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11.1 Ratios

RATIOS

Goals

Define ratio terminology.

Explore equivalent ratios.

Represent ratios using symbols, words,
tables, and tape diagrams.

Solve problems using tables and tape
diagrams.

up

that are equivalent to % Her work is shown

Explain Gretchen’s mistaken thought process.

2. An old television commercial stated that 4 out of 5 dentists surveyed recommended
sugarless gum for their patients who chew gum.

Explain, in your own words, what you think this statement means.

MathLinks: Grade 6 (Student Packet 11) 1



11.1 Ratios

N TO RATIOS

specific order.

(read “a to b,” or “a for every b”).
s in your pocket, then the ratio of the number

erclipsis 3to 2 or 3: 2. We may also refer to
to paperclips.”

= =3
and arrows. OOO —

3to_ or 3:

S 3to_ or o

__to_ or o

S o or o

S __to__ or o

6. | Number of circles to number of circles _ to__ or o

7. The original picture is repeated twice here. There are —_
still 3 circles for every 5 arrows. 00O —_ —>

—> —>
a. The new circle to arrow ratiois6: ____ 00O S 5

b. Each number in the ratio 3 : 5 can be multiplied by what number to obtain this new
ratio?

Two ratios are equivalent if each number in one ratio is a multiple of the corresponding
number in the other ratio by the same positive number.

In each arrow diagram below, write the multiplier that can be used to justify that the ratios are

equivalent.
: 2105 9. 7:3 10. 24 : 16
—C J— ()= ()
6 to 15 49 : 21 3: 2
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11.1 Ratios

TIOS IN TABLES

in tables, pairs of table entries form

of fish to the number of frogs in the science

ssible numbers of animals that could be in the

30

20

600

c. Using columns in the table above, write
two ratios that represent the ratio of the
number of fish to the total number of
animals. Show the multiplier with an
arrow diagram.

to
x 2 ( ) x 2 X ( > X to
10 : 2 .
2. The ratio of the number of 12-year-olds to the number of # of # of
11-year-olds in the soccer tournament is 1 to 2. 11-year | 12-year | Total
olds olds

a. Create a vertical table to the right for this situation.

b. Using rows in the table, write two different ratios that
are equivalent to 1 : 2. Show they are equivalent with

arrow diagrams.

c. The ratio of the number of 11-year olds to the total number of tournament players is
to . Choose two ratios for this situation from your table and explain with
diagrams and words why they are equivalent.

MathLinks: Grade 6 (Student Packet 11) 3



11.1 Ratios

G RATIOS

her wants each group to have 4 rulers and 3
sticks needed for this project?

gives 4 rulers and 3 glue sticks to the first
roup, and continues until he has distributed 24

in Period 2. She says, “I will quickly calculate
ted to all the groups first, and then pass them
ined the number of rulers and glue sticks

4. Examine the rows in the table to the right. # of # of
Are the ratios of feet to eyes equivalent for feet eyes
fish, cows and chicks? Explain. fish 0 2

cows 20 10
chicks 48 48

5. Examine the rows in the table to the right. # of # of
Are the ratios of fingers to ears equivalent fingers ears
in each period? Explain. period 1 50 10

period 2 170 34
period 3 250 50
period 4 150 30

MathLinks: Grade 6 (Student Packet 11) 4



11.1 Ratios

ngles. U A A
and L U A A

aid, “I've shown a ratio of 1 trapezoid for every
confirm that Hany is correct.

triangles to the original collection from above.
lection stays the same.

the right.

es for Carter’s collection.
s a multiplier?

s collection and the original ratio are

4. Complete the table below comparing the numbers of trapezoids and triangles in the ratio
pictured above. Be sure to include the variables (words) in the left column.

2 200 5
4 12
Total 60

5. Itzak continued Hany’s work from above and said, “I've shown a ratio of % trapezoid for
each triangle.”

a. Write an explanation or make a drawing to confirm that Itzak is correct.

b. What is the multiplier used to confirm that the original ratio of 2 trapezoids to 4 triangles
is equivalent to % trapezoid to 1 triangle?

