¢ 1t Pf the number?
X

p 1 Tt df the number?
oL
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c. fymmefanumberispT what | sé
16

L J
64
Students may also make a tape diagram with 10 boxes.
v 1 Pf the numbg?
T 12.5 of the boxes in the tape diagram)
Or simplify to 10% is 8 and then iterate up to 50%

¢ v Pfthe number?
¢ 1t1/2 of 50%)

p 1 Tt df the number?
Y 1(5 boxes in the tape diagram or 2(50%))

Activity 3: Solve the problems using multiple strategiesdeis, equivalent ratios, tables, equations, numeric
reasoning, etc.). Then, check your answercheck, students can use mental math for many of the problems.
Consider the use of calculators for solving the equations, checking answers, etc.

a. ¢ v Pfanumlerist. What is the numben? @

4 4 4 4

If ¢ v BsT,L Pis-,andp tTiB- ¢ T PO

Equations:

cubé¢ 1

™ L ¢ T Related Division Sentence: 1T 1@ wrt - p @
SV ToP T,P T

pTIMIMTE T € T PO

Part 1 25 4

Whole 4 100 ?=16

Iterate down te- and then up te-.

Check answer: Is 25% of 16 = 4? Yes
b. v 1 f a number i pWhat is the number?

11 11

clfumbsp ghenp mmibg pp ¢ ¢
Check answer: Is 50% of 22 = 11? Yes
c. p 1 fanumberig&. What is the number?

42142142142 142|142(42(42|4.2|4.2

42: Check answer: Is 10% of 42 = 4.2? Yes
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d. T 1t Pfanumber iprt What is the number?

5 5 5 5 5

25; Students maglsocreate a tape diagram with 10 equal parts which would give each part a value of
— - ¢®.Thetotalwould b Tk® ¢ vThey may also find 1% of the number whichHs

- @ & BIOT GAOAATMR v ¢ 8

Part 40 10
Whole| 100 ?=25

In the table, divide by 4/4 to create an equivalent ratio.
Check answer: Is 40% of 25 = 10? Yes
e. p ¢ Td a number i YWhat is the numberPalk to students about why we know our answer isgoi
to be less than 48. If 120% of our number is 48, we know 100% of our number is going to be less than
48.

8 8 8 8 8 8
. PG T'[F’T g ,
p T T'[ Pt m
Part 6 120 48
Whole 5 100 ?=40

Iterate down to 6/5 by dividing 120/100 by 20/20, then iterate up to 48/40 by multiply®/g [&heck: Is
120% of 40 = 48? Yes

f. p Pofanumberis@® tWhat is the number?
VTlfp PisT® tthenp mmibpmmM® 1t UL T

g. L bof anumber ig. What is the number?
ptT:Mfv Pisxthenpmmibg My pT1 T

h. o m @f a number ispd. What is the number?
¢p: If o m ks @@ thenp 1 ts = ¢pandp mmibp TR ¢ p

i. p p Pfanumberiw®. What is the number?
v Ttlf p p s LB thenp pis = Mandp mmibp MM® UL Tt

j. p L Bfanumberip ¢What is the number?
Y mf p v Bsp ¢henv Pis— T andp mmipg T )
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k. ¢ ¢ of a number i© 1 What is the number?
For problems like these, it may not be as obvious to students what they iterate the percent down to. As
AWhat are easy numbers to change i nt o025%00 %?0
Examine how to get from 68% to each of these percentsgeygh ¢ ¢ p Hp Yy b o1
¢ By ¢ b p X T Hetc) Looking at thesayhich of these numbers goes into 34 eversyudents will
likely say 34 but they may also say 17.

v Ttf @ Y Bso ttheng Pis— pandp mmibL T UL TT
If @ @ 5o thenl%:— m™andp mmibp MTM® UL TT

Writing an equation:
™Y E o1 Related division sentence: o1 1@ |

Table of Equivalent Ratios:
Part 68 34

Whole| 100 ? =50

. wowmwfanumberix @&. What is the amber?
80; This may be challenging for students. They may see that we can iterate 99% down to 3% or 33% &
that does not really help us to iterate back up to 100%. We could iterate down to 3%, then up to 12%,
then down to 4% and then up to 25%:
If 99% =79.2, then 3% = 2.4, 12% = 9.6, 4% = 3.2, and 100% = 80.

