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12.1 Measurement Conversions

MEASUREMENT CONVERSIONS

Goals

e Explore metric and customary units of
measure.

e Compare units of measure.
Convert measurements within and
between measurement systems.

e Use conversion rates to make
conversions.

up

e length, such as your height or the distance

2. What are some measures for capacity or volume, such as the amount of milk in a carton or
concrete in a driveway?

3. What are some measures for mass or weight, such as the weight of a package to be mailed
or an elephant?

Use abbreviations to write each of the following measures in two different ways.

4. 5 feet 6 inches 5. 6 cubic feet
(hint: use exponents for one of the ways)
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12.1 Measurement Conversions

EMENTS

hart below.

Metric Measurements

volume (capacity)

weight (mass)
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12.1 Measurement Conversions

MEASUREMENT SYSTEM

he double number line below to show the

er line above for reference.

1
ft 4. 33— ft= in
2 -
in 7. 21in= ft
21 inches.

cups in a quart. Complete the double
number lines below to show the relationships between ounces, cups, and quarts.

0
fl oz
C
0 1
C
qt
0
Convert the units below. Use your double number lines above for reference.
1
10. 16 fl oz = c 11. 24c = qt 12. §c= fl oz
13. 2floz = c 14. 6¢c = qt 15. 16floz = qt

16. Explain how you found the number of quarts in 16 fl oz.
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12.1 Measurement Conversions

MEASUREMENT SYSTEM
nued)

te numbers of ounces (0z.) and pounds (lbs).

u found each of the following.

of pounds in 80 ounces.

of ounces in % pound.

1
20. How many ounces are in s pound?

21. What fraction of a pound is an ounce?

22. Complete the table below with the appropriate numbers of milligrams, grams, and

kilograms.
mg 1 2
g 1 2 0.002
kg 1 2 0.002

23. How many grams are in 8 kilograms?

24. How many grams are in 5,000 milligrams?

25. How many milligrams are in 1.5 kilograms?

26. How many kilograms are in 15,000 grams?
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12.1 Measurement Conversions

CONVERSIONS 1

s needed to convert units.

2.  How many cups equal 10 quarts?

4. How many inches are in 4% feet?

5.  How many ounces are in 6 pounds? . 6. How many pounds are in 40 ounces?

7. How many meters are in 10 kilometers? 8. How many kilometers are in 50 meters?
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12.1 Measurement Conversions

MEASUREMENT SYSTEMS

. Complete a double number line to show the

ional reasoning to convert the units below.

cm 4. 2cm = in

in 7. 5ft = cm

f centimeters in 5 feet.

ere are abou quarts In a liter.

. omplete a double number line to show the
relationship between quarts and liters.

0

qt
L

Use your double number line above and proportional reasoning to convert the units below.

10. 3L ~ qt 1. 9L = qt 12. 53qt » L
13. 1|_ ~ qt 14. 159qt =~ L 15. 4L = c
> _

16. Explain how you found the number of cups in 4 liters.
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12.1 Measurement Conversions

MEASUREMENT SYSTEMS
nued)

te numbers of kilograms and pounds. Note
ce Guide is an approximation.

found each of the following.

of pounds in 14 kilograms.

of kilograms in 0.22 pounds.

20. About how many kilograms are in %

pound?

21. About what fraction of a kilogram is a pound?

22. Complete the table below with the appropriate numbers of meters and inches. Note that
the conversion rate given in the Resource Guide is an approximation.

m 0 1
in 117 390 13 6.5

23. About what fraction of a meter is an inch?
24. What is the approximate difference between the lengths of 1 meter and 1 yard?

25. Describe the approximate difference between distances when running a 100 meter race
versus running the length of a football field (not including end zones).

26. About how many inches are in % meter?
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12.1 Measurement Conversions

CONVERSIONS 2

s needed to convert units.

2. About how many centimeters is 10
i inches?

4. About how many liters is 26.5 quarts?

5. 220 kilograms is about how many 6. About how many kilograms is 220
pounds? ! pounds?

