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Lesson L9

Analyze Numerical Data

Study the example showing how to display data in a dot
plot. Then solve problems 1-8.

Example

Fishermen recorded the lengths, in inches, of fifteen fish
that they caught on a fishing trip: 22, 14, 15, 3, 9, 20, 20, 11,
9,10, 18, 19, 10, 12, 15. Make a dot plot of the data.

Place a dot over each fish length on a number line.

Length of Fish
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[} Describe the shape of the data in the example above.
What does it tell you about the length of the fish?

) What is the range of fish lengths, and what does this tell
you about the fish lengths?

£ What is the median fish length? What is the mean fish length?

[} How are the mean and the median similar? How are
they different? Explain.
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Solve.

[E) Each morning, Mrs. Maki's class gets together before
school to run laps around the track. Here are the
numbers of miles each student ran by the end of the
first month:
12,14,15,17,14,18, 11,8, 15, 20, 16, 35,11, 13,17,17,19

Make a dot plot of the data.
Mrs. Maki‘sRunning Club
L e e e B B T
22

8 10 12 14 16 18 20 24 26 28 30 32 34 36
Miles

[ What is the median number of miles students ran?
What is the mean?

Which is a more accurate representation of this data:
the mean or the median? Exptain.

) Identify the range of the data and explain how the
outlier makes the range misleading.
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MName:

Study the example showing how the range measures
variability in a box plot. Then solve problems 1-7.

Example

A group of 13 birdwatchers in Mew York City has been
recording the number of red-tailed hawks they have
sighted in the past year. These are the results:

510,12, 13, 36, 30, 38, 27, 25, 13,15, 4,12, 16,7

What does the range tell you about the variability of
the sightings?

Arrange the data in order from
least to greatest, and then find

Mindmvurn Median
the median and the lower and
Lower Upper
upper quartile values. Quartile Guartile

Draw a box plot to understand the problem.

Hawk Sightings in New York City
—i¢ § —
B A A S I o I B O B e B B e L B
[1] 5 10 15 20 25 30 35 40
Number of Hawks

The range is 34. This means the numbers of red-tailed
hawks seen by the birdwatchers are within 34 of each
other, between 4 and 38.

(45,7100 12,12,13,13) 15, 16, 25,27 30, 36,38

Maximum

[} Does data in the example above include outliers?

[} Look at the box plot. What does the box represent?
What does it mean in this context?

Dl amculum Associates, LLC  Copying is not perminted.
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Vocabulary

box plot a five-number
summary that includes
the minimum, the lower
quartile, the median, the
upper quartile, and the
raximum.

i,

lower quartile the
middle number between
the minimum and the
median in an ardered set
of numbers.

upper quartile the
middle number between
the median and the
maximum in an ordered
set of numbers.

Lesson 28 Analyze Mumerical Data 3.3 1



Solve.

[ The number of pounds that each kitten or cat at an
animal rescue center weighs is listed below. Display
the data in a box plot.

1,1,2,3,3,3,3,444,455,55,68,810,12

] 1 2 3 4 5 5} 7 ] ) 10 1 12 13 14 15
‘Welght (pounds)

[0 What are the lower quartile, the upper quartile, and
the range for the data in problem 3?

[5) Explain what the box that you drew in the box plot in
problem 3 represents in terms of the weights.

1) Tomas listed the amounts that he deposited in his
savings account each week for 15 weeks. Explain how
the range is calculated and is affected by the outlier in
this data set.

$25, 532,532, 535, 535, 535, 335, 538, 540, 540, 543, 543, 544, 545, 585

[] In problem 6, identify and describe which measure of
center is the most accurate for the data set.
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Solve the problems.

[} The dot plot shows the number of books that some
sixth graders read last month. Find the mean and
the median.

Number of Books Read

Solution:

Mame:

e -
What does each
dot on the Fjaf
represent?

—{—
o

[} In problem 1, is the mean or the median a better
measure of center? Explain.

[£] The data represents how many text messages students
send on a given day.

13,14, 14,15, 15,15, 17,17, 19, 20, 20, 20, 20, 21, 21, 21, 22,
22,24, 25,46
Explain how the range would change if the outlier was

replaced with 22, and explain why the results would be
more accurate without an outlier.

-
I

Heow de eutliers
affect the measures

of center?

\ )
=

What is an outlier?
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Solve.

'] The box plot shows the amount of money raised by
some students for a school fund-raiser. Tell whether
each statement is True or False.

LA N N A N B
45 50 55 60 65 FO 75

Money (5)

l 1
| 1
35 40

The variability of the middle 50% of the money
raised is less than the variability of the lower 25%.
The box plot shows that 80 students raised money.

The range of the data could be misleading.

5] What is the range of the data in problem 47 Can you

identify the median if you only know the range? Explain.

| 1
1 1
BD) 85

F.

What are the five
numbers represented

D True |:| False
D True |:| False
D True |:| False

ra
In the box rJnf, what
does the rectang ular

box rerrerenf?

[ Josh recorded the amount of time, in minutes, that he
exercised during the first 10 days of the month.

30, 45, 25, 25, 35, 5, 40, 35, 30, 20

Identify the median and the mean of the data set.
How are these two values related?

Whatis the
difference between
the median and the
ranger
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What you need: Recording Sheet, Data Cards

Directions

* Your goal is to collect a set of data that
best fits the Data Summary for each
round on your Recording Sheet. Your
cards are your data set.

» To start a round, shuffle and deal
7 cards to each player. Place the rest
in a stack and turn one card faceup to
start a discard pile.

o On your turn, you may draw 1 card

from the stack, take the top card from the
discard pile, or pass. If you take a card, you must
discard one so that you end with 7 cards.

« Inaround, each player gets to pick from the
stack or discard pile 3 times. The resulting
7 cards make up the data set.

« To complete a round, write your data set on
your Recording Sheet. Calculate and record the
values listed in the Data Summary. The player
whose data best matches the Data Summary
gets 1 point.

« Play 5 rounds. The player with the most
points wins.

DCurriculum Associates, LLC  Copying is not permitied.
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Data Summary Data ‘ Mean ‘ Median ‘ Mode

Round 1:
The closest mean
and median

Round 2
The most different
mean and median

Round 3:
The least range

Round 4:
The greatest range

Round 5:
No mode

Points: + + + + =
Round 1 Round 2 Round 3 Round 4 Round 5 Total

236 units Game

=



1 2 3 4
________ ————
________ e
________ B
""""" ;e e e



1 2 3 4
........ 5 .6+7,84
........ 9 .]0+]+24
........ 3 456
........ 7 ,8+9+]01



Unit 5 Practice

In this unit you learned to:
recognize what makes a question a statistical guestion.
calculate measures of center such as mean and median.

calculate measures of spread such as range.

describe data using measures of center and measures of spread.

display data accurately with a dot plot, stem plot, box plot, or pie chart.

Lesson

B B 4 4 R

Use these skills to solve problems 1-6.

4

[} You ask 20 students from the same
class one of the survey questions
below. Which question is a statistical

Which of these can be determined
from a stem plot? Select all that apply.

[E] Create a set of six data values such
that the mode is 6, the median is
6.5, and the mean is 7.

©Cuarriculum Associates, LLC - Copying is not permitbed.

question? Select all that apply. A mean
A What was the highest score on the B median
last math test? C mode
B How long did you spend studying D range
for the test?
E minimum value
C How many problems were on the
last math test?
\ D  What is your favorite subject?
-

[£} For which data set is the median
a better measure of center than
the mean?

o N @

13, 14,16, 16, 17, 18, 20
4,12, 15, 16, 17,19, 21
11,13, 14,15, 18,19, 20
8,10, 12, 14, 16, 18, 20
units practice 347 ?

(s X




Solve.

Answer the guestions about a box plot. Select Yes or No.

d.

f.

Is a box plot more useful than
a dot plot to find the number of
data values in a set? D Yes

Should each interval included in
the box plot be the same size? D Yes

Is it always possible to find the
mean using a box plot? D Yes

Is it always possible to find the
median using a box plot? D Yes

Is it always possible to find the
mode using a box plot? D Yes

Is it always possible to find the
maxirmum and minimum values
using a box plot? D Yes

The dot plot shows the number of students in
different classrooms in East School.

[Ino
[Ino
[INo
[Ino
[Ino

DND

Mumber of Students

Select whether each statement is True or False.

a. There are 9 data values in the set. D True

b. The medianis 25. D True

¢. Themodeis 24. D True

d. The meanis25.3. D True

e. Thereis a low outlier. D True

f. Therangeis 7. D True
Unit5 Practice

L]
|
| |
20 2 22 23 M 3 M 27 B M

30

|:| False
|:| False
|:| False
|:| False
|:| False
|:| False
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Study the example problem showing how to graph
equivalent ratios. Then solve problems 1-10.

Example ¥

The graph compares how far Jorge 30

walks to how many steps he takes.

How many feet does he walk in 4 1

6 steps? How many steps does E

Jorge take to walk 30 feet? :E 13
=

Each point on the graph can be
represented by an ordered pair. |
The point represented by (6, 18) 6l
shows that Jorge takes 6 steps to
walk 18 feet. > x

The ordered pair for 30 feet is Number of Steps
(10, 30), which means that Jorge
walks 30 feet in 10 steps.

[} What ordered pair represents the number of steps
Jorge takes to walk 24 feet?

]| Choose another point on the graph. Write the ordered
pair and tell what it represents.

] What ordered pair represents the number of feet
Jorge walks in 3 steps?

[[] Joan looks at the graph and says the number of
steps is always 3 times the number of feet. Is she
correct? Explain your answer.




Solve.

Use the following situation for problems 5-8.

To make a scarf, Jenny uses blue yarn and white yarn.
The number of yards of blue yarn she uses is 4 times the
number of yards of white yarn in each scarf.

1 write four ratios to show the number of yards of white
yarn to blue yarn for each scarf.

) Are the ratios in problem 5 equivalent? Explain how you know.

] Jenny wants to make a scarf that uses 24 yards of blue
yarn. How many yards of white yarn will she need?

I If Jenny wants to keep the ratio of blue yarn to white yarn
the same, can she make a scarf using 42 yards of blue yarn?
If so, how much white yarn will she need? If not, why not?

1“1 Adrianna can read 7 pages in 10 minutes. At this rate,
how many pages can she read in 25 minutes?

fT) Max calculated that he could read at a rate of 2 pages per
minute. s he reading at a faster rate than Adrianna? Explain.




Solve the problems.

[1 Kate, Mario, Sato, and Den each use a different recipe

to make trail mix. Which recipe uses a different ratio
of cups of raisins to cereal than the rest?

A Kate uses 3 cups of raisins for every 8 cups
of cereal.

B Mario uses 4 cups of raisins for every 12 cups
of cereal.

C Sato uses 6 cups of raisins for every 16 cups
of cereal.

D Den uses 9 cups of raisins for every 24 cups of cereal.

[} The graph shows the number of teaspoons of

CupsoflLemonade

lemon juice in cups of lemonade.

¥
h

= kW ga

o 2 4 G B 10 12 14 16 18
Teaspoons of Lemon Juice

Which ordered pair represents a ratio equivalent to
the ratio of teaspoons of lemon juice to cups of
lemonade shown by the point on the graph?

A (4,16) c (33
B (6 1) D (16,4)

Oscar chose A as the correct answer. How did he
get that answer?

e

To find ene ratio

that's different, 1
need to find some
that are equal to
each other.

-

AN

Which number is
firstin an ordered
p.m'r?
~ >

~ O



SOIVE

[} Rey buys 4 cards for $10. He plots the point (4, 10) on a

graph. All cards are the same price. He wants to see Be sure that you
how much it would cost to buy more cards. Tell understand what
whether each statement is True or False. Rey's erdered pair

meang.

a. The point (6, 15) will be
on the graph. |:| True |:| False

b. Rey buys 1 card for $3.50. |:| True |:| False

c. Rey buys 100 cards for

less than $40. |:| True |:| False
d. The point (14, 35) will be
on the graph. True |:| False

[} Each table shows four ratios of boys to girls at different
sporting events. Which tables show four equivalent

ratios of boys to girls? Select all that apply.