MathLinks: Grade 6 (Student Packet 11) 5



11.1 Ratios

E MIXTURES

ys to combine cups of grape concentrate and
uss the questions below with your partners

t “grapey” and record the letters on the cards
“‘equally grapey,” or equivalent.

most

know which is more grapey.

the same because they both have the same

he same because mixture E has one more cup
of water than grape, and mixture C has one more cup of water than grape.”

5. Cary said, “Mixture C is more grapey than mixture J because it has more cups of grape.”

6. Jon said, “For any mixture, if | double the number of cups of grape and double the number
of cups of water, the taste will be the same.”

Determine which the following are more, less, or equally grapey when compared to mixture J
(2 cups grape : 1 cup water). Explain your answers.

7. The mixture is changed to 2 ounces grape : 1 ounce water.

8. The mixture is changed to 2 gallons grape : 1 gallon water.

9. The mixture is changed to 2 ounces grape : 1 gallon water.

MathLinks: Grade 6 (Student Packet 11) 6



11.1 Ratios

AGRAMS

two variables in which rectangles of equal
s are typically used when the quantities have

agrams to represent Card A.

[wiwjw]

i juice mixture.
2. CardB

4. CardH

Alex and Andrea were asked how many gallons of grape concentrate and water were needed
to make 12 gallons of juice that tastes like mixture A. Their diagrams are below.

5. Explain Alex’s method: 6. Use Alex’s method to find the amount of
STeTwiwiwiw g?ﬁ:};?ﬁfjlem needed to make 9 quarts
clegiwlw]lwlw '

H_J — —~ _/
4 8
7. Explain Andrea’s method: 8. Use Andrea’s method to find the amount

of each ingredient needed to make 72

W wlw :
lelelwlwlw]w] ounces of mixture B.

2 2 2 2 2 2
4 8
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11.1 Ratios

ICE 2

ople over to his house. He has determined that
: 3. He estimates that he will want 70 cups in
water will he need for the 70 cups?

uently used colors are orange and green.

llow in a ratio of 3 : 2. How many quarts of red
to make 80 quarts of orange dye?

b. For the green dye, she uses blue and yellow in a ratio of 5 : 2. How many quarts of blue
and yellow dye will she need if she wants to make 56 quarts of green dye?

MathLinks: Grade 6 (Student Packet 11) 8



11.2 Unit Rates

Goals

e Relate unit rate to ratio.

e Represent rates using symbols, words,
tables, and double number line
diagrams.

e Solve problems using rates, tables and
double number line diagrams.

up

t A A A
are true. DDDD DD

2. There is 1 triangle for every 2 squares.

3. There is 1 square for every% triangle. 4. If | double the number of triangles, | would
also have to double the number of
squares to keep the triangle to square
ratio the same.

5. If I add 3 more triangles, | also have to 6. The ratio of squares to total number of
add 3 more squares to keep the triangle shapes is 6 : 3.
to square ratio the same.

7. Triangles represent % of the shapes. 8. Triangles represent % of the shapes.

MathLinks: Grade 6 (Student Packet 11) 9



11.2 Unit Rates

IATED WITH RATIOS

# 0, is the number % , generally with units of

tient % is also referred to as the value of a

n your unit rate is %0 = 20 miles per hour.

to the right is 3 : 2. O O O
perclip.

— (>

ritten |——| to 1.

d as a decimal.

c. Avisays, “There is no such thing as 1.5 coins.” Explain to Avi what this unit rate means
using words and pictures.

2. Elyse added one more coin and one more paperclip so
that the ratio of coins to paperclips changed. Write the

new unit rate of coins per paperclip to prove Elyse’s

addition changed the initial ratio. e G S—

MathLinks: Grade 6 (Student Packet 11) 10



11.2 Unit Rates

D TABLES
t vehicles. Use Table I below to complete
Bus Train
280 310
7 5

Unit Rate (in miles per hour)

he three vehicles are not equivalent.

3. The Bead Store sells beads in bags. Use Table III below to complete Table IV below.

TABLE 111 Bag A Bag B Bag C Bag D Bag E
Price of bag $5.00 $2.50 $10.00 $7.50 $12.50
# of beads 50 25 100 75 125

in the bag
TABLE IV Bag A Bag B Bag C Bag D Bag E
Price
per bead $0.10

4. Explain how you know that the ratio of the price per bag to the number of beads in a bag is
equivalent for all the bags.