7. 10 kilometers is about how many miles? 8. About how many kilometers is 10 miles?
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12.1 Measurement Conversions

THE RECTANGULAR BOARD PROBLEM

Rosie and Pete find a rectangular board in the garage that is 36 inches long and 48 inches
wide. They want to find the area of the board in square inches and in square feet. Their work is
shown below.

Pete’ work:

36 x 48 = 1,728, so the board is 1,728 sq. in

1,728 + 12 = 144, so the board is 144 sq. ft

e if either of them is correct in their
hat went wrong.
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UNDERSTANDING PERCENTS OF NUMBERS

12.2 Understanding Percents of Numbers

Goals

e Convert between fraction, decimal, and
percent representations.

e Find percents of numbers using sense-
making strategies.

up

each number in its equivalent representations.

bcimal

Percent

10
d. 0.75
e. 0.03
f. 0.48

2. We can find the percent of a number. In your own words, explain what each of the following

means.

a. 100% of something

b. 50% of something

C.

0% of something

MathLinks: Grade 6 (Student Packet 12)
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12.2 Understanding Percents of Numbers

ND METERS

3. 50% ofadollaris __ cents.
5. 75% ofadollaris __ cents.
7. 10% ofadollaris __ cents.
5% ofadollaris __ cents.
11.76% of adollaris _ cents.

ck. Write some numbers on the meter stick to

represent centimeters.

Om Tm

14. Write the letter on the meter stick above that represents the percent of the way (from zero)
for each of the following:

A.  100% B. 50% C. 25%
D. 75% E. 10% F.  20%
G. 5% H.  80% l. 55%

15. How are finding cents in a dollar and finding centimeters on a meter stick related?
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lent Fractions

Words Equivalent Fractions
5. 30% of 28 is :
6. 80 _
100 28
7. 25% of 28 is :
8. 65 _
100 28
9. Explain your strategy for labeling the double number lines for

problems 5-8.

MathLinks: Grade 6 (Student Packet 12)
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0%

100%

0%

12.2 Understanding Percents of Numbers

DOUBLE NUMBER LINES

right of its corresponding chart.

80

28

12



0% 0

0%

12.2 Understanding Percents of Numbers

LE NUMBER LINES 1

write equivalent fractions to represent each

3. Whatis 25% of

. Whatis 15% of

607? 1407
25% of 60 15% of 140

is is
0% 0% 0

5. Look at the 10% tick mark for each problem above. How is 10% of a number related to the

“whole” number?

MathLinks: Grade 6 (Student Packet 12)
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0%

0%

12.2 Understanding Percents of Numbers

TICE

1

write equivalent fractions to represent each

der the diagram.

3. Whatis 75% of

4007

. What is 85% of

647

0%

0% 0

5. If you are given that 20% of 90 is 18, and 60% of 90 is 54, explain how you can use this

information to find 40% of 90.

MathLinks: Grade 6 (Student Packet 12)

14



12.2 Understanding Percents of Numbers

LORATIONS

rcents.

Container C Container D

n full, each container holds 800 ounces of
e in each container?

n. These containers actually hold 900 ounces
mate are in each container?

Fill in the blanks below with appropriate words or numbers to complete each percent

statement.

4. Finding 100% of something is the same as finding of it.
So 100% of $40 is

5. Finding 50% of something is the same as finding of it.
This is the same as multiplying by or dividing by
So 50% of $40 is

6. Finding 25% of something is the same as finding of it.
This is the same as multiplying by or dividing by
So 25% of $40 is

7. Finding 10% of something is the same as finding of it.
This is the same as multiplying by or dividing by

So 10% of $40 is
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TIONS (Continued)

12.2 Understanding Percents of Numbers

d by “chunking” them into parts.

o of $40 from problem 7 to find 20% of $40.

quid when full.

% full

% full
14. 20% full 15.  30% full
16. 5% full 17.  15% full
18. 1% full 19. 2% full
20. 0.5% full 21.  1.5% full

22. What would it mean for the container to be 150% full?

Do you think this is possible? Explain.

How much liquid would it contain if it were this full?

MathLinks: Grade 6 (Student Packet 12)
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12.2 Understanding Percents of Numbers

FIND PERCENTS

unking to compute.