What makes twe
ratios equivalen'l"?

A 3 5 9 12 C | g s 10 5
5 7 15 0 18 0 4 2
B 3 4 7 n D w0 | 50 | wo | so |
1z | . P 44 so | 40 | 3 | 2 |

[©] Rosa eamns $10 for every 3 hours that she works. Ralph
earns 57 for every 2 hours that he works. Who earns
more per hour? How much more does this person
earn after 12 hours of work?

Be careful not to
compare 410 t»
£7—+these represent
earnings for
different numbers
of hours.

Show your work.

Solution:

Lessan 3 Equivalent Ratios DCurriculum Associates, LI Copying is not permittecd



Lesson 4

Solve Problems with Unit Rate

Study the example problem showing how to find
equivalent ratios. Then solve problems 1-6.

Example

Ramon needs 12 oranges to make 3 glasses of juice. How
many oranges does he need to make 5 glasses? How many
oranges does he need to make 8 glasses?

You can make a table to show ratios of the number of
oranges to the number of glasses of juice.

Mumber of Oranges 4 8 12 | 16 | 20 | 24 | 28 | 32
Number of Glasses 1 2 3 4 5 -] ) 8

Ramon needs 20 oranges to make 5 glasses of juice.

Ramon needs 32 oranges to make 8 glasses of juice.

[} What ratio is given in the problem for the number of
oranges to the number of glasses of juice?

[} What is the unit rate? Explain what it means in this
situation.

[} Explain how you can write equivalent ratios.

Vocabulary

equivalent ratios two
or mare ratios that are
equal to one anather.

24:2,36:3,48:4
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Solve.

£} Nathan does push-ups for the same amount of time
every day. He does 9 minutes of push-ups in 3 days.
How many minutes of push-ups does Mathan do in
7 days? Make a table to show the relationship between
the number of minutes and the number of days.

Show your work.

Solution:

5] Students are knitting scarves for a fund-raiser. Elaine
can knit 4 scarves in 20 days. Mario can knit 2 more
scarves than Elaine can in 40 days. What is the
difference in the time it takes each of them to
knit a scarf? Explain your answers.

Show your work.

Solution:

2} There are 24 total customers seated at 4 tables in a
restaurant. Each table has the same number of
customers. Tell whether each statement is True or False.

a. Multiply 24 by 4 to find the number of customers per table. D True D False
b. The unit rate for the number of customers per table is 6. D True D False
€. The ratio of customers to tables is 24 - 4. D True D False

d. If all the tables are the same size, a maximum of 30 customers D True D False
can sit at 6 tables.

Lessond Salve Prablems with Unit Rate DCumoulum Associates, LLC  Copying is mot permized.



Study the example problem showing how to solve a
problem about unit price. Then solve problems 1-7.

m

Example

All the comic books in a store are the same price. Vera
buys 3 comic books for $7.50. How much do 5 comic
books cost? How much do 8 comic books cost?

Divide 7.50 by 3 to find the unit price.
750+ 3 =250

The price per book is $2.50. You can use the unit price to
make a table of equivalent ratios.

20,00

Cost (5) 2.50 5.00 150 10000 12.50 15.00 17.50
Comic Books 1 2 3 4 E [} 7

The cost of 5 comic books is $12.50.
The cost of 8 comic books is $20.00.

[} How can you use multiplication to find the cost of
5 comic books?

[} How can you use addition to find the cost of
8 comic books?

[} Explain how to find the number of comic baoks
you could buy with 525.00.

DCurmeculum Associates, LLC  Copying is not permiized.

Lesson 4 Solve Problems with Unit Rate

31



Solve.
Use the following situation to solve problems 4-7.

All of the used hardcover books at a yard sale are the
same price. Hugo paid $4.50 for 6 books.

£} Explain how to find the unit price of the books.

[} Hugo's friends bought used books at the yard sale.
Sonia paid $2.25, John paid $6.00, and Keisha
paid 53.75. How many books did each friend buy?

Show your work.

Solution:

[} Kim bought 10 used books at the yard sale. How much
did she pay? Did you use addition or multiplication to
solve this problem? Why?

[} The price for the used paperback books at the yard
sale was 50.25 less than for the hardcover books. How
many more paperback books than hardcover books
could someone buy with 53.007

Show your work.

Solution:

32 Lessond Salve Problems with Unit Rate DComoulum Associates. LLC  Copying is not permutted.



e O U S e,

Study the example problem showing how to solve a
problem about constant speed. Then solve problems 1-7.

Example
Kenja traveled 120 miles in 3 hours on a train. At this
speed, how long will it take her to travel 200 miles?

The unit rate for miles per hour is 120 = 3, or 40. Use
the unit rate to make a double number line.

Miles @ W gd 120 180 200 240 230
Howrs O 1 2 3 4 : 1 7
Divide 200 by 40.

200 =~ 40 =5

It will take Kenja 5 hours to travel 200 miles.

— I ——— e

[} How many miles could Kenja travel in 1 hour. Is this
the same number of hours it takes Kenja to travel
1 mile? Explain your answer.

[} Explain how to use the unit rate for miles per hour to
find how many miles Kenja can travel in 8 hours.

A Explain how to use the double number line to find
how many hours it will take Kenja to travel 220 miles.
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Solve.
Use the following situation to solve problems 4-6.

Zachary exercises by jogging at a constant speed.
During one week, he jogged 36 miles in & hours.

[} Complete the double number line to show the
relationship between the number of miles and the
hours that Zachary jogs.

Miles 0 Du 18 DDE& -u[l

£

e R

E) Explain how you found the number of hours it takes
Zachary to jog 18 miles.

[} How many miles does Zachary jog in 4.5 hours? Explain
how to use the double number line to find the answer.

[} Alyssa and Caleb both drove 210 miles to the beach in
separate cars. They left at the same time. They both
drove at a constant speed. Alyssa drove 105 miles in
3.5 hours. Caleb drove 168 miles in 4 hours. Who
arrived earlier? How much earlier?

Show your work.

Solution:
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Study the example problem showing how to solve a
problem involving conversion of measurement units.
Then solve problems 1-6.

Example

Hannah needs 78 inches of ribbon to make a picture
frame. She knows that there are 60 inches in 5 feet. How
many feet of ribbon are in 78 inches?

You can find the unit rate and make a double number line.
There are 60 inches in 5 feet, so there are 80 = 5 =
12 inches in 1 foot. The unit rate is 12.

Feat O 2 3 4 5 ] ) a

L

Inches @ 12 24 36 48 60 727684 96

Because the number of inches, 78, is halfway between
72 and 84, the number of feet must be halfway between

6 and 7 feet. There are 6 % feat of ribbon in 78 inches.
. — e _#ﬁ-

[0 Explain how to use the unit rate without the number lines
to find how many feet of ribbon are in 48 inches.

) How many inches of ribbon are in 3 feet? Explain how
to find the answer without using the number lines.

) What is the difference between using the unit rate to
find how many feet are in a given number of inches
and using the unit rate to find how many inches are
in a given number of feet?

QCumculum Associates, LLC  Copying is not permited. Lesson 4 Salve Problems with Unit Rate




Solve.
Use the following situation to solve problems 4-5.

Antonio measures items in his pocket. He knows there
are 50 millimeters in 5 centimeters. His key chain is
3.5 centimeters long. His library card is 80 millimeters long.

£} How many centimeters long is his library card? Explain
how to use the unit rate to find the answer.

) How many millimeters long is his key chain? Draw a
double number line to find the answer.

Show your work.

Solution:

[} Claire is measuring ingredients for recipes. She knows
that there are 12 cups in 6 pints. She also knows that
4 guarts equals 16 cups. Which has more cups, 5 pints
or 3 quarts? How many more cups?

Show your work.

Solution:

3 E Lessond Solve Prablems with Unit Rate D urmculum Associates, LLC  Copying is mot permitted.



Solve the problems.

[} The double number line shows the relationship 'd 1 .
between the number of minutes and the number of Where is § 3 minutes
pages that a printer prints. How many pages does the located en the
printer print in 4% minutes? number line?

Pages 0 20 40 60 BO 100

¥

Minutes 0 1 2 3 4 5

A 80 pages B 85 pages C 90 pages D 100 pages

[} A carpenter uses 65 shelves to make 13 bookcases. She

uses the same number of shelves for each bookcase. What is the unit
Are 32 shelves enough to build 6 more bookcases? | rate?

Show your work. - - o
Solution:

[} The price of 6 pretzels is $5.10. Simon and Sofia bought Yy
8 pretzels and shared the cost equally. How much did One calevlation is
each person pay? not enough to solve

this PFOHE .
A 5085 C $6.80 ._
B $3.40 D $2040 T~ o

Jacob chose € as the correct answer. How did he get that answer?

DCurmculum Associates, LLC  Copying is not permitzed. Lesson 4 Salve Problems with Unit Rate
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Solve.

T

[} Michael drove 350 miles in 7 hours at a constant

speed. Tell whether each statement is True or False. Hew can you find a
vnit rater
a. The unit rate for miles to i

hours is 50. DTrue D False
b. Michael drove 250 miles

in 4 hours. DTrue D False

c. Tofind the number of
miles Michael drove in

3 hours, multiply 3 by 50. D True D False

d. Tofind the number of hours
it took Michael to drive
300 miles, divide 300 by 50. DTrue D False

[E) Jorge says there are 198 inches in 5.5 yards. Is he _
correct? Explain your answer. Do you know the
unit rate for inches

Show your work. per fact? Do you
know the unit rate
for feet perya rd?

Solution:

[} At Teen Tops, a package of 5 T-shirts costs $38. At e

Bargain City, a package of 4 T-shirts costs 534. Which Finding unit prices

statement is the most accurate? will help you choose

the correct answer.
A Bargain City is the better buy because it sells

T-shirts at $8.50 per T-shirt.

B Teen Tops is the better buy because the package
has more T-shirts.

C Bargain City is the better buy because 534 is less than $38.
D Teen Tops is the better buy because it sells T-shirts at $7.60 per T-shirt.
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Solve Problems with Percent

Prerequisite:

Study the example showing how to find the unit rate.
Then solve problems 1-7.

Example

A bus driver made 100 stops on his route in 5 days. The
double number line shows the relationship between the
number of stops and the number of days.

Stops 0 20 40 &0 80 100 120 140 160

Days 0 1 2 3 4 5 6 7 8

In the diagram, 100 and 5 represent the ratio of 100 stops
to 5 days.

You can write a multiplication equation to show how
5 days and 100 stops are related.

5% 20 =100
— .- — J— e i e

[} Look at the corresponding pairs of numbers on the

number lines. Write a multiplication equation to show

how 3 days and 60 stops are related. Repeat for two

other corresponding pairs of numbers.
What is the relationship between the number of stops

and each corresponding number of days?

Vocabulary
rate aratiothat
compares the first

What is the rate of stops per day? What is the unit rate? quantity to only one of
the second quantity.
rate: unit rate: unit rate the number in
a rate that is being
compared to 1.
ECurriculum Associates, LLC  Copying is not permitted.
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Solve.
Use the following situation to solve problems 4-5.
Caroline earns 554 babysitting for 6 hours.

[IT Fill in the blanks on the double number line to show
the relationship between the amount of money
Caroline earns and the number of hours she works.

Money (5) 0 [:I 18 I:I 36 EI 54 63 D

Huur501D3|:|5 El:lﬂ-

[E] What is Carcline’s rate, in dollars per hour?
What is her unit rate?

[} Ling uses 21 bananas to make 7 fruit smoothies.
What is the rate that Ling uses for bananas per each
smoothie? What is the unit rate? Explain how to use
equivalent fractions to find the answer.