We could also determine the value of 1%: If 99% = 79.2, then 19% or 0.8. 100% = 0.8(100) = 80.

Writing an equation:
TMow € X @ Related division sentence: x @ T80 w

m. Y bof a number igp. What is the number?
X vlf Y Pis@theng bPis- p®andp Tt iV TP X UL
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Spiral Review

1. Make a double number line to show tleéationshipbetween cups ahpints.

2. Complete the table to show the relationship between meters and kilometers.

Kilometers

Meters

1

2

3

10

3. Tell whether the simplified form of the expressionmt ¢ will be greater than 50 or less than 50

depending on the value af

c. ® T8p d © p8p

4. Tell whether the simplified form of the expressionrt @ will be greater than 50 or less than 50

depending on the value af

a o

G

C. @ TP d @ p8tp
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2.1hHomework: Finding the Whole Given the Percent and a Part
Directions: Solve the problems using multiple strategies (models, equivalent ratios, tables, equations, numeri
reasoning, etc.). Then, check your answer.

1. p 1 Bf a numberip oWhat is the number?

N

. ¢ 1 Pf a numbeis ¢ pWhat is the number?

3. 1 bof anumber i®. What is the number? v

»

X L Bf a number i® MWhat is the number?

5. Yt pf a number i® ¢.What is the number? v 1

6. p L TdF a number iso TWhat is the number?

7. p bof a number ig. What is tle number?

8. @ v Pf anumber i ocWhat is the number?

9. ¢ t fanumberip ®. What is the number? p

10.¢ ¢ f a number ig §. What is the number?

11.p ¢ @f a number i©. What is the number?

12.1 1 f a number ip @What is the number?
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2.1i Class Activity: Types of Percent PrblemsMixed Review

Directions: Thethreeproblems below are examples of the three different types of percent problems we have

studied in this chapte, One of the most challenging aspects of the problems in this lessaarpreting the
language. Help students to decode the statements, identifying what they are given (a perceot aangete)
and what they are trying to find (a percent, a maré whole). Have them fstate the problems in their own
words.Thewh ol e can generally be found after the word
For each problem:

T Identify the type of percent problem. Are you

1) Finding a percent given a part and the whole?
2) Finding apartof a quantity given a percent and the whole?
3) Finding the what given a part and a percent?

Create a model to represent the problem.
Solve the problem using a variety of methods (models, equivalent ratios, tables, equations, mental ma
etc.).

E

1. ¢ v B £Tis what number?
Finding apartof a quantity given a perceméthe whole

C

v €
PTMTMIMCT
EquationmT®@ v ¢ T @
Answer:@

2. 24 is what percent of 25?
Finding a percent given a part and the whole

o 5 1 15 20 25
o 20 40 60 80 2100
T €
U pTIT
Answer:w @

3. 24 is 25% of what number?
Finding the whole given a part and a percent
24 24 24 24

Writing an equation:
T LV € CT Related division sentence: ¢ 1 T& U

Answer:w @
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Directions: Solve the following problems using a variety of methods (models, equivalent ratios, tables,
equations, mental math, etcSee previous lessons for strategies.