Find 5% Find 15% Find 20%
Find 5% Find 50% Find 25%
8. 120 students
9. 12 cars
More Gm“"ts °f | Find 1% Find 0.5% Find1.5% | Find 150%
oney
10. $1.000
1. $150
12. $7.500

13. Describe a situation for which finding a percent greater than 100% makes sense.

MathLinks: Grade 6 (Student Packet 12)
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12.2 Understanding Percents of Numbers

TICE 2

m. The time display began at 60 minutes, and
lay flashed “20% done,” how much time was

les. Kaelen has % of the apples.
st.

3. What percent of the apples does Steve
have?

5. What percent of a cup is a pint?

Find the percent of each amount using double number lines or chunking. Show your work
clearly, and explain with words to clarify if necessary.

6. 13% of $60 7. 28% of $60

8. 17% of $110 9. 72% of $110

10. In sports there is a saying that refers to “giving 110%.”

a. Explain what you think this means. b. Explain why this is really not possible
in this context.

MathLinks: Grade 6 (Student Packet 12) 18



12.3 Percent Problems

PERCENT PROBLEMS

Goals

e Use double number line diagrams,
chunking, multiplication, division, and
equations to solve percent problems.

up

ppared to share your strategies. Remember to

2. What is 30% of 50 cm?

3. Whatis 30% of 20 cm?

4. What is 30% of 10 cm?

MathLinks: Grade 6 (Student Packet 12)
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12.3 Percent Problems

LE NUMBER LINES 2

write equivalent fractions to represent each of the
uestion.

3. What percentof | 4. 60% of 180 is
220is 117 what amount?
% of % of
is is
0% 0 0% 0 0% 0 0% 0
5. Becca says that 30% of 50 is the same as 50% of 30. Is she correct? Explain.

MathLinks: Grade 6 (Student Packet 12) 20



0% 0 0%

12.3 Percent Problems

MBER LINES 2 (Continued)

write equivalent fractions to represent each of the

uestion.

8. Whatis 15% of
4007

0% 0

10. If 5% of a number is 40, what is 18% of the number?

MathLinks: Grade 6 (Student Packet 12)

9. 100 is 20% of
what number?

0% 0
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12.3 Percent Problems

)N TO FIND PERCENTS

ight to find 40% of $60.

4. Multiply 60 by 0.40.

lems 1-47

ethod above do you prefer?

ight to find 17% of $60.

10.Multiply 60 by 0.17.

11. What do you notice about the results of problems 7-107?

12. Which procedure, strategy, or calculation method above do you prefer?

13. Find 36% of 600 using multiplication.

a. fractions: b. decimals:

MathLinks: Grade 6 (Student Packet 12) 22



12.3 Percent Problems

VE PERCENT PROBLEMS

erical equation.

2. 15% of 24 is equal to 3.6.
Change the percent to a decimal.

ebraic equation.

4. 15% of a numbery is equal to 9.3.
Change the percent to a decimal.
Then solve for vy.

ebraic equation. Change the percent to a
fraction or a decimal, choose a variable, and solve for the unknown.

5. 5% of a number is equal to 40. 6. 18% of a number is equal to 144.

7. 120% of a number is equal to 43.2. 8. 0.5% of a number is equal to 0.3

MathLinks: Grade 6 (Student Packet 12) 23



12.3 Percent Problems

TICE

mental math, write MM. Otherwise show all

is what 3.  11% of what number is
447

is what 6. 60% of what number is
607?

is what 9. 150% of what number is
1207

10. You are told that the classroom next to yours has 36 students in it, and boys make up
about 40% of the class. How many boys and how many girls do you think are in the
class? Show your work and explain your reasoning.

Solve.

11.What percent of a gallon is a quart? 12.What percent of a quart is a gallon?

MathLinks: Grade 6 (Student Packet 12) 24



PLES

les for a party. You see ads at five different
r work and explain your answer in words.

tore B: pineapples come in a 10 Ib crate
for $20

tore D: pineapples cost $2.75 per pound;
you can use a coupon to take off
$0.12 per half-pound.