[7 Kelly drove 440 miles in 8 hours. Alberto drove
468 miles in 9 hours. Both drove at a constant speed.
Who drove farther in 1 hour? How many miles farther?

Show your work.

Solution:

Lesson 5§ Salve Problems with Percent
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Study the example problem showing how to find the
percent of a number. Then solve problems 1-6.

Example

In an after-school sports program, 70% of 400 students
play soccer. How many students play soccer?

You can use a model to find 70% of 400,

‘40404D4I]4040404I]4040‘

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

The model shows 400 divided into groups of 40. Each
group of 40 represents 10% of 400, so 7 groups of

40 represent 70% of 400. This means that 70% of 400
is 7 « 40, or 280.

There are 280 students who play soccer.

—_— J— e e
e ——

7 What is 70% written as a fraction?

[} Use the fraction to write and evaluate a multiplication
expression that represents 70% of 400. Compare the
answer to the one you got using the model.

Show your work.

Solution:

[ What is 75% of 4007 Write and evaluate an expression
to find the answer. Then explain how to use the model
to justify the answer.

LCurmiculum Associates, LLC  Copying is not permitted. Lesson 5 Solve Problems with Percent



Solve.
Use the following situation to solve problems 4-5.

The results of a survey show that 40% of 300 students
chose conserving natural resources as the top priority for
their generation.

How many students chose conserving natural
resources? Make a model to find the answer.

Show your work.

Solution:

[} Suppose only 24% of 300 students chose conserving
natural resources. How many students chose
conserving natural resources? Explain how you found
your answer. How can the model help you justify the
answer?

[} There are 50 puzzles in Maggie's puzzle book. Maggie
finished 30% of the puzzles. How many puzzles does
she have left to do?

Show your work.

Solution:

) Lesson 5 Solve Problems with Percent Sl urmculum Associates, LLC  Copying & oot permitted.



Study the example problem showing how to find the
whole when a part and the percent are given. Then solve
problems 1-6.

Example

Carmen saved 527, which was 30% of the money she
earned. How much did Carmen earn?

You can use a double number line to find the whole when
a part and the percent are given.

10% of Carmen's 30% of Carmen's 100% of Carmen’s
earnings. Earnings. Earnings.
Money (5) O 9 2 90

Percent 0 10 20 40 50 &0 O &0 90 100

Carmen earned 590.

[} How can you find 10% of Carmen's earnings using the
ratio 27 to 307 What is 10% of Carmen's earnings?

[ How many times as great as 10% is 100047

[ How can you find 100% of Carmen's earnings using
the ratio of her earnings to 10967 What is 100% of
Carmen’s earnings?

D Curnculum Associates, LLC  Copying is oot permitted.

Lesson 5 Solve Prablems with Percent

45



Solve.

46

Diane received 300 votes in the election for student
council president. That was 60% of the students who
voted in the election. How many students voted in
the election? Use a double number line in your
explanation.

Students sold 80% of the books donated to the used
book sale. They sold 48 books in all. How many books
were donated to the used book sale? Use a table in
your explanation.

Omar spends $63 on souvenirs during his vacation.
That is 35% of the money he brought with him.
How much money does Omar have left to spend?

Show your work.

Solution:

Lesson 5 Solve Problerms with Percent
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Solve the problems.

51 Jamil traveled 210 miles, which is 70% of the total
distance to his grandfather's house. How many more You need fo make
miles does he need to travel to reach his grandfather’s two calevlations fo
house? solve this problem.

A 90 miles C 300 miles
B 147 miles D 390 miles

Kate chose B as the correct answer. How did she get
that answer?

) Brandon plowed snow from 84 driveways in 7 days.

He plowed the same number of driveways each day. Use the ratio of
Tell whether each statement is True or False. driveways to days fo
hel s
a. The rate is 84 driveways to 1 day. |:| True D False ' F‘v:?l: /
b. The unit rate for driveways |:| True D False
per day is 12.

€. The rate in fraction form is 172 |:| True D False

d. If Brandon continues at the same
rate, he will plow 120 driveways

in 12 days. |:| True D False

=1 A meteorologist said that it rained during 20% of the

past 60 days. On how many days did it not rain? w““*“gﬁ:”;f‘“ does
the w
Show your work. e were e

indicate?

Solution:

S urmculum Associates, LLC  Copying is not permitted. Lesson 5 Solve Problems with Percent
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Solve.

[£] At tryouts for the schoal talent show, 60% of
30 performers played a musical instrument, How many groups of
How many performers played a musical instrument? 3are in 0%?

Use the model to find the answer.
| | | | | o
3|3 |3|3

3

3 3 3 3 3

0% 10% 20% 30% 40% 50% 60% 70% 20% 90% 100%

A 3 performers C 30 performers

B 18 performers D 60 performers

[} students collected 600 cans for the canned food drive.

That was 80% of their goal. How many more cans do Do you need to find
they need to collect to reach their goal? the F";* orthe
Show your work. s

Solution:

[} Megan correctly spelled 45 out of 50 words in a )
spelling competition. Justin spelled 27 out of How can yev find
30 words correctly. Fernando spelled 84 out of a percent using a
120 words correctly. Which statements are true? ratio?
Select all that apply. .

A Fernando spelled the greatest percent of
words correctly. !

B Megan and Justin spelled the same percent of
words correctly.

€ Justin spelled the least percent of words correctly.

The percent of words that Megan spelled correctly is greater
than the percent of words that Fernando spelled correctly.

43 Lesson 5 Solve Problerms with Percent D Curmiculum Associates, LLC  Copying & not permitbed.




Name

Step-by-Step Tape Diagram Lesson

Date

Question: In a school, there are 250 students. The ratio of boys to girls is
3:2. What is the total number of boys in the school? What is the total
number of girls in the school? Draw a Tape Diagram for a visuval display of

the problem.

Answer:

a) Start with what you know.

1. We know the total number of students is 250.
2. We know that for every 3 boys, there are 2 girls.

b) Start to draw your tape dingram for the ratio.

3 boys =

2 girls =

3. Combine the information to show the composition of the grovp. If the total number of students is
equal to 250 and is composed of § grouwps, each growp has 50 (250/5) students. The diogram will look

like the following:

boys

girls

4. To find the total number of girls, add the segments 50 + 50 = 100 girls.

50

50

50

50

50

250

5. To find the total number of boys, add the segments 50 + 50 + 50 = 150 boys.

Answer: There are 150 boys and 100 girls in the school.

! Tons of Free Math Worksheets at: © www.MathWorksheetsland.com




Lesson 6
Understand

Division with Fractions

-

| fractions?
.

How do you divide with unit

Study the example problem showing division of a whole
number by a unit fraction. Then solve problems 1-7.

Example Problem

Karl puts %cup of chopped tomatoes into each salad he

makes. How many salads can he make with 3 cups

of tomatoes? 3 cups of tomatoes

The model represents the problem. You can
use the model to write a division equation

| o
I I 1
i i i
! ] 1
and a multiplication equation. ! ! !

=
=
Pk | —
Pk | —
]| —

Pl | =

3+5=6 3IxX2=686

1
2
Both equations show that Karl can make 6 salads
with 3 cups of tomatoes.

[} Explain how the model represents 3 +~ = = 6.

P =

Explain how the model represents 3 x 2 = 6.

[} Suppose Karl uses 5 cups of tomatoes. How many - g
salads can he make? Write both a division equation
and a multiplication equation to show your solution. Vocabulary

unit fraction afraction

with a numerator of 1.

%, %. and T}m unit
fractions.




Solve.

[} Four students are sharing %carlun of yogurt equally.
Complete the steps to find what fraction of the carton
each student gets.

a. The model at the right represents 1 carton. Shade

the model to show % carton.

b. Divide the model into 4 equal parts by drawing
horizontal lines to represent sharing among

4 students. Shade one row to show 14

¢. Complete the equation to show what fraction of

the carton of yogurt each student gets.
% +4=____ carton of yogurt

[E] Use the model in problem 4 to write a multiplication
equation that can be used to solve the problem.

[} Find2 = % Explain how to use the number line to find

the answer.

) Ana has% hour of free time. She divides the time
equally between walking her dog and playing her
favorite song on the piano. If she plays the song
3 times, how long is the song? Give your answer as a
fraction of an hour. Write division equations to
represent the problem.

Show your work.

Solution:




T s LA o e O DN Name:

Study the example problem showing division of a
fraction by a fraction. Then solve problems 1-10.

Example

Mr. Garcia has %yard of ribbon to make badges for
winners of the science fair. He uses %yard of ribbon for
each badge. How many badges can Mr. Garcia make?

Y

0 1

AANANAAA

& eighths

A

Find the number of eighths in % Use the number lines.

4 B
Mr. Garcia can make 6 badges.

e

[} What does i—nn the top number line represent?

[*] What does each equal part on the bottom number line
represent?

[F] How many eighths are in %?

[} Suppose Mr. Garcia is making badges using % yard of
ribbon for each badge. He starts with the same
amount of ribban, i—yard. How many badges can he
make? Write a division equation that supports your

danswer.




Solve.

Use the following situation to solve problems 5-9.

Rosa puts %cup of vegetable mixture in 1 tortilla. She has 8 cups of
vegetable mixture.

Rosa says that to find how many tortillas she can fill, she
first finds find how many 15 cups are in 8 cups. What else

must Rosa do to find how many tortillas she can fill?

Do you expect the number of tortillas Rosa can fill to
be less than or greater than 87 Explain.

The rectangles represent & cups of vegetable mixture.
Draw lines to divide each rectangle into thirds.

Circle groups of % rectangle. How many groups are
there?

Complete the division equation to show how many
tortillas Rosa can fill.

8+ % =____ tortillas

Mike pours% cups of orange juice into serving
glasses. Each glass holds % cup. How many glasses can
he fill? Use a common denominator to divide.

Show your work.

Solution:

Lessom 6 Understand Division with Fractions DCurrculum Associates. LLC  Conving is not permitied.
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Study the example. Underline two parts that you think
make it a particularly good answer and a helpful example.

Example

Steve said that ;—, - %equals %. How do you know without
dividing whether Steve's statement is reasonable? Justify
your answer by showing how to find the quotient.

Show your work. Use numbers, words, and models to

explain your answer. f ™
Where does the
Steve's statement is not reasonable. The division example . ..
4+ 1 asks how many sixths are in 1%is greater T ovie "??berfh
3 6 33 explains
than 1, and there are 6 sixths in 1. 5o | know there are - use words to
explain?
more than & sixths in ;. That means the quotient must =
- use models to
be greater than 1. It could not be a fraction less than explain?
- give details?
1,suchas 3, give detanls
: A

| drew a number line model to find the quotient. The =

top number line is divided into thirds and shows :.
The bottom number line is divided into sixths and

shows that there are 8 sixths in ;. Su; = ; = B.

l l
\ AN AN A AN AN AN A

0
8 sixths
——— i
©Curriculum Associates, LLE  Copying is not permitted. Lesson 6 Understand Division with Fractions 63
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Solve the problem. Use what you learned from the model.

Brenda said that ; + J-‘ equals 10. How do you know without dividing

whether Brenda'’s statement is reasonable? Justify your answer by showing

how to find the quotient.
Show your work. Use numbers, words, and models to e ™
explain your answer. Didyou ...
* use numbers to
explain?

* use words to
explain?

= uge models fo
explain?

" give details?

64 Lesson 6 Laderstand Division with Fractions ECurmculom Associates, LLE  Copying is not permitted.



> On-Level Activity

Make a fraction division handbook or poster.

Guide students to create a three-page "handbook” or

three-part poster highlighting the steps to solving a
fraction division problem.

Examples should include dividing a fraction by a whole
number, dividing a whole number by a fraction, and

dividing a fraction by a fraction. Each example should
include an expression, a model, and an explanation for
how to solve the problem.



Divide with Fractions

Prerequisite:

Study the example problem showing how to solve a word
problem that involves dividing with unit fractions. Then
solve problems 1-6.

