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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 diagrams, double number line diagrams, or eq(@fRINS)
c) Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the
quantity); solve problems involving finding the whole, given & pad the percent.
d) Use ratio reasoning to convert measurement units; manipulate and transform units appropriately
when multiplying or dividing quantities.

Academic Vocabulary: percent, rational number, fraction, decimal, partial table, ratio, equivalsos,
equivalenffractions, factor, multiplegreatest common factor (GGknit fraction, dividend, divisor, quotient,
factor, product, metric system of measurement, customary system of measurement, conversion

Chapter Overview:

In this chapter, stlents use theiwvork with ratio to understand a 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 differaritdguivalent forma\ext, students learn about three

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 Mhtknteasoning about

and solving percent problems, students use a variety of models and strategies such as tape diagrams, doubl
number lines, partial tablegnit rate,equationsetc In Section two, students apply and extend previous
understandings of mugtication and division to divide fractions by fractiomdsing a variety of strategies and
models, students solveathematical and realorld problems that require an understanding of how to divide

with fractions. They come to understand that dividingbynumber i s the same as m
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 toContent:

Prior Knowledgeln this chapter studemtdraw on their work with rativtom 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 models learned 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 denomaoféatbror 100 (4.NF)Studentswill
rely on their ability tooperate fluently with rational numbers (5.NF and 6.N®gywill alsouse their

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

alsoused models to dividehole numbers by unit fractions and unit fractions by whole numbers (5INE&Y.

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 betwees syste
of measurement.
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Future Knowledgeln 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, taxgss, and percent increase and decre@iey will also apply tase
skills andunderstandingjto 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 relationshipg" grade students transition to linear relationships

in general and proportiorisrm the basis for understanding the concept of constant rate of change (slope). As
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
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 guestions involving money. If you answer a question correctly, | will
give you the amount of money equal to the answer

Determine the amount of money Calvin can eargach question.

Directions: Use the tape diagrashown 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 quest®band 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 questtoasad 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: Thegrid 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 @, 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 $Wwhat is the valuefeeach 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 theé@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:

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

2. If the entire grichas a value of $100, what is the value of 10 small squares in the grid?

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

4. If the entire grid has a value of $200, what is the value of 10 small squaregindth

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

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

7. If the entire grid has a value of $120hat is the vale of each small square in the grid?

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

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

10.If the entire grid has @alue of 4, 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. 1If 2 small squares have a value of $5, what is the value of the emti?e g

5. If 2 small squares have a value af§ 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 82%what 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?
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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 introducirgjudents to perceiita rate per 100lhey explore problems that ikight 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. Studes will 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 algorithnrategies.

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 moder 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 convertpaytto-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 problemather 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 transition 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

Justify your answan Q 5

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

Which test did Stefan do the best on?
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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 lhe fraction that represents the part that is

shaded under the modm

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.

Fraction:

c. What percent of each of tlggids in parts a. and b. aboigeshadedExplain.
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Activity 3: Each of the large squares shown below are the same size.
a. Shade- of each model.

-
b. Express the shaded part of each model as a fraction and a pwng 9

Fraction: Fraction: Fraction:

Percent Percent Percent

Activity 4. Write the fraction and percent of each figure that is shaded.

Fraction: Fraction: Fraction:
Percent: Percent: Percent:
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Fraction:

Percent:

Fraction:

Percent:

Fraction:

Percent:

Fraction: Fraction:
Percent: Percent:
Fraction: Fraction:
Percent: Percent:
Fraction: Fraction:
Percent: Percent:
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Activity 5:

a. Shade 50% of each model. Then, write the fraction of the model that is shaded.

Fraction: Fraction: Fraction:

b. Shade 75% of each model. Then, write the fraction of the model that is shaded.

Fraction: Fraction: Fraction:

6WBZ - 17 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



c. Shade 28% of each modehdn, write the fraction of the model that is shaded.

Fraction: Fraction: Fraction:
Fraction: Fraction:
Fraction:
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Spiral Review

. Write three fractions that @arequivalent te.

. 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

1. Write the fraction and percent of each figure that is shaded.

Fraction:

Percent:

Fraction:

Percent:

Fraction:

Percent:

Fraction: Fraction:
Percent: Percent:
Fraction: Fraction:
Percent: Percent:
Fraction: Fraction:
Percent: Percent:
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2. Shade 80% of each model. Then, write the fraction of the maoataktehaded.

Fraction: Fraction: Fraction:

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

Fraction: Fraction: Fraction:

4. Shade 35%f 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 fraaion, decimal, and percei@ne large square

r
r
represents the wholn e

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:
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Fracton:

Decimal:

Percent:

Fraction: Decimal: Percent:
10. 11.
Fraction: Decimal: Percent: Fraction: Decimal: Percent:
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12.

Fraction: Decimal: Percent: Fraction: Decimal: Percent:

14.

Fraction: Decimal: Percent:

15.

Fraction: Decimal: Percent:

6WBZ - 26 & 2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc




16.

Fraction:

Decimal:

Percent:
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Directions: Complete the table.

o
=
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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

U=
T L
T3t @

cuvb
™

coopb
T8O C

=)

pt v P

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

39.— ... wT b
43.- ... XL P
47.pcup  p®

.......

;;;;;;;

--------------

--------------

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

30

51.— 8t bv T b—

52.p p Yhp-fp @o Hr

1. Find- of 24.

2. Find- of 24.

3. Simplify. Look for patterns.

a.

PTMTMT ¢ T
PTMTCT
p T QT

™ TCT
T8ip T QT

Spiral Review

4. Make a double number line to show the relationship betweearidanches.
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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:
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Fraction: Decimal: Percent:

10. 11.

Fraction: Decimal: Percent: Fraction: Decimal: Percent:

12. 13.

Fraction: Decimal: Percent Fraction: Decimal: Percent:
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14.

Fraction.  Decimal:__ Percent;
Dir ections: Complete the table.

Fraction Decimal Percent
15. —
16. pyyp
17. mg v
18. —
19. T8t p
20. XL P
21. —
22. Ty T
23. voeb
24. —
25. T
26. ¢ b
27. —
28. —
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29. cumb

30. P8t p

31. —

32. —

35. —

36. —

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

37.— . b 38.- . ¢mb 39.tuv b . T8t T L 40.8% ... ob
41— .. pob 21w, TP 4300b . — 44.— .. ¢ b
ASpumpb. . pUT  46- ¢mmb 47.p8 ..., pemb 48 p— . ppTE

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

49.—hyp Y At §— 50.—hw v P— Bt w w
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@entiresquare
represents 1 whole. Record your findings in the tableabelo

Name of Shape Fraction Decimal Percent

Large triangle

Medium triangle

Small triangle

Small Square

Parallelogram
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2.1c Homework Benchmark Percentages
Directions: The bar models shown represent common percentégés the fraction, 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 yout!
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One Part:  Fraction-1 @ Decimal:p8t Percentp Tt Tt P

One Part: Fraction: Decimal: Percent:

Two Parts:  Fraction: Decimal: Percent:

One Part: Fraction: Decimal: Percent:
Two Parts:  Fraction: Decimal: Percent:
Three Parts: Fraction: Decimal: Percent:
Four Parts: Fraction: Decimal: Percent:
One Part: Fraction: Decimal: Percent:
Two Parts:  Fraction: Decimal: Percent:
Three Parts: Fraction: Decimal: Percent:
Four Parts: Fraction: Decimal: Percent:
Five Parts:  Fraction: Decimal: Percent:
Six Parts: Fraction: Decimal: Percent:
Seven Parts: Fraction: Decimal: Percent:
Eight Parts: Fraction: Decimal: Percent;
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One Part: Fraction: Decimal: Percent:
Two Parts:  Fraction: Decimal: Percent:
Three Parts: Fraction: Decimal: Percent:
Four Parts: Fraction: Decimal: Percent:
Five Parts:  Fraction: Decimal: Percent:
One Part: Fraction: Decimal: Percent:
Two Parts:  Fraction: Decimal: Percent:
Three Parts: Fraction: Decimal: Percent:
Four Parts: Fraction: Decimal: Percent:
Five Parts:  Fraction: Decimal: Percent:
Six Parts. Fraction: Decimal: Percent:
Seven Parts: Fraction: Decimal: Percent:
Eight Parts: Fraction: Decimal: Percent:
Nine Parts: Fraction: Decimal: Perent:
Ten Parts:  Fraction: Decimal: Percent:
One Part: Fraction: Decimal: Percent:
Two Parts:  Fraction: Decimal: Percent:
Three Parts: Fraction: Decimal: Percent:
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2.1d Class Activity: Fractions, Decimals, Percents in the Real World

Directions: Solve the following problems.
1. - of the 8" grade class at a certain school own a cell phone.
a. Make a tape diagram to repsnt this situation.

b. What percent of the students own a cell phone?

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

d. What is the ratio of students who own a cell phone to the ratio of students wbbalen a cell
phone?

e. If there are seventfive 6™ graders at this school, how many own a cell phone?

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

b. What fraction of the marbles ared?

c. What fraction of the marbles are not red?

d. What is the ratio of marbles that are red to marbles that are not red?

e. 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.

6WBZ - 40 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



3. Students at a certain high school can choose from three different language €lagsbs. students

choose Spanish, 37 choose French, ard choose Chinese.

a. Order the languages frothe one the most number of students take to the one the least number
of students take. Justify your answer.

4. Owen has put several different colored marbles into a bag. The table below shows the different color
marbles and how many of each colag ar 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.

o

What percent of the marbles in the bag are red?

c. What percent of the marbles in the bagraoered?

d. What percent of the marbles are yellow or green?
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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

Tomatoes
Green Beans
Carrots
Broccoli

a. Make a tape diagram to represent this situation.

b. Complete the table to show the percent of students who chose each vegetable.

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

Mode of Transportation | Number of Students | Percent of Students
Car 16
Bike 4
Bus 8
Walk 4

a. Make a tape diagram to represent this situation.

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 cir@@lybelow. Be sure to include a key for your
circle graph.
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7. Renee surveyed the students in her diasge how many pets they havle bar graph shows the
results of the survey:

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 t &ssows twoa morepsts?i n Reneeds
b. What percent of the ddawerthantwmopets? n Reneeds
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Spiral Review

. Carina is drawing circles and squares on her paper. The ratio of circles to squares W €aripaat t er

2: 5. Create Carinads pattern bel ow.
Mi guel is also drawing circles and squares on
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 sahre cookies.

a. Draw a tape diagram to represent this situation.

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

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

d. What is the ratio of items that are cookiestems 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 repres#ms situation.

b. What percent of the students participate in band?

c. What percent of the students do not participate in band?

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

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

f. If there are 200 students at Washington Middle School, how many participate in band?
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3. Sixty percent of the studentsinMs Ser r 6loysc| ass ar e

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 6s cl ass, how many ar e

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. Inagroup of 6 people, how manyould you 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 the bank. If they earn the same anfmuptits more money
in the bank’Justify your answer.

6WBZ - 47 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



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

Number of Students

Apples Bananas Blueberries Grapes
Fruit

a. What percent of the staadchgpetofsfruitP n Jenni fer ds

Apples: Bananas: Bluekerries: Grapes:
7.Zoe is on a competitive soccer team. The tabl
Outcome Number of
Games
Wins 12
Losses 2
Ties 1

(@)
(0]

a. What percent of the soccer games did Zoe

6WBZ - 48 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



2.1eClass Activity: Percent as a Part to Total Ratio

e

Directions: Solve the following problems.
1. Tiais putting red and blue marbles inifetent bagsin which of the bags are 25% of the marbles red?
Justify your answer
a. Bag 1:0ne out of ever four marbles in the bag is red

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

c. Bag 3:There are 25 emarbles and 75 blue marbles in the bag.

d. Bag 4:The ratio of red marbles to blue marbles is 1:4.

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

f. Bag 6:For every three blue marbles Tia puts in the bag, steelpted marble.

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

b. For Team B, the ratio of games won to games lost is 4 to 5.

c. For Team C, the ratio of games won to games lost is 4 to 1.

d. Team D wins 24 out of 30 games.

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

3. Cheryl is mixing red and white paint to make piiik.makethe correct shade of pin€0% of the

mixture needs to be rewhich of thebatches belowvill make the correct shade of pink?

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

b. Batch 2: The ratio of red paint to white paint is 6:10.

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

d. Batch 4: The amount of red paint g times theamount of white paint.

6WBZ - 50 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



4. The following situations show the aunt of money several different people save based on what they
make. Find the percentage that each person saves.

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

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

c. For every $9 Penelopeapds, she saves $1.

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

e. Drew spends three times more than he saves.

Spiral Review

1. Whatnumberis — of 4007? Whatnumberis — of 4007
2. Find- of 55.
3. Simplify. Look for patterns. 4. Simplify. Look for patterns.
a. pIMTMWT a. pmmngTt
b. pm wTt b. pmcgrt
C. p WT C. p QT
d M owT d M ¢t
e. TBIp WT e. T3Ip ¢T
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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% of the marbles
red?Justify your answe
a. Bag 1:0ne out of ever five marbles in the bag is red

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

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

d. Bag 4:The ratio of red marbles to blue marbles is 2 to 10.

e. Bag 5:There are 400 marbles in the bag. Of486 marbles, 80 are red.

f. Bag 6: There are five times as many blue marbles as red marbles.

2. Consider the following situations about four different people shooting free thtoeke 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 free throws for every 4 that she attempts.

c. Evelyn makes 4 shots for every 1 that she misses.

d. Fran makes 3 shots for every 1 that she misses.

e. Harper makes two times more shotstlshe misses.
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3. Consider the following situations about how four different students 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 quémns that Jon answered correctly, he missed 1.

c. Malorie answered 4 out of every 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 ismixing red and yellow paint to make orange palmt.make the correct shade of orange, 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

b. Batch 2:— of the mixture is red

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

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

e. Batch 5 There is four times more red than yellow.

f. Batch 6. There is five times more red than yellow.
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2.1f Class Activity: Types of Pecent Problems

Activity 1:
a. Write three statements that are true based ondhiealdouble number line shown.
[ : : : : : : : : : —
0 8 16 24 32 40 48 56 64 72 80
[ : : : : : : : : : —
0 10 20 30 40 50 60 70 80 90 100

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

c. Compare the double number line below with the double number line from pavtiae your statements
from part a. so they describe the number line shown below.

0 12 24 36 48 60 72 84 96 108 120

0 10 20 30 40 50 60 70 80 90 100

d. Complete the following statements using the doubtebrar 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% of40?

0 10 20 30 40 50 60 70 80 90 100

40 is80% of what number.

I ; y ; . y y y y . —
0 10 20 30 40 50 60 70 80 90 100

40 out of 80 is what percent?

: >
0 5 10 15 20 25 30 35 40 45 50
I t y t t y y y y y —
0 10 20 30 40 &0 60 70 80 90 100
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Activity 3: Write the question being asked by each model. Then, answer the question.

a. Question:
?

I i } } —>
0 40
I i } } —>
0 25 50 75 100
Answer:

b. Question:

?