Store E: pineapples cost $3.00 per pound; | Best buy choice and explanation:
you can use a coupon to take off
$0.08 per quarter-pound

2. Decorations for the party cost $40, but the cashier asks for $43.20. What is the sales tax
rate?

MathLinks: Grade 6 (Student Packet 12)
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12.4 Skill Builders, Vocabulary, and Review

SKILL BUILDERS, VOCABULARY, AND REVIEW

ILDER 1

that rate, how many books can she read in 42
agram below and use the results to answer the

24 1 2
10 1
a. Sean’s rate of jogging is yards for one second.
b. Sean’s unit rate in yards per second is
c. At this rate, Sean will jog in one minute.

4. Make a double number line diagram below to represent this relationship. You do not need
to put every value in the table on the lines.

0 6
yards >

seconds >

5. Which is a better buy, a 3-pack of socks for $3.75, or a 5-pack of the same socks for
$6.20? Explain.
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12.4 Skill Builders, Vocabulary, and Review

ILDER 2

give an example of a rate that relates to your

ite paint to 2 cups of red paint.

3. At that rate how many cups of white paint
are needed for 10 cups of red paint?

Write TWO different ratios representing cups
could use.

5. Measure the line segment below to the nearest tenth of a centimeter AND the nearest
one-fourth inch.

cm:
in:
Find the perimeter (P) and the area (A) of each figure below.
6. 7.
2— ft
8
1 0.34 m
8— ft
4
P = A= P= A=
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12.4 Skill Builders, Vocabulary, and Review

ILDER 3

ations in the chart below.

cimal Percent

0.9%

235

out of 24. Write the percent he got correct

6. 312+24 . 602+ 6.3 8.  1.9626 +0.003
1)( (5 3 .1 4 .9
— 1= 10. 5= +1— M. 2= +6-—
e : ;o

12. Circle all of the following that are equal to 2*.

16 44 (2)(2)(2)(2) 8 42
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ILDER 4

le:

12.4 Skill Builders, Vocabulary, and Review

t if possible. For problem 2, apply the

nstant Terms with
rm(s) Variables

Coefficient(s) of
the variable(s)

an a “major” earthquake, and a major
" earthquake, how many times stronger is a

¢ Expression Evaluate for m = 32.6

5. 24 less than a numberm

6. the quotient of m and 2

7. A class of students was given the equation 4.3y = 21.5. One student, Quinn, said he
could “get y by itself’ by subtracting 4.3 from both sides. Is Quinn correct? Explain.

8. On a math test, Kendra missed 4 questions. [f there were a total of 20 questions, what

percent correct did she get?

Solve.

5.2

9. 126+f=19 10. Y =3 1. w-23.8=4.87

MathLinks: Grade 6 (Student Packet 12)
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12.4 Skill Builders, Vocabulary, and Review

ILDER 5

ts used to measure each item. Use

ustomary units Metric units

needed to convert units.

7. How many gallons equal 12 quarts?

8. How many feet are in 18 inches? 9. How many inches are in 2% feet?

10. Christian wants to fill a 6 gallon bucket using a one quart plastic scoop. How many pours
from the one quart scoop will Christian need to fill the bucket?

11. Athena wants to draw a line that is 3.5 yards long. She only has one ruler (1 foot long) to
draw the line. How many times would she trace the ruler in order to get to 3.5 yards?
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12.4 Skill Builders, Vocabulary, and Review

ILDER 6

ues of the following quantities. Use a

2. 2miles 10,300 feet
1
4. 250 yards 1 mile

6. 9gallons 45 qarts

8. 12 inches is equal to how many
centimeters?

9. A popular long distance race is the 5K 10. A popular short distance race is the 100
(or 5 kilometers). How long is this in meter dash. How long is this in feet?
miles? (Hint: First change meters to inches.

Then change inches to feet.)

Is this longer or shorter than the distance Is this longer or shorter than the distance
you travel to get to school? you travel to get to school?
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12.4 Skill Builders, Vocabulary, and Review

ILDER 7

right.