Example

The students in Mrs. Marco's art class use 5 jars of paint
altogether. Each student uses % jar of paint. How many
students are in the class?

To answer this question, you need to find how many 135 are
in 5. You can draw a model to understand the problem.

=1
There are 15 students in Mrs. Marco's art class. ) |

[} Explain how the model represents 5 + % =15.

[} Complete the equation. Explain how the model also
shows this equation.

X = 15

] Andy divided his % jar of paint equally between
2 projects. What fraction of a jar of paint did Andy use
for each project? Explain how to draw a model to find

the answer.

B Curricuhim Associates, LLC  Copying is not permitted . Lesson 7 Divide with Fractions
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Solve.

Judi is making a rope ladder. She uses - yard of ro
q P 3 ¥ pe

for each step. How many steps can she make with
6 yards of rope?

Show your work.

Solution:

[} Harry has l of an apple pie that he wants to cut into
3 equal slices. What fraction of the whole pie is each
slice?

Show your work.

Solution:

3} Ryan wants to plant ; packet of seeds in each row of
his garden. He has 4 packets of seeds. Ryan used the
expression ; + 4 to find the number of rows he can

plant. Explain what is wrong with his expression. Then

write an equation to show the correct number of rows.

68 Lesson 7 Divide with Fractions
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Marme:

Study the example problem showing how to divide a
whole number by a fraction. Then solve problems 1-6.

Example

On a field trip, students ate % of a box of oranges. Altogether they ate
6 pounds of oranges. How many pounds of oranges were in the full box?

You can draw a model to 6lb
represent the problem. ——
2lb|2Ib|2Ib
You can also use an equation | y
to represent that %of the full 7
box is 6 pounds: % * 7 =6.Tosolve a
missing factor problem, divide: 6 = % =1

To divide by a fraction, multiply by its reciproal.

6+3=6x0=20

10
There were 20 pounds of oranges in the full box. ?
- i r
[} Look at the model. Explain why each tenth of the Vocabulary
model is 2 pounds. multiplic

inverse anumber is the
multiplicative inverse of
another number if thair

[} How can you use the model in the example to find procluctix 1.

how many pounds of oranges were in the box? 9)-:%:1
The fraction 1 is the
miultiplicative inverse of 9.

reciprocal the

multiplicative inverse of
a number; with fractions,

the numerator and
4 ) . denominator are
[} Suppose 3 of a different box of oranges weighs 8 pounds. ewibched!
How many pounds of oranges are in the full box? % is the reciprocal Df%

DCurriculum Associates. LLC  Copying is not permitted. Lessan 7 Divide with Fractions 69
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Solve.

) Ling walks g of the distance home from school in
9 minutes. She wants to know how long it will take her
to walk the entire distance at the same speed. Ling
uses the expressions 9 + gand 9 % g to find the
answer. Explain what is wrong with Ling's expressions

and then write the correct solution.

Daniel has 20 quarts of water. How many 2 -quart
q ¥ £5-d
containers can he fill?

Show your work.

Solution:

2] Write a word problem that you can represent with the
expression 8 + g Draw a model and use equations to

show the solution.

?U Lesson T Divide with Fractions S urmculum Associates, LLC  Copying is not permitied.



Study the example problem showing how to divide a
fraction by a fraction. Then solve problems 1-7.

Example

A construction company is building a fence that is g mile
long. They can build ; mile of the fence every hour. How
many hours will it take them to complete the fence?

You can draw a picture to represent the o 1
problem.

e
-

L

You can also use a division equation: | } i
2 2, 0 1
3 3

2.1_2.,6_

376 37 4

+ é. Think: How many :35 arein

It will take 4 hours for the company to build the fence.

[} How can you use the number lines to find how many
hours it will take the company to build the fence?

7] Suppose you were told that the company built the
fence in 4 hours and that they completed :_} mile of the
fence each hour. How would you use the double

number line to help you find the length of the fence?

[} Suppose the length of the fence was 1 ; mile. How
would you change the number lines to solve the

problem?

D urriculum Associates, LLC Copying is not permitbed. Lesson T Divide with Fractions
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Solve.

£} Achef cooks g of a pound of pasta. She plans to
serve ]]}_ of a pound to each customer. How many

customers can she serve? Explain.

[} Carla wants to know how many batches of birdseed
she can make with ; cup of sunflower seeds. She
puts é cup of sunflower seeds in every batch. Carla
divides ; h}ré to find the answer. She says this is the
same as multiplying ; by 2. Explain what Carla did

wrong and show the correct solution.

3 Jared atel of a loaf of bread. He cut the rest of the loaf

into é—loaf slices. How many slices of bread did he cut?

Show your work.

Solution:

[} Arunning track at a school is shaped like oval. The

1
2

eﬂn.u'var:w:3 mile. How many markers does he need? Show

track is 5 mile long. Mr. Perez puts a marker down

how you found your answer.
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[

MName:

Study the example problem showing how to divide a
mixed number by a fraction. Then solve problems 1-6.

Example
Mali has 2% cups of fruit to make smoothies. She puts
% cup of fruit in each smoothie. How many smoothies can
she make?
You can draw a model to 21 cups
represent the problem. — e —
[~ ~N ~ N
You can also use equations. L _L_ | LA _ | 4
Think about how many %5
. EI:U|:| in 1 smoothie ll:upl in L smoothie

arein 23. 3 3 2
2l 22_7.2

373 373
7.2 _7,3_431
373737373
Mali can make 3% smoothies.

— - ——

[ Explain why there is% cup of fruit in half a smoothie.

[} Look at the equations. Explain how you know that
1 I
2:is equal to 3

[} Explain how the model shows that 2% is equal to %

DCurriculam Associates, LLC  Copving is not permitted.
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Solve.

[£] Otis made lg cups of oatmeal. He put ; cup of
oatmeal into each bowl. How many bowls of catmeal
did Otis make? Use equations to solve the problem.

Show your work.

Solution:

5] Juan wants to know how many Jl—cup servings are in
121

g8 4%

find the answer. Explain what is wrong with Juan’s

Ig cups of juice. She uses the expression

expression and find the correct solution.

[ Carmela mixesi kilogram of walnuts, ; kilogram of
almonds, and J‘ kilogram of pecans together. She
divides the mixed nuts into 130 -kilogram bags. How

many bags of mixed nuts does she have?
Show your work.

Solution:

Lesson T Divide with Fractions
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Solve the problems.

[} Dario divides % yard of rope equally into 11—2=yard
pieces for a craft project. How many pieces of rope

does Dario have? Use the number lines to solve the

problem.
4
0 ] 1
[l 1 | 1 | | 3
I 1 | I | | -
o 1
A 4 pieces
B 6 pieces
C 8 pieces
D 12 pieces

[} Check a box in each row to show whether the quotient
of each expression is less than, greater than, or equal
to 1.

quaotient is quotient is quotient is
less than 1 equal te than 1 greater than 1

D arriculum Associates, LLC  Copving is not permitted .

P
What fraction it
each number line
divided into?

-~ ~
Read each
exprefsion as a
question. For
example: How

many 755 are in 5?

—

Lesson 7 Divide with Fractions
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Solve.

) Omar jogged a total of 3; miles last week. Each
day that he jogged, he went ]E:] mile. On how many

days did he jog?

Show your work.

Solution:

] Choose all of the expressions that are equivalent to

2;+1§.
A 3x§
B X3
C 1§+2;
D 3+%

=) What is the value of the expression 3 < i?

1
A 3

1
824
C 4
D 12

Jane chose B as the correct answer. How did she get that

answer?

I Think: How many i%f
are in 52?’

Cdn you draw a
model to help you

find 2+ 127

How can you uie
multi Plicdﬁon te
divide a number
by §7

. £

Lesson T Divide with Fractions
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Lesson 14

The Coordinate Plane

Study the example showing how to plot points on a
coordinate grid. Then solve problems 1-11.

Example

The location of a point is named with an x-coordinate
and a y-coordinate. The coordinates are written as an
ordered pair, (x-coordinate, y-coordinate). Follow these

steps to plot point A at (3, 4). ¥
«  Start at the origin. o - 1
«  Move 3 units to the right. :
«  Move 4 units up. origin NN
0 1 23 4

« Label the point A.
B ——— Y
[} What ordered pair describes the origin?

[} What are the coordinates of point A?

x-coordinate: y-coordinate:
[} Along which axis do you count each number of units
in order to plot point A7
3 units to the right: ___-axis 4 units up: __-axis
] Plot a new point at (4, 3). Label the point C. 3
[E) Zachary says that point C has the same location
as point A because both points have the same Vocabulary
coordinates. Is Zachary right? Explain why or why not. x-coordinate apoint’s
horizontal distance from
the origin along the
x-axis.
y-coordinate apoint's
wvertical distance from
the origin along the
y-axis.
QCurmculum Associates, LLC  Copying is not permied. Lesson 14 TMCM‘diM'h.!M 139 ) - T
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Solve.

Use the coordinate plane at the right to solve
problems 6-9.

[} Plot and label the following points.
Qi5, 5) R(7,3) 52, 8)

[} Choose one point from problem 6. Complete the
following statemenits to describe how you plotted
the point.

a. Startat| . ).

b. Move units to the right. Move

c. Label the point

ﬂ Plot points at (0, 3), (0, 1), and (0, 5). What is true about
all points with an x-coordinate of 07

*

- ki W g W O O

=]

1T 2 3 45

units up.

-
6 7

[} Plot points at (2, 0), (4, 0), and (3, 0. What is true about
all points with a y-coordinate of 07

Use the coordinate plane at the right to solve
problems 10-11.

[l Write ordered pairs for four points that you can
plot on the coordinate plane. Each ordered pair
must have a y-coordinate that is 2 units less than
its x-coordinate. Plot the points.

[ N TP I T Y

[I) Describe a pattern for the points you plotted in
problem 10.

O 1 2 3 45
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m

Study the example showing how to graph on the
coordinate plane. Then solve problems 1-7.

Example
The table shows the locations of exhibits at a

¥
science museum. Graph each exhibit on the o
coordinate plane. =12
. )
Exhibit Faossils Birds Planets | Energy T RN
coordinates JEEEIIREIREBEEY) )
For each ordered pair in the table, start at the LLIeT ¥

origin, move left or right according to the
x-coordinate, and then move up or down
according to the y-coordinate.

[} Which exhibit is located at point £ on the
coordinate plane?

] What are the x- and the y-coordinates of point E7

] How are the x-coordinate and the y-coordinate in an
ordered pair related to the origin?

[} Complete the table below to describe the location of
each exhibit.

Exhibit | Location from the Origin
Fassils

Birds

Planets

QCurmculum Associates, LLC  Copying is not permied. Lesson 18 The Coordinate Plans 141
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Solve.
Use this information for problems 5-6.

You can use a coordinate plane to represent the locations
of different activities at a summer camp. The ordered
pairs in the table show the location of each activity.

Activity Canoeing | Swimming | Hiking | Art | Fishing
Coordinates [ -2 | -3-3 | 468 | (-40
) Graph each activity as a point on the coordinate

plane. Label each point with the first letter of
the activity.

o

[} Describe the location from the origin of each
point in problem 5.

[} What are the signs of the coordinates of a point in
each of the four quadrants?
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m

Study the example problem showing how to reflect
points across the x-axis. Then solve problems 1-9.

Example v

Rectangle LMNK is reflected across the of L K
x-axis to get rectangle PORS. How do ¥

the coordinates of point L change N

when it is reflected across the x-axis? S M N
The coordinates of point L are (2, 6). - i e
The reflection of point L across the —6-5-4-3-3-10] 1 2 31 4 5 &
x-axis is point P. The coordinates of o .
point P are (2, —6). I

The x-coordinate of the reflection of L1,

point L is the same as point L, but the T T 1417 z

y-coordinate has the opposite sign.

[ What points are the reflections of paints M, N, and
K across the x-axis?

[} List the coordinates of the other points of rectangle

LMNK and rectangle PORS.