1. Whatis¢ v fo @ 2. 0 gsc v Bfwhat number?
P pPCy

3. Findx v hf 16 4. 7 is what percent of 20?
PC ouvb

5. 25is what percent ¢f0? 6. 30is 120% of what number?
0N Cu

7. 35is what percent of 100? 8. What percent of 16 is 87?
ogub vt b

9. What number ig) o of 90? 10.1® isp v Pf what number?
X G 0T
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11.p& is what percent of 10?
pch

12.What number ig 11 Pof 607
pPC

13.Find 18% of 50.
w

14.20 is what percent of 5?
Tnnk

15.Findt wlfo .11
PTX

16.Findp ¢ v d¢f 40.
L Tt

17.30 is what percent af0?
XL P

18.What is 150% 0827
Ty

19. Shelley got 22 questions correct on her ma
test. She got an 88%. How many questions
were on Shell eyods

Cu

20.Charlie gott ypoints out ofu TON his Science
test. What percent did Charlie get on his

Science test?
woe b
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SpiralReview

Evan has 4 cups of lemonade.
a. How many 2cup servings can he make?

b. How many--cup servings can he make?

. At Theobs bobofthtdaeycpaet was eaten. The next da

leftover cake. What part of tlegiginal cake did each family member get on the second day? Draw a
picture and write an equation to model this situation. Then, solve the problem.

. Solve forain the equation ® ¢ 1

. Complete the table to show the relationship between centimetbraetars.
Meters | Centimeters
1

2
3
8
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2.1iHomework: Types of Percent Prblems Mixed Review

1. What number i® 11 Pof 807? 2. What number is 40% of 907
3. 4is what percent of 20? 4. Findc v Bf 180.
5. What number is 15% of 200? 6. Whatnumber isx v f 140?

oTl
7. 1&isp 1 f what number? 8. What percent of 50 is 75?

Ty puTb
9. What numberi® p fp ¢ 10.What number ig v TTdF 507
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11.p us 60% of what number?
¢ UL

12.16 iso ¢ Bf what number?

13.20% of what number is 67

14.¢® is what percent of 2D
PP

15.What number ip p Ttdf 150?

16.What number is 20% of 60?

17.Thirty-five percent of the students at Parke
Junior High take the bus to school. If there
200 students at Parker Junior High, how m
take the bus?

18.Nine childrenon the swim team da@nt | i
cream. If this represents 18% of ttteldren
on the swim team, how maghildrenare on
the swim team?

v Tchildren

19. Jennifer went to lunch. Her bill was $12. If
she tips 20%, how much did she leave for t

20. A realtor makes 4% commission oretbale
of a home. If she sold a home for $250,000
how much will she make in commission?
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2.1j SeltAssessmentSection 2.1

Consider the following skills/conceptfate your comfort level with each skill/concept by checking the box
that best dscribes your progress in mastering each skill/cond@ptresponding sample problems, referenced
in brackets, can be found on the following page.

Skill/Concept Minimal Partial Understanding Sufficient Substantial Mastery
Understanding 2 Mastery 4
1 3

1. Understand a
percent as a part to
total ratio with a
whole equal to 100.

2. Represent fractional
amounts of a
guantity as a
percent.

3. Fluidly transition
between quantities
represented as a
percent, fraction,
decimal or ratio.

4. Find a parof a
guantity given a
percent and the
whole.

5. Find the whole giver
a part and a percent

6. Solve realworld
percent problems.
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Sample Problems for Section 2.1
Square brackets indicate which skill/concept the problem (or parteqiroblem) align to

1. Definepercent in your own wordglse examples and or/models to support your definition. [1]

2. Eileen is makindgemonade wth water and lemon concentrate. What percemach mixture isemon
concentratel] [2]
a. The ratio of vater to lemon concentrate3go 1

b. Eileen mixes4 parts watefor eachpartof lemon concentrate

c. 4 out of every 5 cups of the mixture is water

d. There is twice as much water as lemon concentrate in the mixture

e. The ratio of cups of water to cupslemonade is 6:10.

3. Thetabldb el ow s hows Mi g u diffed@rst mathcgoizzes heotook tkisequagter. Lomplete
the table by determining the letter grade that Miguel earned on each quiz. The grading scale is shown

[1] [2]

Points Total Percentage Letter
Earned by Possible Grade Percentage Ef;i
Miguel Points
4 5 907 100% A
9 10
8071 89% B
23 25
707 79% C
16 20
44 50 6071 69% D
32 40 59% and =
below
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