I } } } } —>
0 60
I } } } } —>
0 20 40 60 80 100
Answer:

c. Question:

?

(I) 1 1 1 1 1 4I8 1 1 L] 1
I } } } } } } } } } —>
0O 10 20 30 40 50 60 70 80 90 100

6\NBZ - 56 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



d. Question:

?
I } } } —>
0 36
I } } } —>
0 25 50 75 100
Answer:
Question:
I } } } } —>
0 7 14 21 28 35
I } } } } —>
0 9 100
Answer:

Spiral Review

1. Whatis—ofo g

2. Whatis—ofo g

3. Simplify. Look for patterns. 4. Simplify. Look for patterns.
a. ch mnp m a Ymmnmpmnm
b. ¢ctmpm b. ymm pmm
C.CT pT C. Yym pmm
d ¢c8 pmn d. gmn phmm
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2.1fHomework: Getting Readyi Review Concepts

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

strategies.
Set 1 Model:
1. -of¢m 2. -of¢ m 3. -ofcm
Set 2 Model:
4, —of P 5. —ofym 6. —of YT
Set 3 Model:
7. —ofq Y 8. —ofq Y 9. -ofq Y
Directions: Simplify. Look for patterns.
10. 11.
a. pTMMa ™ a. pm Xy
b. pmorm b. pm x Y
C. p OT C.p XU
d M om d M x Y
e. T@Ip OTI e. T@Ip X W
12. 13.
a ™ YT a TP LTt
b. @ ym b. ™ U T
C. ® YTt C.T® ULUT
d m3tuv ym d m™dtuv v
e. T8Ip Ym e. T8Ip LT
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14.

S

o

d. v

VTTPTIT

pTT

UTITITP TTTT

VTITIP T T

15.

othimnpnm

S

ot mmp M

o

CCTPTT

Q

OC PTT

Directions: Simplify each problem in a sefhen, think about the relationship between the problems in the set.

Set 1:

6tmpm 17.— 18.—of T T 19 1T
Set 2:

20T pmT 21— 22— of T T1 23.1T81p T T
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 3.7 Ot 4.1 LV ¢ Y

35.M8tv ¢ C 3B6.T®T ¢ TTTI 37.1€¢ @ YTt

38. YW L TT 39.™M 1T ¢ 1 40.T8tLV C T

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

o]t @

Activity 1:
a. Whatnumberis p 11 of 120?

b. Whatnumberis o 1t lof 1207
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. Whatnumberisv pof 1207

. What number is 25% of 120.

. What number is 1% of 120.

What number i2% of 120.

. What numbeis 26% of 120.

. What number is 29% of 120.
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Activity 2:

a.

If p Tt@fanumberip y what | sé

¢ 1t Pf that number?

v bof that number?

p Pof that number?

¢ pof that number?

p 1t Tt df that number?

w w Bf that number?

¢ TU TLdF that umber?

what i s é

If ¢ v f a number is,

50% of that number?

10% of that number?

20% of that number

1% of that number?

100% of that number?

150% of that number?
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Activity 3: For the following problems: 1) Estimate the answer. 2) Explaih@wvs strategy for finding the

answer. 3) Find the answer. 4) Check the answer with a calculator.

a. pnihfom

b. puv bft m

o

X ¢ Rfo g

Q

ve hfpym

@

wmeft Y

f. ¢pmPfquU

g. ¢TTmdEx v
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h. pgmdit 1

. pXudipgr

. pphRfpe

k. wx fou

6WB2- 64

& 2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



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® (8ours).
91% of teens haveanmed 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% of teens go Black Fridapapping

There are 400 students at Tobybés high school . B a
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 Friday shopping?
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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 otheentiregrid in the hundred grid below dachsmallsquare has a valueéf

a. T8t ¢

c. p®

d ™ 1 e. o

4. If one box on the tape diagram has a valugd@afwhat is the value of the entire tape diagram?

X B0
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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 with a calculator.

Set 1 Model:

1. pmifu 2. pmtfu 3. wnhfu
Set 2 Model:

4. ¢ v fo @ 5. vtfo @ 6. XL fo @

3. Use mental matto findp 1t Pp v Pandg M Rf¢ 1.7

4. If 1% of a number i2, 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. Exlpla;in how you can fing w @f 450using thefollowing information. Check your answer with a
calculator.

T ¢cnmPftuvEBWT
1 p Pboft 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) Cheakh a calculator.
6. v Tf¢ p

7. o pfg T

8. ¢c ¢ mlfur

9. wwhfx v

10.26% of 44.

ll.puvnidip @

12.c pidfo 1
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13. Lavinia is friends with Toby (from the classroom activity) but goes to a different high school in town.
She is also interestl in determining the number of students at her school that would fit into each of the
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 daily

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

41% of teens go Black Friday shopping

Thereare50 st udents at Laviniabés high school . Based
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 caoking?

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 Friday shopping?
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2.1hClass Adivity : Finding the Whole Given the Percent and a Part

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

?
I i i i i i g i i i —>
0 30
I } } } } } } } } } —>
0 10 20 30 40 50 60 70 80 90 100

a. Describe what the double number line shows. What question is being asked?

b. What is the answer to the question artpa.

c. Check your answer using ideas from the previous lesson.
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Activity 2:

a.

If p mfanumberig)y, what | sé

¢ 1t Pf the number?

v 1t f the number?

p 1 1t df the number?

If p Pofanumberis®y what i sé

p 1 Pf the nunber?

¢ 1t Bf the number?

p 1 Tt df the number?
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c. fymmwanumberisptT what | sé

v 1t f the number?

¢ v Pfthe number?

p 1 1t df the number?

Activity 3: Solve the problems using multiple strategies (models, equivatesd, ables, equations, numeric
reasoning, etc.). Then, check your answer.

a. ¢ v Pfanumberig. What is the number?

b. v 1 f a number i pWhat is the number?

c. p 1 fanumberig&. What is the number?
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d. T 1t fanumberip What is the number?

€. p ¢ Tdf a numberig YWhat is the number?

f. p Ppofanumberis@® tWhat is the number?

g. L bof anumber ig. What is the number?

h. o 1 @f a number igpd. What is the number?

i. p p Pfanumberi®®. Whatis the number?

J. p L Pfanumberip ¢Whatis the number?
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k. ¢ ¢ of a number i© 1 What is the number?

l. wowmwfanumberix @&. What is the number?

m. y bof a number igp. What is the number?
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Spiral Review

1. Make a double number line to show tleéationshipbetween cups and pints.

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

a.

G

b.

&

c. ® TP 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

C

C. ® T8tp 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 yaumswer.

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

N

. ¢ 1 Pf a number i€ pWhat is the number?

3. 1 bof a number iw. What is the number?

»

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

5. Yt pf a number i® ¢.WWhat is the number?

6. p v Tdf a rumber isw TWhat is the number?

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

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

9. ¢ 1t fanumberip ®. What is the number?

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

11.p ¢ f a number i©. What isthe 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

u

studied in this chapte,

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 whole given a part and a percent?

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

E

1. ¢ v B £Tis what number?

2. 24 is what percent of 25?

3. 24 is 25% of what number?
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Directions: Solve the folloving problems using a variety of methods (models, equivalent ratios, tables,
equations, mental math, etc.).

1. Whatis¢ v fo @ 2. 0 gsc v bf what number?
3. Findx v hf 16 4. 7 is what percent of 20?
5. 25is what percent ¢f0? 6. 30is 120% of what number?
7. 35is what percent of 100? 8. What percent of 16 is 87?
9. What number ig) 11 fof 90? 10.1® isp v Pf what number?
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11.p& is what percent of 10?