PointM:(____ ) PointQ:(______ )
PointN:(_____ ) PointR: ()
PointK: () PointS:(____ )

) How are the coordinates of points M and Q, points
N and R, and points K and § the same? How are
they different?

£} How do the coordinates of a point compare with the
coordinates of its reflection across the x-axis?
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Solve.
Use the information for problems 5-7.

The points L, M, and N are reflected across the y-axis to get
the points F, G, and H on the coordinate plane at the right.

[E] List the coordinates of the points shown in the graph.

Point L:( ) PointF:(____ )
Point M: ( ) PointG:(____ )
PointN:(____ ) PointH:(_____ )

5} How are the coordinates of each point and its
reflection the same? How are they different?

[} How do the coordinates of a point compare with the
coordinates of its reflection across the y-axis?

=

-k B B

T
=
v

— =5 -4 -3 -2 —1

B B ke =D

2} Becky reflects point Q at (—5, —4) across the x-axis to
get point Z. What are the coordinates of point 2?7
Explain how you know.

[} Kanika plots point A at (1, —2). Next she plots a
reflection of point A at point W. Finally, Kanika plots a
reflection of point W at point T, which is located at
(—1, 2). Describe how Kanika could have reflected each
of the points to arrive at point T.

144 Lesson 14 The Coordinate Plane
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Study the example showing how to find the distance between
points in different quadrants. Then solve problems 1-9.

Example

The locations of different stores are shown onthemap. | | | i { 4 | .

There is a sports store at point 5 and a clothing store at Hr—a . S{:‘ L

point C. Each unit on the coordinate plane represents R, | o

1 mile. How many miles is the dothing store from the 11 N

sports store? f

Motice that the stores have the same x-coordinates, but et 43 3-10l 1 33 4% "

they are in different quadrants. To find the distance | TT 111

between ther, find the distances of both points from the + AL ML 31

x-axis and add them. El—4,—3) ;l
5/+|-6=5+6=1 5 . —6)
51+ I-6l T T

The clothing store is 11 miles from the sports store.

— R ——

[} What are the y-coordinates of the sports store and the
clothing store?

[} What do |5| and |—6| represent in the example?

[} What is the relationship between the distance of the
sports store and the clothing store from the x-axis and
the y-coordinate of each point?

£} Explain how to count units to check the answer.
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Solve. ¥

(St 51—

u
4

Use the situation below and the coordinate plane - hi—4, 4
to solve problems 5-8. »

- ki g

A music store is at point M on the coordinate plane. An
electronics store is at point E, and a restaurant is located
at point R. Each unit represents 1 mile.

‘—B—E—ﬂ-—l—}—ll? 1 2 3 4 & &

M1, —3)

) what are two ways you can find the distance between

; ) E(—4, —3)
the electronics store and the music store?

Ls

L 1 gaa ']E'?

2} What is the distance between the electronics store
and the music store? Count units to find the answer.

[} Use absolute value to find the distance between the
music store and the electronics store.

Show your work.

Solution:

[} Helen drove from the restaurant to the toy store, which
is not shown on the map. She made a right turn at the
toy store and drove to the music store. She drove a
total distance of 12 miles. What are the coordinates
of the toy store?

] Point A is located at (—3, ), and point B is located at
(—8, y). How can you find the distance between these
points using absolute values?
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m

Solve the problems.

.~ ~,
Which axis are the
hinnglef reflected
across?

~—

[} Which statements are true
about the coordinate plane? ! i
Choose all that apply. k

A AKLM is reflected across the
y-axis to get ARTS.

= ke B s

>
ANEEEE

1

~

4=
1

B The x-coordinates of points
K and R are the same. .

I
w
|
=
|
=
|
I
= O

—

C The y-coordinates of points i
K and R have oppaosite signs.

L e ke

D The y-coordinates of points
L and T are the same.

) In the coordinate plane in problem 1, how can you find

the distance from point R to the x-axis? Choose allthat | What are the x- and
apply. y-canrdina‘ha; of
point R7
A Find the absolute value of the x-coordinate in % .
(—4, —5). -

B Add the absolute values of the x- and y-coordinates.
C Count the number of units down from the x-axis.
D Find the absolute value of the y-coordinate in (—4, —5).

Julio chose A as a correct answer. How did he get that answer?
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Solve.

[E) Four points representing the corners of a square are
Di{—4, 5), E(3, 5), F(3, —2), and G(—4, —2). Graph and
label the points on the coordinate plane.

e

B

- b e

£} How could you move the square in problem 3 so that
each corner point is a reflection of another corner
point across the x- and y-axes? Explain your answer

. What do the

. nrigin?

Fa

coordinates of a
pain‘?“?‘e”}rau about
ity location from the

2

b1

How deo }rapfind the
distance between

x

and graph the new square. points?
Show your work. —
¥
& T T T T 717711
I
1
"'—c.—s—4—:-z—1? 12345 6
Solution: 3
B R
Y [ I
¥

148  Lesson 14 The Coordinate Plane

DCumoulum Associates, LLC  Copying is not permiied.




Lesson lo

Algebraic Expressions

Study the example showing how to write numerical
expressions. Then solve problems 1-6.

Example

Write a numerical expression for this phrase: 12 minus the
product of 3 and 2.

Think about what the words mean.

12 minus the product of 3 and 2

1 !

Minus means A product is the result
to subtract. of multiplication.

Before you can subtract the product from 12, you need to
multiply 3 by 2 to find the product. Use parentheses to
show that first you need to multiply.

The numerical expression is 12 — (3 = 2).

[} Jennifer says that you can also write (12 — 3) x 2 for
the phrase in the example. Is Jennifer correct? Explain

why or why not.
[ Write a numerical expression for the phrase “16 times Vocabulary
the difference of 9 and 3." What operation should you
perform first? Explain. Pt the
symbaols { ) that can be
used to group numbers
and operations in an
expression.
24— (3%5)
5+7)1%3
©Curriculum Associases, LLE  Copying is not permitted. Lesson 16 Algebwaic Expressions 17T
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Solve.

] To evaluate the expression “10 minus the sum of 2
and 3," should you subtract or add first? Explain how
you know,

L] Write a numerical expression for each word phrase.
Then evaluate the expression.

a. 5times the sum of 3 and 4

b. 24 divided by the sum of 6 and 2

c. Divide the difference of 18 and 3 by the sum of
Tand 2.

d. the sum of 4 and 3 multiplied by the quotient of
4and 2

[ Write a word phrase for the expression 12 + (7 — 3).

7] Marisa made a fruit salad. She used 1 cup of green
grapes and 3 cups of red grapes. She used twice as
many cups of blueberries as cups of grapes.

Write an expression for the number of cups of
blueberries that Marisa used. Then evaluate the
expressian. Explain your reasoning.
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Study the example showing how to write an expression
from words. Then solve problems 1-10.

Example

Write an expression with the same meaning as "add a
number times 2 to 5."

Find operation words to help you write the expression.
Add a number times 2 to 5. This expression will be an

addition of two terms.
First N Second
term term

The first term is 5. The second term is 2x. 5o the
expression is 5 + 2x.

. — I B
[ What does the variable x in the example represent?
[} The number 2 in the expression 5 + 2x is called the
coefficient of x. How does changing the coefficient to
6 change the meaning of the expression?
B In the expression, 5 + 2x, how is the first term different ’
?
from the second term? Vocabulary
variable a letter that
stands for an unknown
number.

£} Write an expression for each word phrase.

a. Multiply 4 by a number and then subtract 5.

b. 15 more than half a number

DCurmiculum Associates, LLL  Copying is not permitted.

constant aterm that
is a known number
without variables.

coefficient afactor of
a variable term that is a
known number. The
coefficient of the term
4xis 4.

Lesson 16 Algebraic Expressions
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Solve.

[5] Connie says an expression for the phrase “10 more
than the square of a number” is ¥* + 10. Sharon says
it is 10x*. Who is correct? Explain.

[] Write an expression for each word phrase.

a. 5 lessthan the quotient of a number and 2

b. 5 minus the quotient of a number and 2

How are the expressions that you wrote in problem 6
similar? How are they different?

5] Write a word phrase for the expression 16 = (x + 4).

[E]] Write an expression with two terms. One term should
have a coefficient with a variable and the other term
should be a constant. Name the coefficient, the
variable, and the constant in the expression. Then
write a word phrase for your expression.

{i] Mario says that the expression 4 + 3n* has four terms: 4, 3, n, and 2. Is he correct? Explain.
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P Challenge Activity

Use a table to evaluate different values.

Present students with the following: A store has CDs on sale for 58
each and DVDs on sale for 515 each.

1. Create a box model to translate the expression.
2, Write an expression that gives the total cost for CDs and DVDs.

3. Provide a table to evaluate the expression for different values of
CDs and DVDs.

4. If Shannon has $150 dollars to spend, what are the possible
combinations of CDs and DVDs she can purchase? Explain
your possibilities.



TG R TR e e SRR R Name:

Study the example showing how to write and evaluate
expressions. Then solve problems 1-7.

Example

Lina is making jewelry. She has 7 beads and buys

4 additional packets of beads that each have the
same number of beads. Write an expression to show
the total number of beads that Lina uses.

Draw the beads she starts with and the packets she buys,
and label the number of beads in each. You don’t know
how many beads are in each packet, so use a variable like
b to label the number of beads in each packet.

Amount Lina Additional Amount
Starts With Lina Buys

7 beads bbeads bbeads bbeads bbeads

— —— et

s s
[} Write an expression for each word or phrase.

a. the number of beads Lina starts with

b. the total number of beads in the four packets

¢. the total number of beads Lina has

[} Laura wrote and solved the following expression to
find the total number of beads Lina has if there are 6
beads in each packet. Find and correct Laura's mistake.

7+4b=1b
= 11(6)
= 66

©Cumiculum Associzies, LLC  Copying is not permitbed. Lesson 16 Algebraic Expressions
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Solve.

176

Blake and three friends meet for lunch. His friends all
get the same thing, but Blake gets a different lunch
that costs $6. Write an expression to show the total
amount that Blake and his friends spend. Then find
the total amount that Blake and his friends spend if
each friend spends $8.

Ana's age is B years less than 4 times her sister’s age.
Write an expression for Ana's age. How old is
Ana if her sister is 5 years old?

Belle put the muffins she baked on six plates, four of
which are red and two of which are yellow. The four
red plates each have 5 muffins. The two yellow plates
each have the same number of muffins. Write an
expression for the total number of muffins Belle
baked. If each yellow plate has 8 muffins, find how
many muffins Belle baked in all. Explain.

Adam says that the expression 52 — 3y is equal to 20
when y = 2. Explain why Adam's answer is incorrect.

A blue suitcase weighs 10 pounds less than three-fourths
the weight of a green suitcase. Write an expression

that you can use to find the weight of the blue suitcase.
Then explain how you can find the total weight of both
suitcases if the green suitcase weighs 36 pounds.

Lesson 16 Algebraic Expressions
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S5tudy the example showing how to write and evaluate
more expressions. Then solve problems 1-5.

Example

Last week Juan mowed lawns and walked his neighbor’s
dog to earn money. For mowing lawns, he earmned %6 less
than twice as much as he did for walking dogs. Juan saves

one-third of the money he earns and spends the rest.

Write an expression to show how much money Juan
earned last week.

Draw a picture to help you understand the problem.

walking dogs maowing lawns

Let w be the amount Juan earned walking dogs. Then

total amount Juan earned is w + (2w — 6), or 3w — 6.

*—— money saved
5 H - - %6 | +—— money spent
<—— maoney spent

(2w — 6) is the amount Juan earned mowing lawns. The

—— e e

[} Emma wrote the expression 2(3w — 6) to represent the
amount of money that Juan spent. Is she correct?
Explain.

[} Explain how you can find the amount of money Juan
saved if he earned $12 walking dogs.

DCurmicnlum Associates, LLC  Copying is not permitted.
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Solve.