Equivalent fractions

75 _
100 60
15 _
100 60
Find 5% Find 15% Find 20%
5. $45
6. $325

7. Maria, Juan, and Steve must paint a room. They each start with a gallon of paint. After
painting for 3 hours, they tell each other how much paint they have left.

Maria says “I have about 60% of my paint left.”
Juan says “I have about % of my paint left.”

Steve says “I have about two-thirds of my paint left.”

If each paint can below represents one gallon, shade each picture to show how much paint
is left in each can.

Maria Juan Steve
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12.4 Skill Builders, Vocabulary, and Review

ILDER 8

right to find 30% of $95.

4. Multiply 95 by 0.30.

80% of 27

udents in it, and girls make up about 60% of

s OOl. M any girls do you think are in the school? Show your
work clearly.
Solve.
8. What percent of a quart is a cup? 9. What percent of a cup is a quart?

Solve using an equation.
10. 40% of what number is 287 11. 14% of what number is 7.7?

12. If 15% of a number is 60, what is 27% if the number?
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12.4 Skill Builders, Vocabulary, and Review

CABULARY
Down
1 unit ____ is the cost for one

unit of measure

4 fractions that represent the same pointon 2 ratio with units attached
the number line

6 units such as liters and kilometers 3 an amount per hundred
8 measurements such as feet and ounces 5 rate is a rate for one unit
of measure
9 money paid to the government 7  comparison of two numbers
10 a rate is used to convert miles to
kilometers

(For word hints, see the word bank and other vocabulary used in this packet.)
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12.4 Skill Builders, Vocabulary, and Review

RESPONSE

nd select the best answer(s).

any tablespoons are there in 4 cups?

B. 32 tablespoons

D. None of these

About how many km are there in 2.5 miles?

C. 15.5km D. 24.8km

more than 75% of $200.

C. $175 D. $200

ours to complete a project. She’s spent 20
ercentage that best represents the amount of

the project she has completed.

A 20% B. 60% C. 66% D. 150%

5. Whatis 30% of 5007

A. 30 B. 50 C. 150 D. 1,500

6. Oliver calculates that 15% of his bill would be $60. What would 45% of his bill be?

A. $180 B. $9 C. $45 D. $400

7. There are three feet in one yard. Which calculations could be used to determine the
number of square feet in a rug that is 2 yards by 4 yards?

A. 32 e2e4 B. 2e4 C. 243 D. (2 « 3)4 o 3)
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12.4 Skill Builders, Vocabulary, and Review

E CHECK

nd write your answers on this page.

needed to convert units.

s 135 pounds. What is his weight in

ble number line show that Juan is correct.

5. Find 20% of $90. Explain your strategy.

6. Wayne has a tank on his farm that holds 1200 gallons of fuel. How much fuel does he
have in his tank when it is 40% full?

7. Use your answer in to problem 6 to calculate how many gallons are in the tank if it is

80% full 60% full

12.3 Percent Problems

8. Herman correctly answered 30 out of 40 questions on a math test. What percentage of
questions did Herman get correct?

9. William and Marie want to leave an 18% tip on their $48 meal. How much money should
they leave for a tip?

MathLinks: Grade 6 (Student Packet 12) 36



12.4 Skill Builders, Vocabulary, and Review

CONNECTION

ng mathematician.

re about 1.6 kilometers in 1 mile. Use this

how many kilometers are in a marathon?

s 5 kilometers (called a “5K”). About how

3. Suppose your family went out to dinner for a special occasion. The bill for food and drinks
was $67.43. About how much money should you leave for a 15% tip? An 18% tip?

Parent (or Guardian) Signature
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COMMON CORE STATE STANDARDS - MATHEMATICS

STANDARDS FOR MATHEMATICAL CONTENT

reasoning to solve problems.

orld and mathematical problems, e.g., by reasoning
ams, double number line diagrams, or equations: Find
given a part and the percent.

orld and mathematical problems, e.g., by reasoning
ams, double number line diagrams, or equations: Use
ts; manipulate and transform units appropriately when

g., 30% of a quantity means 30/100 times the quantity);

STANDARDS FOR MATHEMATICAL PRACTICE

olving them.

reasoning of others.
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