12.What number ig 11 Pof 607

13.Find 18% of 50.

14.20 is what percent of 5?

15.Findt wlfo .11

16.Findp ¢ v d¢f 40.

17.30 is what percent af0?

18.What is 150% of 327

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

20.Charlie gott ypoints out ofu TON his Science
test. What percent did Charlie getlus
Science test?
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Spiral Review

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

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

2. At Theods bofthdeycpaet was eaten. ddhamedthext da

leftover cake. What part of the original 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.

3. Solve forain the equation & ¢ T

4. Complete the table to show the relationship between centimeters and meters.
Meters | Centimeters
1

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

1. What number i® Tt lof 807? 2. What number is 40% of 90?
3. 4 is whatpercent of 20? 4. Findq¢ v f 180.
5. What number is 15% of 200? 6. What number i v f 140?
7. 1&isp 1 f what number? 8. What percent of 50 is 75?
9. What numberi® p fp ¢ 10.What number ig v TTdF 507
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11.p us 60% of what number?

12.16 iso ¢ Bf what numler?

13.20% of what number is 67

14.¢® is what percent of 20?

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, hoany
take the bus?

18.Ninechildrenon t he swi m t ¢
cream. If this represents 18% of ttteldren
on the swim team, how maghildrenare on
the swim team?

19.Jennifer went to lunch. Her bill was $12. If
she tips 20%, how much did shevedor tip?

20. A realtor makes 4% commission on the sal
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/concept&ate your comfort level withaeh skill/concept by checking the box
that best describes your progress in mastering each skill/cor@epesponding sample problems, referenced
in brackets, can be found on the following page.

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
percentfraction,
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 indita which skill/concept the problem (or parts of the problem) 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 miture islemon
concentratel] [2]
a. The ratio of water to lemon concentrat@it 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 imitttare

e. The ratio of cups of water to cups of lemonade 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. Ting gde is shown.

[1] [2]

Points Total Percentage Letter
Earned by Possible Grade Percentage é?gg;
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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4. Complete the table below. [1][2][3]

Fraction Decimal Percent
cuvb
T® ¢
T8t p
pumnhk
pg L

5. — of the students at Clayton Middle School have food allerffi¢s.
a. What percenbf the students at Clayton Middle School have food allergies?

b. What percenof the students at Clayton Middle Schdol not have food allergies?

c. If there are 36 students with food allergies at Clayton Middle School, how mahsttotents
are there?

6. Talen earns allowance each week. The pictograph below shows what he does with his money. Compl
the table to show the percent of money that Talen spends, saves, and donates. [6]
Where Ta
Money Goes

Spends ﬁ? ﬁ?

Amount of Money Percent of Money

Saves ﬁ? ﬁ?
Donates ﬁ?

6WBZ - 85 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



7. Monroe surveyed the students in his class and asked how much time they spend doing ekeattonics
day. The bar graph shows the results of the suf@gy:

Time Spent Doing Electronics
25
22
" —
£ 20
()
©
)
& 15
G
o 10
‘é 6 6
=] ——
Z ° >
0 ]
0-29 30-59 60 - 89 90 - 119 0120
Number of Minutes

a. What percentage ofigdentsin Mon o e 6 s ¢ hnaheus or m@reeeact day doing
electronics?

b. What percentageofsudent s i n Mo tessohandas hoar kaghsday dsinfge n d
electronic®

8. Use models to show the difference between the two prolidefos. Then, solve both problesn[4][5]

42is 60% of what number

What is 60% of 42

6WBZ - 86 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



Directions: Solve the following problems. [4][5]

9. 30% of what number is 1207

10.30 is what percent of 120

11.What is 30% of 1207

12.What number is 120% of 307

13.120 is what percemdf 30?

14.30 is 120% of what number?

15.¢ v f the students on the mock trial team are'frgBade. If there are 28 students on the mock trial
team, how many are if"§rade6]

16. Shelly gd 60 questions correct on her math téfsthe got 75%, how any questions were on the test?

[6]

17.There are 40 questions on a math test. Calvin got an 90%. How many questions did Calvin answer
correctly?[6]

18.Maddie is buying a pair of jeans that cost $40. There is a 6% tax rate on the jeans. How much will she

pay in tax? [6]
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Section 2.2: Division of Fractions

Section Overview:

The section begins with an optional review of the multiplication and division operation as well as a review
lesson of standards if'§rade (5.NF 3 7). It then moves to division dfactions in context (6NS.1). Students

are encouraged to use various models (tape, double line, partial tables, etc.) to build conceptual understandit
and connect ideas to ratio thinking. Students should make sense of problem contexts and the sthecture of
operations. For example, students should understand dividing by a fiaetieeen 0 and Will produce a

guotient larger than theividend; or that multiplying by a fractidmetween 0 and Will produce a product

smaller than the other factor. Makiegnse of problem structures and products and quotients with fractions will
be very helpfufor Section 3 (unit conversipnThe section wraps up with a lesson to help students understand

howd - and® - are réated conceptually and thatetyproduce the same answer.

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

1. Understand and explain the relationship between multiplication and division with fractions.

2. Solve division problems involving fractionsing a variety of strategies, including models, related
multiplication sentences, and the algorithm.

3. Create contexts for division of a fraction by a fraction.
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2.2a Class Activity: Division with Whole Numbers and Unit Fractions

In elementary schopinultiplication is modeled in several ways: arrays, skip counting, number lines, blocks,
etc. Each model emphasizes the idea that one factor tells you how many groups, the other how many items
whole group, and the product is tlegal number of items:

Onefactor tells you: The other factor tells Product describes:
GROUPS X you: —_ TOTAL ITEMS or
ITEMS per group - WHOLE SIZE

or the SIZE of the group|

For exampleg v meansthreegroupsouni ts i n each group. The (fsprod
Three representations for vandv o are:

GROUPS and ITEMS MODEL ARRAY MODEL
q D < >
q D < >
q D < >
q D
d 5 3 groups ob

5 groups of 3
Jroup 5 groups of 3

3 groups of 5

NUMBER LINE MODEL

/Wm , 5 groups of 3

0 3 6 9 12 15
:/VY\I—} 3 groups of 5
0 5 10 15

Multiplication is commutative (order of the factors does not matter) and the product is always a totalaiumber
itemsor the whole sizeln other word, for 3 x 5, we may have 3 bags (groups) with 5 candy bars (items) in eac
bag OR 3 candy bars (items) in each of 5 bags (groups) and inds&we get a total of 15 candy bars.
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Division is the inverse of mulication. We are looking for a missing factor, either tlaenber of groupsor
number ofitems per group'size of the group Sgp v 0 may mean either:

15 TOTAL ITEMS+ 3 ITEMS per GROUP = how many GROUP&xample 1)
OR

15 TOTAL ITEMS+ 3 GROUFS = howmany ITEMS per GROUP (Example 2)

Example 1:
Cora has 15 cookies, if she gives each friend 3 cookies, how many friends get cookies?

Thisispv owhere we are | ooki ng f aThustwe are countingitheenumber bf g r
groups with 3 items in each group. For the context, 5 friends (groups) get cookies. We can thinldAL5 TOT
ITEMS + 3 ITEMS per GROUP § GROUFS

Example 2:
Cora has 15 cookies to fair share among 3 friends. How makiesatan she give each friend?

A A A
0@ @

Again,wehavepuv o, but now we are |l ooking for the fAnumbc¢
groups with each group having 5 items in a whole group. So, for thextoeach friend gets 5 cookies. We can
think 15 TOTAL ITEMS + 3 GROUPS =5 ITEMS/GROUP

000
000

We can also think about the expresgion o where 15 represents a WHOLE SIZE (for example, it might
represent 15 feet). The 3 can represent either 1) the numbeupsgf 3 feet we can make OR 2) the siza of
group if 3 groups are made.
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In 5" grade we extended these ideas to divide whole number by a fraction or a fraction by a whole number bc
conceptually and as the inverse of multiplication.