A unit price is a price for one unit of measure.

Example: In problem 3 above, the unit price for beads in each of the bags is $0.10
per bead.

MathLinks: Grade 6 (Student Packet 11) 11



11.2 Unit Rates

LE NUMBER LINES

presentation of two variables in which the
| number lines for easy comparison. Double
ntities have different units.

ble number line diagram.

7.50

v V

r line above organized differently from those in

100 1 2

# of
seconds

b. Complete each sentence.
Alberto’s jogging rate is yards for one second.
Alberto’s unit rate in yards per second is

At this rate, Alberto will jog in one minute.

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

0 5

# of yards

v V

# of seconds

MathLinks: Grade 6 (Student Packet 11) 12



MBER LINES (Continued)

11.2 Unit Rates

55 90 1 2

for one hour.

in 10 hours.

present this relationship. You do not need to

v V

5. Now look at Table I on page 11. Castro says that the collection of traveling rates for the
vehicles listed in the table are not equivalent. Therefore, Castro concludes that he cannot
record this data on a double number line diagram. Use numbers and words to defend
Castro’s conclusion.

MathLinks: Grade 6 (Student Packet 11)
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11.2 Unit Rates

ROBLEMS

or D. |am group member
Our group start poster is
r. Our group marker is

following your teacher’s directions.

er each question below.

many markers can she buy for $1.00?

2. A baseball team plays 8 games in 3 weeks. Devon says, “The games per week unit rate
does not make sense.” Explain what you think Devon means.

3. Arecipe has a ratio of 3 cups of milk to 4 cups of flour. Elisa says combining 3 cups of milk
and 4 cups of flour makes a 7 cup mixture. Margit disagrees. Who do you think is correct?
Explain.

4. Danisha grew 2 inches in 40 weeks. Explain why this situation could make sense for
Danisha, but not for other people.

MathLinks: Grade 6 (Student Packet 11) 14



11.2 Unit Rates

TICE

me. Use the concept of unit rates to explain

w and use the results to answer each question

t rate, how many books can he read in 25

v Vv

3. Tommy can buy 2 pounds of bananas for $0.80. At that rate, how much would it cost him to
buy 16 pounds (Ibs) of bananas?

0
Ibs of bananas

v V

cost in dollars

4. Zippy can run 2 miles in 16 minutes. At that rate, how fast can he run 13 miles?

v V

MathLinks: Grade 6 (Student Packet 11) 15



11.2 Unit Rates

Continued)

at rate?

ead in 8 weeks?

work day.

b. At that rate how much would you earn in 5 hours?

8. A small fruit basket contains 5 apples, 3 bananas, and 4 oranges.
a. What is the ratio of bananas to fruit in the basket?

b. A larger basket that maintains this ratio of bananas to fruit contains 48 pieces of fruit.
How many bananas are in the basket?

9. You eat 2 pounds of potatoes every 8 weeks.

a. How many pounds of potatoes do you eat per week?

b. At that rate how many pounds of potatoes would you eat in 6 weeks?

MathLinks: Grade 6 (Student Packet 11) 16



11.3 Ratio and Unit Rate Problems

RATIO AND UNIT RATE PROBLEMS

Goals

e Solve ratio and rate problems using a
variety of strategies.

up

ate, to solve these problems.

or 8 hours of work?

2. At this rate, how long does Graham have to work to make $63?

3. Graham makes lemonade at work by mixing 3 parts water and 2 parts lemon juice. How
much water and lemon juice does he need to make 85 cups of lemonade?