[} The price p of a gallon of gas goes up $0.05 cents on
Friday. On Saturday the price goes down 50.03. Write
an expression with three terms to show the price of a
gallon of gas on Saturday.

Look at problem 3. If the price of a gallon of gas was
$2.59 on Friday morning before the change in price,
what was the price of a gallon of gas on Saturday?
Explain how you know.

[5] Katie gives Maggie half of her pencils. Maggie keeps
5 pencils and gives the rest to Jamil.

a. Write an expression for the number of pencils
Maggie gives to Jamil.

b. If Katie had 16 pencils, how many pencils does
Maggie give to Jamil?

Show your work.

Solution:

c. How many pencils did Katie have if Maggie gave
Jamil 1 pencil? Explain how you can use the
expression to help you answer the question.

Show your work.

Solution:

ELdan ebraic Expradsions —wrricufum Associates, . Fing 1= not permatied.
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Solve the problems.

[l Lewa's hiking backpack weighs 5 pounds less than 4 1
1 the weight of Alani's hiking backpack. Write an e
2 9 9 pack: amount is the same

expression to describe the weight of Lewa's backpack. a5 dividing that
How many pounds does Lewa’s backpack weigh if amount I 2
Alani's backpack weighs 36 pounds? S

Show your work. —0O5

Solution:

B A bookcase has two shelves. The top shelf has 10 . )
more than 1 the number of books on the bottom w}"c}' operations
3 will you use to solve

shelf. There are 12 books on the bottom shelf. How this pral:rlem?
many books are on the top shelf?

A 4 C 40

B 14 D 46

Cohen chose D as the correct answer. How did he get
that answer?

] Which expression equals 6 whena = Sand b = %?

. Remember to
Circle all that apply. use the order of
A 9 +3a—10 operations when

2 evalvating
a-20-3b | expressions.

B
€ 3a—-2)—a+aeb
D 9b+ab
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Solve.

[} Martin used some apples to make muffins. Omar used
some apples to make applesauce. Omar used 5 fewer
than half as many apples as Martin used.

a. Write an expression to show the number of apples
that Martin and Omar used in all. What does your
variable represent?

b. Could Martin have used 10 apples? Why or why
not? Use the expression to help you decide.

Show your work.

Solution:

ﬁf‘]‘er}rou find the
solution, read the
problem again and
check to be sure
that your solution
makes senge.

[ Lilla read % of her book last week. This week she read
3 times as much as she read last week.
a. Write an expression to show how much of her

book Lilla has left to read. Then simplify the
expression.

What should the
variable in your
expression
represent?

b. There are 75 pages in Lilla's book. How many
pages does she have left to read?

Show your work.

Solution:

180 Lesson 16 Algebraic Expressions
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Lesson 18

Understand
Solutions to Equations

4 .
How can you use the properties v
Lof operations to write equivalent expressions? .@

Study the example problem showing how to write
equivalent expressions. Then solve problems 1-8.

Example

Gail plants 3 pots of roses and 2 pots of tulips. The
number of flowers in each pot is the same. Write an
expression for the total number of flowers. Simplify the
expression to create an equivalent expression.

You can use math tiles to represent the problem.

Roses | F f f

Tulips. f f

Add to find the total number of flowers. An expression for
the total number of flowers is 3f + 2£ Then simplify.

F+2H=A3+2)=5f

Look at the example. What does f represent?

Tell what each expression below represents. 3
a. 3f Vocabulary
b. 2f like terms terms in an
expression that have the
c. 3f+2f same variable raised to
. the same power.
] How was the distributive property used to create e e
an expression that is equivalent to 3f + 27 AT
1and 1.5
x* and 8x*
©Cwrricwhim Associaies, LLC  Copying is not permitied. Lesson 18 Understand Sokutions toEquations 195
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Solve.

[ David says that he can apply the commutative and
distributive properties to 75 + 8 + 5sto get 125 + 8.

) Use three of the terms below to fill in the two
expressions. Each term may be used only once. Both
of your expressions must be equivalent to 0.5x + 1.5.

] Write a story that you could represent with the
expression 8b + 4b — 2. Then write an expression

B} s d{10 + 20) equivalent to d > 10 + 20 x d?
Use a property, or properties, to explain.

[ Use the distributive property to write an expression

196

Is he correct? Explain.

03 2 X

0.25x

0.75

{ +

)

( +

)

that is equivalent to 86 + 4b — 2.

that is equivalent to 45 + 30x.

Lesson 18 Lindersiond Sohutions to Eguations
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Study the example problem showing how to write and
solve equations. Then solve problems 1-9,

Example

Larry mows 4 lawns and eamns $24. He is paid the same
amount of money for each lawn. Write and solve an
equation to find how much Larry is paid to mow one lawn,

You can draw a bar model to help you
write and solve an equation that P A .
represents the problem. The equation
4p = 24 represents the problem.

The equation is asking: What number
could you multiply by 4 to get 247

4x6=24

Larry is paid 56 to mow one lawn.
s S e

[l What does p represent in the example?

] What does the expression 4p represent?

[E] What is the solution to the equation 4p = 247
p=_

£ Bevwent to the grocery store with 545. She spent
d dollars and came home with 521. Write and solve
an equation to find how much Bev spent at the store.

Show your work.

Solution:
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Solve.
Use this situation for problems 5-9.

Yaro buys a baseball cap for 59.50. He also buys a new
baseball. Yaro spends $13.50 altogether.

) Write an equation to represent how much Yaro pays
for the baseball.

[} Do you expect the solution to your equation to be less
than or greater than $13.507 Explain.

[} What is the solution to the equation you wrote in
problem 57 Draw a number line. What increments did
you use to label your number line? How can you use
it to help you find the solution?

[} How much does Yaro pay for the baseball?

£} Write an equation using a different operation to
represent how much Yaro pays for the baseball,
Explain why you can use equations with different
operations to represent the same problem.
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Study the example. Underline two parts that you think
make it a particularly good answer and a helpful example.

Example

Ling says that the solution to 8s = 2 is that s must be
greater than 1. Does Ling's solution make sense? Explain
how you know whether or not Ling's solution makes sense
without solving the equation. Then draw a model of the
problem and solve the equation.

L

Show your work. Use numbers, words, and models to i hY

explain your answer. Where does the
example . ..

Ling's solution does not make sense. The expression
* wse numbers fo

85 means to multiply 8 by s. If | multiply 8 by 1,1 get 8, gjpjﬂiﬂ?

which is greater than 2. 5o the solution must be less ‘

than 1. + wie werds te
e.upluin?

| can draw a bar model to help me solve the problem.
* use models to

explain?

Fa
A

* give details?

The bar model shows that 8 times s gives me 2, so
can ask myself what number | could multiply by 8 to
get 2. | know that the number is less than 1, so it must
be a fraction.

The model shows that 8 bars represent 2, so 4 bars
must represent 1. Therefore, each bar represents l.

The solutionto8s = 2iss = l.
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Solve the problem. Use what you learned from the model.

Jake says that the solution to 8.5 — a = 5 is that a equals
13.5 because addition and subtraction are inverse
operations and 8.5 + 5 = 13.5. Does Jake's solution make
sense? Explain how you know whether or not Jake's
solution makes sense without solving the equation. Then
draw a model of the problem and solve the equation.

Show your work. Use numbers, words, and models to

explain your answer. Didyou . ..

* wie aumbers to
explain?

* ure words fo
explain?

* wie models fo
explain?

- give details?
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Solve Inequalities Name:

Prerequisite:

Study the example problem showing how to solve an
equation. Then solve problems 1-7.

Example

Taryn planted 91 tulip bulbs in 7 rows. She planted the
same number of bulbs in each row. How many bulbs
did she plant in each row?

Create a bar model to represent the 7 rows and the total
number of bulbs that Taryn planted.

L]

A

b b b b b b b
—— — J— —
[ What does b represent in the bar model?
] What does each part of the bar model represent?
[} Explain how the model shows that 7b = 91.
[} What operation will you use to solve the equation
7b = 917 Solve the equation to find the number of bulbs,
and justify each step you take to solve the equation.
Show your work.
Solution:
DCurmiculum Associates, LLC  Copying is not permitbed. Lesson 20 Solkve Inequalities 2715
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Solve.

7 Milo and Audrey sold tickets to the school concert.
Milo sold 14 fewer tickets than Audrey. If Milo sold
32 tickets, how many tickets did Audrey sell?

Show your work.

Solution:

I Carmen buys 4 daisies and some roses to make a
flower arrangement. The number of daisies is % of the
number of roses that she buys. How many roses does
she buy?

Show your work.

Solution:

I} Write a multiplication equation and a subtraction
equation that both involve a fraction and have the
same solution. Solve your equations to show that
the solutions are the same.
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Study the example problem showing how to write and solve an
inequality for a real-world problem. Then solve problems 1-9.

Example

Mr. Gemez gets a notice from the bank when the amount
in his checking account drops below 520. For what
amounts will Mr. Gomez receive a notice from the bank?

Use words and symbols to represent the situation. Let x
represent the amount in Mr. Gomez's account. When x is
less than $20, the bank will send a notice.

x <20

Graph the inequality to show all of the solutions. Use an
open circle shows that 20 is NOT a solution.

_‘ | ] 1 1 | ] | 1 ] A 1
I 1 1 T 1 1 T T l i LI
—35 -2 —-i15 —-10 -5 o 5 1 15 20

[} Why is the graph in the example shaded to the left?

3 Is =510 a solution? Substitute —10 into the inequality
in the example to check.

] Name an amount that is NOT a solution to the
inequality. Explain how you know. Vocabulary

inequality astatement
that contains the symbaol

<=, =, =, or =, For any
inequality, there are

[} Suppose the bank sent Mr. Gomez a notice whenever many possible solutions.
the amount in his account dropped to 515 or less. How Mo
would the graph in the example change?

x<5
X =2
x=15
x=0

DCumculum Associates, LLC  Copying is not permitted. Lesson 20 Solve Inequalities 21 ?



Solve.

5] Write the inequality shown on each graph.

- | ] 1 | L S — L 1 L L
| I 1 | LI I I ! l’-
1 1

]
1 T 1 ] T I
—50 —40 —30 —20 —10 [i] 10 20 30 40 50

[} The children at Lincoln Schoal go outside for
recess if the temperature is 3°C or higher. For
what temperatures will the students go
outside? Write an inequality to represent this
situation. Then graph the solution.

| |
I |
-2-1 0 1 2 3 4 5 & 7 8

1) If your score on a computer game is less than 0, you
lose your next turn. For what scores will you lose your
turn? Write an inequality to represent this situation.
Then graph the solution.

) Write a real-world situation for this inequality: x = 9

] Explain how an equation and an inequality are
different. Give an example of each.
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Study the example problem showing how to write and
solve an inequality. Then solve problems 1-9.

Example

You need to be at least 40 inches tall to ride on the roller
coaster at the amusement park. What are some possible
heights for riders? Write an inequality to represent the
heights, and graph the solution on a number line.

Use symbols to represent the situation. Let x be the
possible heights in inches for riders.

x=40
Graph the inequality to show all of the solutions.

i

|
I 1 1
=30 -0 -—10 ] 10 20 30 40 50 60 70

e e e e ——

- | | | |
| I

[11 Leigh is 40 inches tall. Can she ride on the roller coaster?

[*} Brennon is 38 inches tall. Can he ride on the roller
coaster? Use the graph to explain your answer.

[F) Joy wrote the inequality 40 = x to represent the
situation. Is her inequality correct?

[£]) Suppose this graph represents a problem about the
height of people riding the roller coaster. How would
the situation have changed?

[T NN TR SR N N N S S R |
T e T I B e e S Em e

-3 -2 -0 0 M0 X 30 40 50 &0 70
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Solve.
Use this situation for problems 5-6.

You must spend at least $10 at the grocery store to geta
free greeting card.