Activity 1: Cristina has 12 gallons of water to take on a hil@mplete the table below to answer each

r-
. r
questlomme

Question Model Division Related
Sentence Multiplication
Sentence

If she rations 6 gallons
of water per person, hoy
many people can go
hiking?

If she rations 4 gallons
of water per person, hoy
many people can go
hiking?

If she rations 3 gallons
of water per person, hoy
many people can go
hiking?

If she rations 2 gallons
of water per person, the
how many people can g
hiking?

If sherations 1 gallon of
water per person, how
many people can go
hiking?

If she rations- a gallon

of water per person, hoy
many people can go
hiking?

If she rations- of a

gallon of water per
person, how many
people can go hiking?
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Activity 2: Cal is having a party and serving pizza. Complete the table below to determine how much pizza C
needs based on the different activities.

DRoS

Question Model Division Related
Sentence Multiplication
Sentence

Cal has 8 pizzas, it's fo
times as much as what
he needs for his party.
How many pizzas does
he need?

Cal has 8 pizzas, it's
twice as much as what
he needs for his party.
How many pizzas does
he need?

Cal has 8 pizzas, it's
exactly what he needs
for his party. How many
pizzas does he need?

Cal has 8 pizzas, itsof

what he needs for his
party. How many pizzas
does he need?
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Cal has 8 pizzas, it'sof

what he needs for his
party. How many pizzas
does he need?

Cal has 8 pizzas, itsof

what he needs for his
party. How many pizzas
does he need?
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Activity 3: Below are two contexts involving 8 ardSolve both using models and equations and explain how

theproblems are similar and how they are diffenm Q

a. Eli has 8 pints of ice cream. If a serving size @pint of ice cream, how many servings are in the 8
pints he has?

b. Eli has 8 pints of ice cream; he believes thisa$ what he needs. How much ice cream does he think he
needs?
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Activity 4: You have- a pizza left over from dinner last night. You invite two friends over, and the 3 of you
will share the leftover pizza. What portion of a whole pw#ayou each be getting? Solve using a model and

an equationm

Activity 5: You have- a cupof sugar but you need 3 cups to make a recipe. How much of the recipe can you
make?
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Directions: For each contdxa) draw a model of the contek), write a number sentence showing the answer,
andc) write your answer in a complete sentence.

1. Cora has 3 cups of sugar -ofddumofsugaopkribach. Hewhneadys ma K
batches of cookiesan Cora make with her 3 cups of sugar?

2. On average, Lucy needs a drink of water evanjle. If Lucy runs 5 miles, how often will she take a drink
of water?

3. Jose has run 3 miles, which-isf his training for the day. How fas he planning on running?
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4. Eduardo is painting a mural depicting the beauty of the four seasons in his neighborhood. He wants to
divide the spring portion-(of the mural) into 4 equal parts showing graduation activities, planting o

gardens, melting of snow, and children playing outside. What portion of the mural will depict graduation
activities?

Spiral Review

1. Simplify.
a. ¢Tm - b. - - c. - —
d ¢ p- e. ¢- — f. -

2. Owen is making ancakes. The recipe calls focups of water for each cup of pancake mix. If Owen

only has- cup of pancake mix, how much water should he use to follow the recipe?

3. Make a double number line to show the comparison between pounds and ounces.

4. Complete the table to show the relationship between days and hours.

Days Hours
1

2
3
7
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2.2a Homework: Division with Whole Numbers and Unit Fractions

Directions: Solve each problemsinga model of your choic&Check your work with the relademultiplication
sentence.

1. v - 2. 0 -

5. Write a context for either 1 or 2.

6. Write a context for either 3 or 4.
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2.2b Class Activity: Division with Rational Numbers - How Many Groups?

Activity 1: QE D

a. Will the quotientp o - be bigger or smaller than 137 Justify your answer.

b. Will the quotientp ¢ - be bigger or smaller than 13? Justify your answer.

c. Which quotient will be biggep o -orp o -? Justify your answer.

Activity 2: Eli has 8 pints of ice cream. If a serving sizea$ a pint of ice cream, how many servings does he

have?
a. Estimate first.

r
. . r
b. Draw a model of your choice to answer this quesmg
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c. Write a division number sentence to represent thblpm.

d. Check your work with the related multiplication sentence.

e. What if Eli has 9 pints of ice cream? How many servings would he have?
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Activity 3: Calvin wants to make as many batches of chocolate chipeakihe can for a fundraiser bake
sale. He has 6 cups of brown sudzach batch of cookies takesf a cup of brown sugar.

a. How many batches of cookies can he make with the 6 cups of brown sugar? Draw a model of your
choice to answer this questiorhén, write and solve a number sentence.
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b. Eli comes over to help Calvin. He brings one more cups of brown sugar. Now how many batches of
cookies can they make?

Activity 4: Mateo hasp- cups of sugar. How many batchésxookies can he make if each bateljuires-
cups of sugar?

Activity 5: For each division problem, 1) Use the model to solve the problem and 2) Write a related

multiplication sentencelhe first one has been done for ym

a.
Related Multiplication Sentence:
¢ - _$
€ - (C
Y l Y - ¢
1 1
b.
Related Multiplication Sentence:
Y
1
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Related Multiplication Sentence:

= -

= =

Related Multiplication Sentence:

Related Multiplication Sentence:
1
Related Multiplication Sentence:
1
g.
Related Multiplication Sentence:
0_ T il
Y Y
1 1
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Reldaed Multiplication Sentence:

C
| [ |
Y
1
Spiral Review
1. Simplify.
a. p- - b. - ¢- c. - -
2. Estimate whether the quotient will be bigger than, smaller than, or equal to the dividend.
a. T q b. ¢mp C. CT -
d ¢m - e. v - f. o -
g. ¢- - h. ¢ p- . 6 —
3. Simplify.
a. v 1™ b. v ™p C. ¢ ™
d o ™8 v e. pC ™ f.¢c¢c ™ p

4. Use your answers from #3 to simplify the following problems.

b. v — cC. ¢ —

e. pg — f. ¢¢ —

What is the relationshipetween the problems in #3 and #4?
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2.2bHomework: Division with Rational Numbers - How Many Groups?

Directions: Solve each problem with a model of your choice. Check your answer using multiplication.

1. w - 2. T -

3.0 - 4. p 1 p-

5. Write a context for either 1 or 2.

6. Write a context for either 3 or 4.
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2.2cClass Activity: Division with Rational Numbers - How Big is the Whole?

Activity 1. Review of 2.2a Activity 2
a. EIl i has 8 pi ntdwhathe needs Hoev mech adoes he ndaid@ a model of your
choice to answer this question. Then, wnitenber sentence to represent the problem.
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b. Whatif 9 pints of ice cream isof what Eli needsThen howmuch does he need?

Activity 2:
a. lttakes 10 gallons of gas fill Talen 6 s g adf thaway How many gallorsf gas does

car hold”Draw a model of your choice to answer this question. Then, write and solve a number
sentence.

b. Owen and Lucy also put 10 gallons of gas into their takih ten gallons of ga$) w e nahlsis-

of the way full. Ten gallons of gas fillsu ¢ y 6 s of theanmaykHow many gallon®f gas des each
of their tanls hold?
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Activity 3:
Mauricio made 6 dozencookigSor a t hinks itdéds one and a half t i m

think Mauricio should have ma@®raw a model of your choice to answer this quesfldren, writeanumber
sentence to represent the peshl

Activity 4:
Write two different contexts for ~ -: one where you are counting the numberios t her e ar e i1
otherwhere4isof a whol e and youdb6re | ooking for the who

showing how to solve the probleemdb) write a number sentence showing how the solution is related to the
context.
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Spiral Review

1. Ata school carnival, there is a dunk tank. Teachers will take turns sitting in the duértaak hour
at a time. If the carnival is 3 hours long, how many teachers will take a turn sitting in the dunk tank?