MathLinks: Grade 6 (Student Packet 11) 17



11.3 Ratio and Unit Rate Problems

GROCER

rocer
| of the Day

for $3.50

rs of different numbers of melons.
7.00 175.00

the cost in dollars of different numbers of

4. Write an equation to compute the cost in dollars (D) of any number of melons (M).

D=

5. Circle numbers that represent the unit rate in problems 1, 2, 3, and 4 above.

6. How much will 42 melons cost? Explain.

7. How many melons can be purchased for $84? Explain.

MathLinks: Grade 6 (Student Packet 11) 18



11.3 Ratio and Unit Rate Problems

STE PROBLEM

ste in 5 months. At that rate, she wondered
iends were curious about this too, and they
started below.

ing information and explain her reasoning for

too much

x

9

15 1 2 12

e missing information and explain her

x 6
oothpaste
# of months 5 1 2 12
+ x 2 X

3. Zippy likes to do things quickly. Fill in the missing information in the table below and explain
his reasoning.

X E
5
/\
# of tubes of 3
toothpaste
# of months 5 12
\/
2
5

4. How much toothpaste will Tippy use in a year?

MathLinks: Grade 6 (Student Packet 11) 19



11.3 Ratio and Unit Rate Problems

LES, APPLES

. Determine the best buy(s). Show all your

Store B: Apples come in a 5 Ib bag for
$10.50.

Store D: Apples come in a 7.5 Ib bag for
$14.25.

Store F:  Apples cost $2.25 per pound with
a coupon for $0.07 off per quarter-
pound. pound.

2. You want to buy 5 pounds of apples. Explain which store you would choose.

3. Use your understanding of the concept of unit price to interpret each situation.
Store G: $0.00 for 3 apples Store H: $3 for 0 apples

MathLinks: Grade 6 (Student Packet 11) 20



11.3 Ratio and Unit Rate Problems

A DECK

feet of lumber. He called several lumber
information below.

Store B: Eight feet of lumber costs $18.

Store D: The total for the first 200 feet is
$500. After that, the cost is
$1.90/1t.

that, the rate is $0.75/ft.

Show your work above and explain your reasoning below.
1. Which store provides Ben with the best buy to purchase 400 feet of lumber?

How much will this cost Ben?

2. If you worked at a store and wanted to make Ben a better deal, what unit price (per foot)
could you offer him for your lumber?

MathLinks: Grade 6 (Student Packet 11) 21



11.3 Ratio and Unit Rate Problems

GROCER

Grain Grocer

Special of the Day
s to

he number of pounds to the number of dollars

asserole. Explain to Carlos how much money

3. Dora has $10 and wants to stock up on rice. Explain to Dora how many pounds of rice she
can buy.

4. Do you prefer to answer problems 2 and 3 using Antonio's rate of $0.80 per pound, using
Bianca's rate of 1.25 pounds per dollar, or using another strategy? Explain.

MathLinks: Grade 6 (Student Packet 11) 22



11.3 Ratio and Unit Rate Problems

SSEMBLY

6'" grade students went to assembly period 1,
ccupied. When the 7" grade students went to
5 occupied to 1 unoccupied.

sembly?

sembly?

3. If 300 8™ grade students went to assembly period 3, what was the ratio of occupied to
unoccupied seats?

MathLinks: Grade 6 (Student Packet 11) 23
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11.3 Ratio and Unit Rate Problems

T MISTAKE

om pink. He thinks the color can be made by
of red paint. When Jimbo makes a sample
you were supposed to use 3 scoops of white

t throwing out the 5 scoop mixture he already
ke when making a larger batch of paint the

24



11.4 Skill Builders, Vocabulary, and Review

SKILL BUILDERS, VOCABULARY, AND REVIEW

ILDER 1
3 E + E 4 4§ — 1
4 6 4
number line below.
4 1 2 1
; 3 5 3 12

6. Which of the numbers from problem 5 above are equal?

7. Javier incorrectly thinks that 0.3 and % are equal. Explain to Javier why they are not.

Rewrite each number below in its equivalent representations.

Fraction or mixed number Decimal Percent
1
8. 3
9. 0.02
10. 18.9%
11. 1.06

MathLinks: Grade 6 (Student Packet 11) 25



11.4 Skill Builders, Vocabulary, and Review

ILDER 2

er of division problems individual students

39 74 36 46 35 40
46 73 52 50 42 45

rder in the table below.

r line below.
L1 | | I A | Lt r 111 |1 N
T L D O T I A 2
5 60 65 70
) ) ) ’ )
Min Q1 med (Q2) Qs Max
4. Construct a box plot below for this data.
1 1 1 I S N N (N (N S (N [ O (A O N AN
N L L L e L T L e D 2
40 45 50 55 60 65 70

5. Construct a histogram below for this data.

>
(6]
[
()
>
o
3]
L
35-39 | 40-44 | 4549 | 50-54 | 55-59 | 60-64 | 6569 | 70-74 |
6. Does the data skew left or right? . What does this say about the number of

division problems the class can do in 2 minutes?
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11.4 Skill Builders, Vocabulary, and Review

ILDER 3

omplete the table below based on the

Constant | Term(s) with | Coefficient of
term(s) Variables | the variable(s)
y =3.
4 (xy —w)’

any mathematical operations and symbols, to
itions.

number is 7. The target number is a
reater than prime number.