5 Write an inequality to represent the amount you need
to spend to get a free greeting card. Then graph the
solution on the number line.

|
|
4 & 8 10 12 14 16 18 20 22 24

[ If you spend $9.50, will you get a free greeting card?
Use the graph to explain how you know.

{7 Zarina is scuba diving. She will not dive below
—30 meters relative to the surface of the water. Write
an inequality that represents this situation. Is —20a
solution to the inequality? Explain how you know.

] Write an inequality that has the solution shown
on the graph. Then write a real-world situation for
the inequality.

-
1

Ll 1
| —
2 3 4 5

ER

] Markim looks at the graph below and says that —1 is
the only possible negative solution. Do you agree or
disagree? Explain.
ettt et

&

] L
1 T
-4 -3 -2-1 0 1 & 3 4 5
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Solve the problems.

1 Write an inequality for each graph.

=

] ] L
I 1 T
40 50 &0 7O

] samuel wants to eat at least 15 grams of protein each
day. Let x represent the amount of protein he should
eat each day to meet his goal. Which inequality
represents this situation?

A x<15

B x=15

C x=15

D x=15

Karli chose B as the correct answer. How did she get

that answer?

What does the
direction of the
arrow on the shaded
line tell you about
the ineqpa“"}?

Would a grap]-r for

this sitvation have
an open circle or a
closed circle?

£} The graph shows information about the low
temperature in a particular city in degrees Celsius each
day during one week in January. Write an inequality
for this situation. Then write in words what the graph
shows about the temperature readings.

€ttt

-10 -8 —& —4 -2

o 2 4 & & 10
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What are fome
words that describe
a sitvation in which
the shaded line on
the g.rap.!: Poini‘s
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Solve.

[2] Kalista practices the piano for at least 8 hours each N N
week. Write an inequality for this situation. Then graph Does “at least

the solution an the number line. include f as a
| roluﬁan?

| [ I | —
] T 1" - L

————
-2 0 2 4 6 8 10 12 14 16 18 d

[ Which of these values is a solution
to the inequality x — 1 = 67 Does a given value
] for x make the
7 3 3 2.5 10 inequalif}r true or
false?
Show your work. \° e
Solution:
[} Consider the inequality x = —0.75. Tell whether each

How do you krobw

whether a given

a. —0.75isa solution to value is a solution to
the inequality. |:| True |:| False the inequality?

staternent is True or False.

b. There are many solutions N
to this inequality. D True |:| False —

c. All of the solutions to the
inequality are negative. D True |:| False

d. Theinequality —0.75 << x
is equivalent to the given

inequality. |:| True |:| False
e. —da4.5is5a solution to the
inequality. |:| True |:| False
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P Challenge Activity

Create word problems from a given inequality.

Ask students to write a real-world situation that is represented by
the inequality x > 35, or for more difficulty, -5 = x = 30. Have them
graph their solutions.



Lesson 21

Dependent and Independent Variables

Study the example showing how to compare two
patterns on a graph. Then solve problems 1-9.

Example
Suppose two patterns both start at 0. The 4

rule for one pattern is “add 2, and the rule 1 L
for the other pattern is “add 4. Compare

the patterns using a graph. .

add 2:0,2, 4,6

8
Write the first four numbers of each pattern. &
4
add 4:0,4,8,12 2

ordered pairs and plot them on a graph.
00 (249 @48 (612

[} Explain how the terms in each pattern are related to
the coordinates in the ordered pairs.

i i L -
Use the numbers in each pattern to write o 2 46 8 10 ©

S

Vocabulary

[} Use the ordered pairs to describe how the terms in the
second pattern are related to the corresponding terms
in the first pattern.

[} How would the graph look if you connected
the points?

corresponding terms
the numbers that are in
the same position in two
or more related patterns.
Pattern 1:0,2, 4,6
Pattern 2: 0,4, 8,12

The numbers 2 and 4 are
corresponding terms,
ordered pairs a pair of
numbers that locate a
point on the coordinate
plane.
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Solve.
Use the following patterns for problems 4-8.

Suppose two patterns both start at 0. The rule for one
pattern is “add 6," and the rule for the other pattern is
“add 2.

[} Complete the table to show the first four numbers
in each pattern. Use the corresponding terms in each
pattern to write ordered pairs.

ade | a2 Ordereapais

] 0

[-]] Graph the ordered pairs. ¥

[} Describe the relationship between the corresponding
terms of the two patterns.

> i
o 2 4 6 8 101214 16 18

What directions would you give someone to get from
one point to the next on the graph?

[} How do the directions that you would give in
problem 7 relate to the rules for the patterns?

[} Consider the ordered pairs.
(0,00 (1.5, 4.5) (3,9 (4.5,13.5)

Write two rules, one for the x-terms of the given
ordered pairs and one for the y-terms. Describe the
relationship between corresponding terms.
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Study the example showing the relationship between
variables with a table and an equation. Then solve

problems 1-7.

Example

A music store sells sets of headphones for $6. The table
shows the relationship between the number of
headphones the store sells, b, and the amount of money,
m, the store earns from headphone sales. Write an
equation that represents the amount of money the store
earns from headphone sales.

Mumber of Headphones, b i 1 2 3| 4 5
Amount of Money, m (5] O |6 12|18 24| 30

Use the table to write an equation.

amount of 1 price of each set number
manay = of headphones Ummes of headphaones
m = 6 . h

The equation is m = 6h.

— ——— e —

[} Which is the dependent variable and which is the
independent variable in the example? Explain.

) How much money does the store eam if the store sells
8 sets of headphones? Explain how to use the
equation to find the answer.

[£] One week, the store earned $60 in headphone sales.
How many sets of headphones did the store sell?
Can you use the equation to find the answer? Explain.
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Solve.
Use the example problem to solve problems 4-7.

In the example, you explored how to represent a
relationship with a table and an equation.

Number of Headphones, h i) 1 23 4 H
Amount of Money, m (5 o6& 1218 24|30
m = 6h

You can also represent the same situation with a graph.

[} Think of h and m as x- and y-coordinates, and use the
values from the table to write ordered pairs (h, m).

[F} Graph the ordered pairs. How do they show solutions
to the equation m = 6h7

[} Which point represents the amount of money the
store earns if the store sells 4 headphones? How do
you know?

[} sonia paid $18 for headphones. How many sets of
headphones did she buy? Explain how to use the
graph to find the answer.
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Study the example showing how to represent a problem
with an equation and a table. Then solve problems 1-8.

Example

Jamil pays $10.00 for a swim club membership and $1.50
for each day that he goes to the pool. Write an eguation
and make a table to represent the total cost ¢ that Jamil

will pay the swim club if he goes to the pool d days.

You can use the information given in the problem to write

an equation.
i umber embershi
cost aquals p'::m times '::ifdays plus m fezrs P
€ = 1.5 . d + 10

The equation is ¢ = 1.5d + 10. You can use the equation to
make a table to find Jamil's total cost.

Days,d | 1.5d+10 | Total Cost,ci$)

1] 1.5(0) + 10 10
1 1.5(1) + 10 1ns
2 1.5(2) + 10 13
3 1.5(3) + 10 14.5
4 1.5(4) + 10 16

[} Name the dependent and independent variables in
the problem. Describe the relationship between them.

[F] What is the total cost if Jamil uses the pool on 6 days?
Explain how to use the equation to find the cost.

[E) Lee joins the club but dees not go to the pool. Is the
total cost $07 Use the equation to explain your answer.
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Solve.
Use the example problem to solve problems 4-8.

In the example, you explored how to represent a
relationship with an equation and a table.

c=15d+ 10

| Days,a | 15d+10 | Total Cost ci5)
o 1.500) + 10 10 |
1 15(1) + 10 15 |
2 152 + 10 13 |
3 1.5(3) + 10 145 |
4 1504 + 10 16 |

£} Use the values from the table to write ordered pairs.

[ Graph the ordered pairs on the coordinate plane. i
18
[ What is the total cost of using the pool for & days? 16
Explain how to use the equation and the graph. 14
12
10
a
&
4
2
»
0 1 2 3 4 5 6 7 &

[} If a member paid 525, how many times did he or she
use the pool? Explain how you found your answer.
Did you use the table, equation, or graph to find your
answer? Why?

[ Why is only the first quadrant shown in the graph of
this situation?
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Solve the problems.

[} Admission to an amusement park costs $5.00 and B )
each ride ticket costs $1.50. The equation ¢ = 1.5t + 5 Hew can you use the
represents the total cost, ¢, for admission with a certain equation to find the
numbers of ride tickets, t. Which statement about the total cost?
equation is true? Select all that apply. —O -

A The variable t is the dependent variable.

B The total cost for admission with 5 ride tickets is 57.50.

€ The total cost for admission with 6 ride tickets is $14.00.
D The total cost, ¢, depends on the number of ride tickets, ¢

Colin chose A as a correct answer. Why did he choose that answer?

2 Which ordered pair is NOT included in the graph of o o0
p = 3m + 67 Select all that apply. Which coordinate in
the ordered pairs
A (19 C (10, 36) represents the valves
B (3,12 D (618) of ponthe graph?
\ - J
~ o

i

=,

[} Describe a situation with two variables that you can
represent with an equation that uses two operations.
Write the equation. Explain the relationship between which variable is the
the variables. dependentvariable

Hew does kno Wing

help you to write an
eq vation?

—
- D
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Solve.

[} Use a graph to compare a pattern with the rule

“add 4" to a pattern with the rule “add 2." Start
both patterns at 0. Describe the relationship
between the corresponding terms.

How do you use two
patterns to locate

peints en a g!a];r]n?

Show your work. — -
¥
A
12
10
8
. &
Solution:
4
2

[F]] some students valunteer to plant trees in a new park.
They can plant 8 trees per hour. The table shows the
relationship between the total number of trees they

» X
o 2 4 6 8 1012

What is the

plant, 5, and the number of hours, h. Tell whether each hand g7

statement is True or False.

Mumber of Hours, k 2 4 & B 10
Total Number of Trees
- is 16 32 43 | 64 | BO

a. In 7 hours, the students
can plant 49 trees, D True

b. The equation s = 8h
represents the relationship
between s and h. D True

€. The students need
3 hours to plant 24 trees. D True

d. The number of trees is
the dependent variable. D True

232 Lesson 21 Dependent and Independent Variables

D False

D False
D False
D False
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Unit 3 Game

What you need: Recording Sheet, Number and
Variable Cards

Directions

Your goal is to write an expression and
evaluate it to get as close as possible
to 24,

Mix up the cards and make two
piles, one for numbers and one for
variables. Players take turns picking
two number cards and two variable
cards.

Write an expression using all of the

numbers and variables on your cards. You can
use any operation, as well as parentheses and

expaonents.

Write an equivalent expression.

Try to find numbers to substitute for the
variables in either expression so that you get 24
when you evaluate it. Then record the value of
the expression for the numbers you chose.

Earn 1 point for making an equivalent
expression and 2 more points if the evaluated
expression equals 24. After 5 rounds, the player
with the most points wins.
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Ttry writing
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Tthink about ways to
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CCarmculam Associates, LLC  Copying is nog permitted.




Mame:

——————————————————————————————————————————————————————————————————

_________________________________________________________________




Lesson 23

Polygons in the Coordinate Plane

Study the example showing how to solve a measurement
problem using a shape on a coordinate plane. Then solve
problems 1-9.

Example
Mr. Hiroshi plans to tile the floor of his family room. He y

draws a rectangle on the coordinate plane to represent

the floor. What is the area of the floor in square units?

The area of a rectangle is length > width. You can count
units to find the length and the width.

The length of AE is 5 units. The length of BC is 6 units.
The area of rectangle ABCD is 5 % 6, or 30 square units.

L
-

You can also use ordered pairs to find the horizontal

distance and the vertical distance between points on the
coordinate plane.

(=]

—— -

E) Write the ordered pair for each point.
Al ) B( 1 d ) D )

) Explain how to use the x-coordinates of point A and
point D to find the distance between the two points.