2. Write the reciprocal of each number.

a. - b. - C. -

d. - e. T f C-
3. There are 12 inches in a fobtow many inchea r e i n é

a. 3feet?

b. 4 feet?

c. o-feet?
4. Thereare 16 cupsinagallon.Howmany ps ar e i né

a. -gallon?

b. 2 gallons?
c. ¢-gallon®

d. 10 gallons?

6WBZ - 109 a2014University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commotfy, cc



2.2cHomework: Division with Rational Numbers - How Big is the Whole?

Directions: Solve each problem using a model of your choideen, write a number sentence to represent the

roblem.

1. Lucy has 9 yards of s/ 2 Dinahas15yards ofstringforhe ki t e,
only - of what she needs. How much string dog only - of what she needs. How much string dog
she need? she need?

3. Sasha has8 yards of string for her kité;t 6 s
and a half times what she needs. How much
string does she need?

4. Kira has25 yards of string for her kite; $ té&o
and a half times what she needs. How much
string does she need?

other where 6iso f a

whol e and

Write two different contexts for 6 < one where you are counting the numbettof

t her e

model showing how to solve the problesndb) write a number sentence showing how the solution is

related to the context.
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2.2d Class Activity: Mixed Division of Fractions

Activity 1. Explain you estimation for the foIIowinga
a. Will the quotient- - be bigger or smaller that? Explain.

b. Will the quotient- - be bigger or smaller that? Explain.

c. Will the quotient- - be bigger or smaller that? Exphin.

d. Which quotient will be bigger - or- -?

Activity 2:
Calvin, Eli, Lusy and Cora are making cooki&stimatethe number ofwholebatches of cookies each can
make.

a. Lucy has- of a cup of butter. She needsf a cup @& butter to make a batch of cookies. How many
batches of cookies can she make?

b. Calvin has- of a cup of sugar. He needsf a cup of sugar to make a batch of cookies. How many
batches of cookies can he make?
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c. Eli has-of a cup ésugar. He needsof a cup of sugar to make a batch of cookies. How many batches
of cookies can he make?

d. Cora hasy- cups of flour. She needwf a cup of flour to make a batch of cookies. How many batches
of cookies can she make?

Activity 3:
Bernardo has of a cup of sugar and wants to make cookies that regoira cup of sugar. How many batches
of cookies can he make?
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Activity 4. Createa model of your choice to answer this question.nT gitea number sentence to represent

the problemm

a. Eva ran- of a mile which is- of her total route. How far is her route?

b. Pennyhas-quarts of 4Hotwhatshe reedmfor hdr paétys How much ice cream stees
need?
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c. Josephine has run 7.5 miles, whichk of her training distance for the day. How far was she planning on
running today?

d. Benswam-o f a mHoltre distande deswill swim today. How faill he swim today?

Activity 5: Cora hasp- cups of pancake syrup left. She estimates eardop uses of a cup of syrup per
serving. How many serviisgf syrup does she have?
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Activity 6:
a. Lucy put- of agallonof gas in the lawn mowert 16 &ll. How much gas does the lawn mower hold?

b. Lucy doubl e checked her meas u+otagallontofsgasanthed lawne a |

mower, which still filled it to- full. How much gasloes the lawn mower hold?
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Spiral Review

1. Ben and aHkasaskedthemdo each clean their own rooms. He told them, whoever cleans their
room the fastest gets to choose the movie they get to watch that night. Aftémgléseeir rooms, they make
the following statements:

It took me only 1,080 seconds to cle
my room.

It took me only 20 minutes to clean my roo
| get to choos¢he movie because it took me
less time than Penny.

r

L) " L]
A Ry
L1t

Do you agree with Bendés claim? Justify your ans

2. There are 3 feet in 1 yard.
a. How many feet are in 100 yards?

b. How many yards are in300 feet?

3. There are 1000 meters in 1 kiletar.
a. How meters are in 5 km?

b. How many kilometers are inS0 meters?

4. One pound is equal to 16 ounces.

a. How many pounds are in 96 ounces?

b. How ounces are in 12.5 pounds?
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2.2dHomework: Mixed Division of Fractions

Directions: Createa modelof your choice to answer the questions below. Then, anitember sentence to
represent the problem.

1. How manyhalves fit into thredourths? 2. How many halves fit into twdifths?
3. How manythreefifths fit into two-thirds? 4. Six is two-thirds of a group of what?
5. Two-thirds is six of a group of what? 6. Lisa has- of a cup of sugai; t-®dfsvhat she

needs. How much sugar does she need?

7. Yolanda has of a cup of sugarti & of what she| 8. Gina has- of a cup ofsugar;it & sf what she
needs. How mch sugar does she need? needs. How muckugardoesGinaneed?
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2.2eClass Activity: Dividing by Two or Multiplying by One-Half?

Activity 1. Lucy and Cora want to sharef apizza left over from a party the night before. They have the
following conversation:

Lucysay h,ati Tne a ns twdividédlby 2eohtle Ipizzg. e
Coras a y sa i ti,W idneanthatv@eget- of - of a pizz& 0

Lucyresponds f Indfmu sceod , -1 ¢t hamdck y d+d st hArmne&kn dtt 6tshose t wo
expressions? Wonodét they give us two different an

Answer Lucyods question with a model and a mat hem
Activity 2:
CalandElihaveraisef4 50 t o put a new educational app on th

them ités 80% of what they need to buy the app f
to determine how much Cal and Eli need to raise for pip@ dustify your answer.

a. T LuT- b. TuvTm-

C. TULT- d. TuT-
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Activity 3:
For each context below 1}eé8e a number you know the answeeither greater or less than V¥rite adivision
andmultiplicationsentence to solve the fmem, and 3) 8lve the problem.

a. Talend6s paper airpl aneasf|fear l1las f@ween dwh ipclha nvea sf | e
fly?

b. Ga& al do has al r e a d-ofthe total digtanée hemedd=ts run. Holv fat iShe pignn
to run in total?

c. Mario is selling artwork at a summer fair. He needs to pay the organizers 20% of his profit. If he made
$220 at the fair, how much will he need to pay the organizers?

d. How many pieces of rope that aref a foot carbe made from a rope that is 6 feet long?
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Activity 4:
Select all the contexts that can be solved witmtimaber sentence - e If the context cannot be solved

with- - ¢ write a number sentence that would work.

a. Aaron has- of a cup of sugart| & ef what he needs. How much does he need?

b. Nina has- of a pizza; her brother eat®f it. How much of the pizza did he eat?

c. Patricio has of a cup of oil. 1 & as much as he needs. How mdcdles he need?

Activity 5:
Select all the contexts that can be solwth the number sentenee - e. If the context cannot be solved

with- - ¢ write a number sentence that would work.

a. Tasha has of a cup of sugart| & sf what he needs. How much does he need?

b. Tony has- of a cup of sugarf he spills- of it, how much sugar is left?

c. Juan has cup of sugar, but he needs one and a half times that amount. How much does he need?

Spiral Review
1. There are 100ailliliters in 1 liter.

a. How many liters are in,200 ml?

b. How many mLare in 13 liters?