Solve using any strategy. Write MM if mental math is used. Otherwise show your work.

8. x—35 = 7.05 9. y+17 = 2.1 10. 0.9y = 9.9
Compute.
11. 1092 +12 12. 5238 + 54
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11.4 Skill Builders, Vocabulary, and Review

ILDER 4

nt means: the ratio of the number of blue
gis2to 3.

e I Ak ke

S to

S to

to

to

. of shapes above. How may arrows would he
need to add to keep the ratio of arrows to stars the same? Explain.

7. The ratio of women to men in a coed volleyball tournament is 2 to 3.

a. Create a table below for this situation.

Total

b. Using the columns in the table above, write two different ratios and explain how you
know these ratios involving numbers of people in the tournament are equivalent. Use an
arrow diagram if desired.
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11.4 Skill Builders, Vocabulary, and Review

ILDER 5

io of 4 cups of lemonade to 5 cups of iced tea.
s that each person will drink 3 cups of lemon

ry guest has 3 cups?

any cups of lemonade and iced tea Franco

put in the lemon tea?

ut in the lemon tea?

a, Franco started the table below.

5. Complete the table.

lemonade
(# of cups) 4 16
iced tea
(# of cups) ¥ 15
Total (# of cups) 18 144
6. Which of the recipes below could be used to make Franco’s lemon tea?
a. 2 cups of lemonade b. 5 cups of lemonade
2.5 cups of iced tea 4 cups of iced tea
c. 20 cups of lemonade d. 1lcups of iced tea
25 cups of iced tea 4
1 cup of lemonade

MathLinks: Grade 6 (Student Packet 11) 29



11.4 Skill Builders, Vocabulary, and Review

ILDER 6

te the table below. Then circle the column in
r hourly pay rate (unit rate).

1180

100 1 5 25

cups of kibble. Barry’s dog Cocoa eats
to complete problems 3-6.

t these ratios.

cups of kibble >
# of days >
0

4. How many cups of kibble does Cocoa eat in two weeks?

5. The table to the right shows the cost of kibble in various-size bags. Bag size Cost
Do the costs per pound for the bags represent equivalent (in p%unds) $)
ratios? Explain.

4 6.00
8 10.00
6. If Barry wants to buy Kibble for Cocoa that will last for two weeks, 20 20.00

what should he purchase?

MathLinks: Grade 6 (Student Packet 11)
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11.4 Skill Builders, Vocabulary, and Review

ILDER 7

paint and 2 parts of white paint. Use a table or

u have 1 gallon of white paint?

ou have 25 gallons of red paint?

aint. Write two ratios (red paint to white paint)
pared to the mixture in problem 1.

ade of pink paint. Write two ratios (red paint to
r) shade of pink compared to the mixture in

problem 1.

Explain your reasoning.

DeSean and Danny both wash cars on weekends to earn extra money. DeSean washes at a
rate of 5 cars per every 2 hours. Danny washes 7 cars per every 3 hours.

4. Who washes cars at a faster rate?

5. DeSean hurts his arm, so for the next several weekends he is washing 5 cars per every 2.5

hours. Use a table or diagram and explain how his injury changes the answer above.

MathLinks: Grade 6 (Student Packet 11)
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11.4 Skill Builders, Vocabulary, and Review

ILDER 8

. At Cupcake Land, he can buy 6 cupcakes for
upcakes for $8. Which store offers Hugo a

2 cupcakes for $10, is a better deal than the
most cupcakes. Critique Harvey’s reasoning.

ks. She is saving all of her allowance to buy a
ks will it take her to save up enough money for
uble number line to show your reasoning.