- X
12 3 45 6 7 B 9

— — — — i —

) Explain how to use the y-coordinates of point C and
point D to find the distance between the two points.

2] Find the lengths of these sides using the coordinates
of their endpoints.

AD o

5] What is the perimeter of rectangle ABCD? Explain how
you found the perimeter.
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Solve.

Use the shape on the coordinate plane to solve

&
problems 6-8. ol Do LE_
[7] What are the coordinates of each point on the shape? :
Al ) Bl ) O ) D{ } Bl —.
£ ) Al ) Gl ) HI ) . [
3
[ Find the area of the shape. Explain how you found 3 < .
YOUF answer, 1
Show your work. 06 1 23 4567898
Solution:
[} Find the perimeter of the shape.
Show your work.
Solution:
[F] Use the coordinate plane to draw a rectangle with ¥
an area of 24 square units. Label the corners of the ol
rectangle W, X, ¥ and Z Explain how you know that s
the area of the rectangle is 24 square units. ;
-]
5
4
3
2
1
Q 1 2 3 4 5 6 7 B 9 *
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Study the example problem showing how to find
missing coordinates and dimensions of a rectangle.

Then solve problems 1-9.

Example o ¥ i

=25 1 I
Ms. Issa is planning to build a rectangular fishpond *
in her garden. A drawing shows three corners of the |
pond with coordinates (4, —2), (—2, —2), and (-2, 5). ! !
Where is the fourth corner? 1 l

- o - i

You can graph the information given and then I 1
sketch the rectangle. (221 | 114, =3

[1 What are the coordinates of the fourth corner?

2 How did you locate the fourth corner to sketch
the rectangle?

] Explain how to use counting to find the distance
between (—2, —2) and (4, —2).

1) Explain how to use absolute value to find the distance
between (—2, —2) and (-2, 5).

50 Explain how to find the area of the pond.
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Solve.
Use the following situation to solve problems 6-8.

Mrs. Rockwell is buying a rectangular lot on which to build
a new home. Three corners of the lot are at (5, —3), (—2, —3),
and (—2, 2) on the coordinate plane.

[ Graph the three corners on the coordinate plane. What ¥
is the ordered pair for the fourth corner of the lot?

-

[} What is the perimeter of the lot?
Show your work.

Solution:

[} Mr. Brown bought a lot that is half as long and twice as
wide as Mrs. Rockwell's lot. How does the area of his lot
compare to the area of Mrs. Rockwell's lot? Explain
how you know.

5] Nadirm wants to build a square pen for his rabbits. He
plots two corners on a coordinate plane at (3, —3) and
{—3, 3). Abe says that he should plot another corner at
(3, 3). Does this make sense? Explain why or why not.
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Study the example problem showing how to find the
area of a polygon on a coordinate plane. Then solve
problems 1-7.

Example

A floor plan for a building shows corners of the building at '
{0, ), (6, 0), (9, 5), and (3, 5). What is the shape of the floor
of the building? How can you find the area of the floor?

You can graph the information given and connect the . ! /"f ! ! /r'Hr
points to find the shape of the floor. The connected points

form a parallelogram, so the floor is a parallelogram. - A f;"

You can find the area of the floor by multiplying its base MR 1
times its height since it is a parallelogram. ¥

F) What is the base length of the parallelogram in the
example? How did you find the base length?

) What is the height of the parallelogram in the example?
How did you find the height?

[} Find the area.

1] Katerine divided the parallelogram into two congruent
triangles and a rectangle in order to find its area.
Does her method work? If so, show that it works.
If not, explain why not.
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Solve.

Use the following situation to solve problems 5-6.

Madeline plotted these points to represent the corners of a
vegetable garden: (0, 0), (6, 0}, (3, 7).

[5] Draw the shape on the coordinate plane. What shape '
is the garden? Find the area of the garden.

Show your work.

Solution:

[ suppose Madeline uses (6, 7) rather than (3, 7) as
the third corner for her garden. How will that change
the shape of the garden? How will the areas of the
two gardens compare?

[} Aflower garden and the lawn around it are shown on ¥
the coordinate plane. What is the area of the lawn?
Show your work.
“Garden
Lawn
i !
£ o 1 =
L
Solution:
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Solve the problems.

£} Find the area of the X s \

trapezoid. How can you
\ separafe this

Show your work. . | | | \ | frapezoid inte
different

/"II . . | | shapes?

~O

o

Solution:

[} Three corners of a v g , ™
rectangular park are ! " How does plotting
located at (—3, 1), (4, 1), peints for the fhree
and (4, —2). corners help yeu find

' - ! the poinf for the
PartA - T >« fourth corner?
What are the coordinates b IS S
of the fourth comer? | 1 1 =
PartB ¥
What is the perimeter of the park? Explain how you
found your answer.
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Solve.

) Keaton drew a parallelogram on a coordinate plane.
Two vertices of the parallelogram were located at (1, 1)
and (1, 7). The area of the parallelogram is 18 square
units. Tell whether each statement is True or False,

a. The x-coordinate of the
other two vertices of the
parallelogram could be —2.

b. The x-coordinate of the
other two vertices of the
parallelogram could be 4.

c. The parallelogram must
be a square.

d. The perimeter of this
parallelogram could be
18 units.

|:| True

|:| True
|:| True

|:| True

D False

D False
D False

D False

£} Gianna plotted these points and then connected
the points in order from J to N and then back to fto
show the shape of her room. Draw the room on the
coordinate plane. What is the area of Glanna's room?

J(1,0) K1, 6) LIS, 6) M(9,3) N6, 3)

Show your work.

| What is the formula
for the area of a
rara”e]ngmm?

What chapes do you
see When you plot
and connect the
painﬂ?

Solution:
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Lesson 24

Nets and Surface Area

Study the example problem showing how to find the area
of a polygon. Then solve problems 1-8.

Example

A

Gary drew a picture of a nameplate that he

plans to make. He wants to find the area of the 4™

AV

nameplate. How could Gary break apart the |

figure to find its area?

A

Gary separates the figure he drew
into two triangles and a rectangle.

-
-

13 em

k4

[} Label the dimensions of the rectangle and one of the triangles.

om

) What is the area of the rectangle?

[E) What is the area of the triangle?

2] What is the area of the nameplate? Write an equation
to show your solution.
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Solve.

Use the trapezoid to solve problems 5-6.

5m
Separate the trapezoid into figures whose areas you []
can find. Label the dimensions. 15m
What is the area of the trapezoid? T
Show your work.
Solution:
Hector drew three rectangles to show the letter H on Aam
his notebook. Use the rectangles to find the area of
the letter he drew. 4.5ch
Show your work. 2em
45em
"
10em
Solution:

Pat says that the parallelograms below do not have the
same area. |s she correct? Explain.

ity
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Mame:

Study the example showing how to find the surface area
of a rectangular prism. Then solve problems 1-8.

Example

10in.

4 i

Kanene wants to know how much wrapping
paper she needs to cover this box. How much Ain.
Sin.

wrapping paper does she need?

100n

You can use a net to help you solve the problem.

4 in. 10in.

5in.

Sin.

A

[} Complete the table to find the area of each face.

Face | Length (in.) | Width (in.) | Area (sqin.)

Top

10

5

Baottom

Front

Back

Right side

Left side

[ Which pairs of faces have the same areas?

[} What is the surface area of the box? Use your answer
to problem 2 to write an equation.

£} What is the relationship between the surface area of a
rectangular prism and the area of each face?
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Solve.

[E) Carl drew this net for a wooden shed that he will build. =L
He wants to protect the wood against the weather by
using a sealant on all of the outside surfaces, including 5t
the bottom. Will a container of sealant that covers
200 square feet be enough to protect the outside surfaces?

5ft

10t
Show your work.

ift

Solution:

[} Susana is making a small box. The 20-cm by 20-cm
front of the box will be glass. The other faces will be
wood. How much wood does Susana need to make 20 em
the box?

Show your work. 12.em

Solution:

[} The surface area of a cube is 216 square meters. What
is the height of the cube? Explain.

5] Mike says that if he doubles each dimension of any
rectangular prism, the surface area also doubles. Is
Mike correct? Give an example to support your answer.
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Study the example showing how to find the surface area
of a triangular prism. Then solve problems 1-7.

Example
What is the surface area of the triangular prism shown?
You can draw and label a net of the prism to help you.

51t A
sft 5ft

5ft

=1~

L]

Bft

[} Complete the table to find the area of each face.

Triangle & 4
Triangle

Rectangle

Rectangle

Rectangle

[ Why do the rectangular faces have different areas?

[ What is the surface area of the triangular prism? Write
two eguations to represent the surface area.
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Solve.

Use the following situation to solve problems 4-6. Sem
13cm

Jane is decorating a paperweight in the shape of a m
triangular prism. The diagram shows its dimensions.

12em

[} Label the net of the triangular prism to show the
dimensions of the faces.

) What is the surface area of the paperweight?
Show your work. —

Solution:

[} Amad used the expression 2:% 24.5 +3013+12) to

find the surface area of the paperweight. What is
wrong with his expression? Correct Amad's mistake.

[} The picture shows the dimensions of one base of a
triangular prism. The height of the prism is 2 meters. 17m Em
What is the surface area of the triangular prism?
Explain how to find the answer. 15m
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Mame:

Study the example problem showing how to find the
surface area of a pyramid. Then solve problems 1-8.

Example
What is the surface area of the pyramid?

You can draw and label a net to help you.

i
i 10.cm
1
i

|

10 em
Bcom kg=e==a=
]
8 o

f— — — —

]| Complete the table to find the area of each face.

Face | Base [cm) | Height [cm) I.ﬂrea [sep em)
Triangle ] 10

Triangle
Triangle
Triangle
Square

[} Describe the number of faces and their shapes.

[} Use formulas to explain how to find the area of each face.

£} What is the surface area of the pyramid? Write an equation
to represent the surface area.
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Solve.
Use the following situation to solve problems 5-7.

Marcos is making a pyramid in his wood shop class. The
base of the pyramid is a rectangle.

12cm

[E] Label the net of the pyramid with the dimensions of
the faces.

[} What is the surface area of the pyramid?
Show your work.

-

Solution:

[} Yolanda used the expression |%- 12:10) + |% 8412+

(12 + 8) to find the surface area of the pyramid. What is
wrong with the expression? Correct Yolanda's mistake.

2] The surface area of a pyramid is 540 square inches.
Its base is a square with a side length of 10 inches.
What is the height of one of the triangular faces of the
pyramid? Explain how to find the answer.
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Solve the problems.
[} Rita keeps her craft supplies in a container without a - !

top. The container is a triangular prism. Rita plans to How many faces

cover the outside of the container with decorative should you include in

paper. How much paper does she need? yeur caleulations?

Show your work.

0in,
Solution.
) Look at the pyramid below. 'S ™,
What de you need
L to know to find the
sur‘race area a‘F a
p}rrnmicl?
it A -
sft & o

Tell whether each statement about the pyramid is True or False.

a. The area of each triangular face is 30 square feet. D True D False

b. The surface area of the pyramid is 85 square feet. D True D False

c. A netof the pyramid would have three triangular faces. D True D False

d. The area of the base is 25 square feet. D True D False
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Solve.

[} The net represents a rectangular prism. ' S . '
Which expression represents the L L R

surface area? Select all that apply. surface area of a
recta ng ular pri §ml

A (3-5+(5-2)+(2-3)

2cm

B 15+15+6+6+10

5com

€ 2(3-5)+2(3-2)+ 2(2-5)

D 2010) + 2(6) + 2(15)

Horus chose A as the correct answer. How did he get
that answer?

[[]] Does the diagram represent the net of a triangular

prism? Choose Yes or No. Hew many faces on
a ‘f'riangu'ar prism

a. i': are ‘f'riang]e;?
\/. D Yes D Mo
b.
D Yes D Mo
N B

D'T'E'S D Mo

) Design your own pyramid. Describe your pyramid, and
then choose its dimensions and find its surface area.
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