2. What unit would you use to measure the length of a pencil?

3. What unit would you use to measure the length of your classroom?

4. What unit would you use to meastine amount of water a sink can hold?
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2.2eHomework: Dividing by Two or Multiplying by One -Half?

Directions: Show both a multiplication and division number statement for each problem. Then, state the
solution.

1. Julia and Mateo want to spHtof a pzza. How much of the pizza will they each get?

2. Lincoln has 12 gal | on-sofwhdtheineeds. How emwuchdods beneed? p ar

3. Cora has of a gallon of gas in her tank. She needs double that amount to get to the endadf thew
much gas does she need to get to the end of the trail?

4. Curtis hag - cups of brown sugar. He needsf a cup brown sugar to make one batch of cookies. How
many batches of cookies can he make?

5. There is- of a gallon of milk tasplit among 3 people. How much milk will each person get?

6. Write a context foo -

7. Write a context foo -

8 Write a multiplication and division statement
fair pr ofpasaomanyasaré thomg physics projects. How many students are doing physics
projects?
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9. Write a multiplication and division statement
this summer= of them wentast year. How many went lagear?

Directions: Find the quotienby multiplying by the reciprocal

10.- - 11.- - 12.- -
13.- v 14v - 15.9- -
16.- 17.¢- - 18.- -
19.0 - 20.- - 21.u- ¢
22.- - 23.- - 24¢c & pp
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2.2f SelAssessment: Section 2.2

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@epesponding 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 and
explain the
relationship betweer
multiplication and
division with
fractions.

2. Solve division
problems involving
fractions using a
variety of strategies,
including models,
related
multiplication
sentences, and the
algorithm.

3. Create contexts for
division of a fraction
by a fraction.
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Sample Problems for Section 2.2
Square brackets indicate which skill/concept the problem (or parts of the problem) align to

1. How much chocolate will each person get if 3 people shangound of chocolate equallZbmplete
the folowing to answer this questiofi]
- 0O . because . -
2. Carlos has run 10 miles. It40f the distance he is planning to run. How far is Carlos planning to run?
[1]
pmt - . because- .. p T
3. Solve each prdbm using a method of your choice. [2]
a. Peter bought - pounds of hamburger meat. He is planning to mageund hamburgers. How
many--pound hamburgers can he make?
b. Christina needgi-cups oftomats auce t o make h e rgheffisacedSheahass
U cups oftomatosauce. What portion of the tomato sauce that Christina needs does she have?
c. How many--cup servings are inof a cup of yogurt?
d. A science teacher h&scups ofsolution for an experiment. Each lab &bleeds of a cup of
solution for the experiment. How mamgups of the solution can the science teacher make?
e. Bo has raised $450 for a tablet. He realizesptisimes what he needs for the tablet. How much
is the tablet?
4. Write a stoy for the equatiom - e Then, answer the question. [3]
5. Write a story for the equatian- - e Then, answer the question. [3]
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Section 2.3:Ratio Reasoning andMleasurement Conversion

Section Overview:

Students have been converting betwemitsLof measurement throughout elementary school. The emphasis in
6" grade is to use ratio reasoning to convert between units of measurement. Studeatginiiblly be making
sense of problems and wusing numb swerbe bBigger er smalesthan n g
the number | start witand what operations can | perform to produce the desired?eStitdents will also

apply their fluency with operations with rational numbers to solve many of the problems in this section. The
sectionstarts with a lesson that helps students to reason through the size of their answers and the operations
will get them there. The lessons proceed with conversion of units in the same measurement system and then
conversion across the customary and imastystems of measureme8tudents will use a variety of models

from Chapter 1, including double number lines, tape diagrams, partial tables, equations, etc.

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

1. Reason bout the size of an answer when performing a measurement conversion.
2. Use ratio reasoning to convert units in the same measurement $ysttin to metric and customary to

customary)
3. Use ratio reasoning to convert across measurement systems (metrtotoacysand customary to

metric).
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2.3aClass Activity: Reasoning About Measurement Conversion

Activity 1: Without doing any calculationslt whether the expression will simplify to a number that is bigger

M
or smaller tharthefirst number in the expressio

a 1Ty pcg b. ¢ - C. UTITT TIP
d ™ p T e. cmmnpltnm f.pc ¢®T
gL T®O h. gm M@ vt i. opm—

Activity 2: Complete the following.

a. ¢ft ... in b. vyd . ... ft
c. vgal .. ... (o] d oT .. .. Ib
e.¢m . cm f. oL . . ... mL

Complete the following statement: When you convert frdarger unitof measureo a smaller uniof
measuré

Activity 3: Complete the following.

a oft yd a prm ... pt
b. p ymin . hr C. 0@z . .. ... b
d vmmtm . km b. vlg wir . . mi

Complete the following statement: When you convert from a smalleoumeasurd¢o a larger uniof
measuré
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Activity 4: Jenny was asked to change 42 quarts into gali@inde all theexpressions that can be used to do

this conversion‘n

a 1¢T b. t¢ M@ v

c. T¢ - d —

Activity 5: Lloyd was asked to changeminutes to hours. Circle all the expressions that can be used to do this
conversion.

a @ @m b. ¢ —

c. — d ¢ —

Activity 6: Owen was asked to change 500 meters to centimeters. Circle all the expressions that can be usec
do this conversion.

a. UTITMP T b. vmmp

C. UTITT — d.UT[T[T[an

Spiral Review

1. Create a number line to showbp vhandp ¢.v

2. Create a number line to shewp -handp& v

3. Find the area of the rectangiéth a base of 5 inches and a height of 3 inches.

4. Find the area of the rectangigth a height oft - feet and a base pf- feet.
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2.3aHomework: Reasonng About Measurement Conversion

Directions: Answer the following questions.

1. Naoliis 13 years old. She wants to figure out how old she is in days. Will her answer be bigger or
smaller than 137
2. Ittook Tomaso 14 months to train for a marathon. If hetsvBmexpress his training time in years, will
the number of years be bigger of smaller than 147
3. Arestaurant made 56 cups of salsa. If the restaurant wants to determine the number of gallons of sals
they made, will the number of gallons be bigger oaléen than 567
4. Justin swang® km. If Justin wants to express the distance he swam in meters, will the number be
bigger or smaller thag®?
5. A hockey puck weights approximately 150 grams. If Mike wants to express the weight of the hockey
puck in kilogams, will the answer be bigger or smaller than 150?
6. Use a model of your choice to convert between feet and yards.
a. yd=__ .. ft b. 24ft=____ . .. yd c. 10\Wd=__ . .. ft
d 1y=__ . ft e. 1ft=__ .. yd f. 10ft=__ . yd
g T-yd= ..., ft h. 20Mt=_..... yd Loq-yd= .. ft
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2.3bClass Activity: Converting Within the Same System of Measurement

Activity 1: Create a model of your choice to convert between the units given. Then, write a ratatenent

o r
) r
for the conersmnem

Problem Model Numeric
Statement
a. 6in. = ft
b. ¢& days= hr
Cc. 72yd= in.
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e. -C= pt

g. ¢&lI

cm
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~ .

Activity 2: Compare the two measuremeussing h i O.

a. ¢pft ... 24 1n b. -yd .. 4ft C. omo. . .. - yr
d o®c . .. o T1il. oz e. T Thr . -wk f C wolL . T L
g. X ynm .. X yeom h. ptkm . p tt T m L pTm, ... pit Tt mm

Activity 3: Find the sum or difference. Express your answer in the unit given.