4. Lexie is making an orange punch drink for a party. She puts 4 pints of orange drink and 2
pints of water into a punch bowl. Her friend Olivia says, “Oh no, you were supposed to
make a mixture that is 3 parts orange drink and 4 parts water.” How can Lexie add to the
current punch bowl mixture and correct the mistake so that the orange drink mixture is
done the way Olivia suggests.
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CABULARY
7
1 b5Sisa___ usedto show that 2:3 2  the value of a ratio: rate
and 15:15 are equivalent.
6 a pair of numbers in a specificorder 3 A(n) diagram shows equivalent

ratios when units are the same.

8 Equivalent ratios are examples of 4  $3 per 1 melon is an example of a unit
this kind of relationship

5 D=1.75M and 3x + 6 = 9 are examples

of

7 A(n) number line shows
equivalent ratios when units are
different.

(For word hints, see the word bank and other vocabulary used in this packet.)
MathLinks: Grade 6 (Student Packet 11)

11.4 Skill Builders, Vocabulary, and Review
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11.4 Skill Builders, Vocabulary, and Review

RESPONSE

nd select the best answer(s).

1 girls. Which of the following shows the
| number of students in the class? Choose

C. 11:24 D. 24:13

pes to the right: O A A O A

triangles to circles? Choose ALL that apply.

C. 3to5 D. 15to1

gles to the collection of shapes above. The
How many triangles did Carlos draw?

C. 5 D. 6

and made $480.

oose ALL that apply.
A. 480 dollars per hr B. $@ per hr
40 40
C. $12perhr

1
D. — per hr
$12 p

5. At the rate stated in problem 4, how much would Jacqueline expect to make in 160
hours?

A, $120 B. $192 C. $960 D. $1,920

6. At the rate stated in problem 4, how many hours would Jacqueline work to make $2887?

A 12 B. 20 C. 24 D. 240

7. Jonette knows that the ratio of blue marbles to red marbles in a bag is 3 : 4. How many
blue and red marbles could be in the bag? Choose all that apply.

A. 5 blue, 6 red B. 6 blue, 8 red

C. 27 red, 36 blue D. 27 blue, 36 red
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11.4 Skill Builders, Vocabulary, and Review

E CHECK

nd write your answers on this page.

VAV D DD OO

e total number of shapes?
eans in this context.

but the ratio of stars to arrows remains the

swer the following questions. Use a table or

per month?
e horse eat in 8 months?
6. How much hay would 3 horses eat in 12 months?

7. How long would 198 bales last if it were used to feed one horse?

11.3 Ratio and Unit Rate Problems

Maria earns the same amount each day for her part time job. After working 8 days she made
$1,200.

8. Use a double number line diagram to find out how much she made in 6 days.

0

0 8

9. How much will she make in 40 days? Show your work.
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11.4 Skill Builders, Vocabulary, and Review

CONNECTION

ng mathematician.

ple would you expect to be left-handed?
ape diagram.

arch. He walked 18 miles in 6 hours and

ise?

4. Create a double number line diagram to show the relationship between the number of miles
walked and the number of hours walked.

5. Use your double number line to determine how long it took for him to walk 12 miles.

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

STANDARDS FOR MATHEMATICAL CONTENT

reasoning to solve problems.

atio language to describe a ratio relationship between
ings to beaks in the bird house at the zoo was 2:1,
.” “For every vote candidate A received, candidate C

s5sociated with a ratio a:b with b #0, and use rate

ip. For example, “This recipe has a ratio of 3 cups of
of flour for each cup of sugar.” “We paid $75 for 15
urger.”

orld and mathematical problems, e.g., by reasoning
ams, double number line diagrams, or equations: Make
: W|th whole number measurements, find missing
on-the-coordinateplane. Use tables to compare

orld and mathematical problems, e.g., by reasoning
ams, double number line diagrams, or equations: Solve
unit pricing and constant speed. For example, if it took
ow many lawns could be mowed in 35 hours? At what

STANDARDS FOR MATHEMATICAL PRACTICE

MP1 Make sense of problems and persevere in solving them.

MP3 Construct viable arguments and critique the reasoning of others.
MP4 Model with mathematics.

MP7 Look for and make use of structure.
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