1. vft ¢qin.=___ . ft 2. p-min+p wec = sec

3. ummL+plL= mL 4. okm+x v m= km

--------------

Activity 4: A manager of a football team needs one quart of water for each of her 22 players. Her large orang
cooler holds 5 gallons of water. Will it be big enough to hold all the water for her feestify your answer.

=0

Activity 5: A catering businegglans for &3-0z servingof chicken for each guesthere are 25 people attending
the party. If the catering business purchasepounds of chicken, will they have enough chickda&tify your

Y
answer. Q
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Activity 6: There are 8 ounces in 1 cup, 2 cups in a pint, and 2 pints in a quart.
a. How many cups are in 64 ounces?

b. How many ounces are in 5 quarts?

Activity 7:

Bethany and Beatrice are stacking dominos on end in rows to eventually knock @eseltonds Bethany can
stack 60 dominos and in 15 seconds Beatrice can stack 30 dominos.

Who is faster at stacking the dominos?

How many dominos can each girl stack in one minute?

How many dominos can each girl stack in one hour?
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Spiral Review

. Create a number line to shgwiv fiandy v

Create a number line to shewp -hand-.

. The area of a rectangleustsquare centimeters. If the base of the rectangle measures 10 centimeters,
what is the height of #hrectangle.

. The area of a rectangle-i®f a square meter. If the base of the rectangle measaf@esmeter, what is
the height of the rectangle?
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2.3bHomework: Converting Within the Same System of Measurement

Directions: Create a model of your choice to convert between the units given. Then, write a numeric statemel
for the conversion.

Problem Model Numeric
Statement
1. 12 oz= Ib
2. V- pt= c
3. -mi= f
4, v TT$EC = min
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5 p& mi= ft

6. v i, = L
7. p M@= kg
8 v-, = mL

Directions: Compare the two measurements usifg i O .

9. -mi plv Tt yd 10.p ugt og wal 11.p ¢ ow X® Ib
12.u-hr o G min 13.¢ T em c-m l4vm __ m@kg
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Directions: Find the sum or difference. Express your answer in the unit given.

15.1-hr + T unin= hr 16.0 TTM +pm = m

17.c-gd +p = gal 18.pkg+pg=__ @

Directions: Solve the following problems.

19. A science teacher needs 50 mL of a solution for each lab table for a lab experiment. There are 15 lab
tables in the room. The science teacher has 1 L of the solDti@s he have enough for #ie lab
tables?

20.Penny has 3 gallons of punch for a class party. She wants t@ haups of punch for each student in
her class. There are 20 students in her class. Does she have enough punch?

21.There are 7 das a week, 24 hours in a day, and 60 minutes in an hour.
a. How many minutes are in 2 weeks?

b. How many days in 4,320 minutes?

22.Calvin, Eli, Lucy and Cora are preparing hygiene kits for the Red Cross. Calvin fills 4 in 3 minutes, Eli
fills 75 per hour, itakes Lucy 20 minutes to fill 30, and Cora fills 140 every two hours. Who fills kits
the fastest?
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2.3cClass Activity: Converting Across Systems of Measurement

Activity 1: Tell which unit of measure is larger

1. Centimeters or inches

2. Miles or klometers

3. Pounds or kilograms

4. Liters or gallons

Activity 2:

u
a. A pencil is 8 inches longAbout, how long is the pencil in centimeter @
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b. If you have 2gallors of milk, what is itsapproximateneasure in liters?

c. Florads new baby has a birth weight of 8 p
about the baby and wants to know the babyéb
Activity 3: Compare the following rates to tell which is traveling faster.
a. CarA travelst mmiles per hour Car B travels 6 kilometers per hour
b. Snail A crawls 10 cm per minute Snail B crawls 4nchesper minute
c. Biker Aisriding 22 feet per second Biker B is riding travels 400 meters per minute
d. Bird A flies 4,400 &etper mirute Bird B flies 100 kilometergper hour
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Activity 4: Eli is using a cookbook to make a recipe, but he cannot find his measuring cups. He has, however

found atablespoon. Inside the back cover of the cookbook, it says that 1 cuabld€poons:This is an
lllustrative Mathematics Task

Explain how he could @sthe tablespoon to meastine following ingredients:

a. 2 cups of flour

b. -cup sunflower seeds

c. p-cup of oatmeal
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Activity 5:

Lucy and Cora areomparing the effects of a new plant food on Heirloom tomato plants. To run their
experiment, they each had a total of 10 plants; 5 received the new plant food every week, and 5 others did nc
Both groups of plants were planted in the same soil anthgaame amount of water and sunlight. At the end

of 8 weeksLucy and Cora averaged the height of the 5 plants in each of their two groups and réworded
following data:

Lucyos Dat a Corads Dat a
Tomato plants that got] Tomato plants that did] Tomato plants that got] Tomato plants that did
plant food NOT get plant food plant food NOT get plant food
Average Average Average Average
Week Height of 5 Week Height of 5 Week Height of 5 Week Height of 5
plants plants plants plants
0 5inches 0 6 inches 0 8 cm 0 7cm
8 16 inches 8 14 inches 8 45 cm 8 40cm

Lucy and Cora want to combine their data into one report, how would you advise them to put the data togeth
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. Simplify v

. Simplify o

. Simplify

. Simplify @

Spiral Review

panduv ¢ p .Compare the problems.
prand o - p nmCompare the problems.
-andy - - .Compare the problems.
mMand ¢ ¢ 1@®. Compare the problems.
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2.3cHomework: Converting Across Systems of Measurement

Directions: Answerthe following questions using any method you wish. You may need to reference a
conversion chartlustify your answex

1. How many kilometers are in 10 miles?

2. How many meters are in 100 yards?

3. How many feet are in 10 meters?

4. How many quarts are in 2 liters?

5. How many liters are in 5 quarts?

6. Which dog weighs more, a dog that weidtOkilograms or a dog that weighs péunds?

7. Whichrunningtrack islonger, a track that is 400 meters long or one thagaimile long?

8. Which containeholds more soda, a container with a capacity of 2.5 liters or a container with a capacity
of 0.75 gallons?

9. Which is heavier: 30 ounces or 1 kilogram?

10.Which hose pumps water at a faster rat@ose that pumps water at a rate of 4 gallons per minute or a
hose that pumps water at a rata®@f Uiters per second?
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2.3d Self-Assessment: Section 2.3

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

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

1. Reason about the
size of an answer
when performing a
measurement
conversion.

2. Use ratio reasoning
to convert units in
the same
measuremergystem
(metric to metric ang
customary to
customary).

3. Use ratio reasoning
to convert across
measurement
systems (metric to
customary and
customary to
metric).

Sample Problems for Section 2.3
Square brackets indicate which skill/concept tr@bfem (or parts of the problem) align.to

1. There are 3 feet in 1 yardaurence is converting 125 feet into yardg.
a. Should his answer be bigger or smaller than 1257

b. To do this conversion, Laurence éan

2. There arel00 cm in 1 meter. Stephanie mwerting 10 meters into centimetdis,.
a. Should her answer be bigger or smaller than 10?

b. To do this conversion, Stephanie éan
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3. There are approximately 0.62 miles in 1 kilometer. Peter is converting 20 miles to kilometers. [1]
a. Should his answer be biggor smaller than 207?

b. To do this conversion, Peter &n

4. Perform the following conversions. [2]

a. pdgt=___  in. b. tyd=__  ft C. oyr=_____ _mo

d ¢ec=__  qt e. 08 w= pt f. b= mg

g pmm=____ cm h. v-km=___ m . ¢®Rkg=___ ¢

5. Perform the following conversions. [3]

a. ¢mm _ in. b. p ™ ft C. @ Tmi km

d. y1b kg e.prga L f. ph Tm mi
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