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How to Use This Product

Kit Components
High-Interest Books (six copies of six titles)
Books feature various, high-interest topics across content areas.

Overview Cards
Overview cards include a book summary, mathematics
objective, reading levels, mathematics vocabulary, and
cross-content connections.

Booster Cards
Activities engage students in real-world mathematics
and require students to demonstrate mathematical
practices and processes.

Management Guide

The Management Guide includes a brief overview of
the research, standards correlations, and instructional
options and suggestions. Resources include student
activity sheets, reproducible manipulatives, and rubrics.

Digital and Audio Resources
PDFs of the books, Booster Cards, Response pages, as well as professional audio recordings of
the books are included. A complete list of available resources is listed on page 40.
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How to Use This Product

Pacing and Instructional Setting Options
The following pacing and instructional
setting options show suggestions for
how to use this product. The Focused
Mathematics: Booster Pack series is designed
to be flexible and can be used in tandem
with a core curriculum and a teacher’s
preferred instructional framework, such as
Guided Math.

Pacing
Teachers should customize pacing according
to student need. Each Booster Card
includes 100 minutes of activities for a
total of 600 minutes. Teachers may assign
specific activities to meet instructional
objectives or allow students to choose
activities. Students may complete one
activity or several activities to match the
time available and their instructional needs.
Activity

Approximate
Time

Read It

30 min.

Ask It

5 min.

Talk about It

5 min.

Model It

10 min.

Estimate It

5 min.

Explore It

20 min.

Solve It

15 min.

Prove It

10 min.
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Instructional Setting Options
Whole-Class Instruction

Whole-class instruction is best suited for
introducing each text to students or for
teaching specific strategies or content-area
concepts as they apply to instructional
standards and objectives. In this setting,
every student engages with the same text
at the same time. PDFs of the books are
available in the Digital and Audio Resources
and are great for displaying to the whole
class for a shared-literacy experience.

Small-Group Instruction

Instructional frameworks, such as Guided
Math, support teachers who want to work
with a specific group of students on a
targeted comprehension or content skill.
During small-group instruction, the teacher
works with a select group of students with
similar instructional needs. Students may
sit with the teacher, either at a table or on
the carpet. This setting promotes a sense of
teamwork and collaboration and encourages
participation in mathematical discussions.
Working with students in small groups is
also a great opportunity for teachers to
informally assess student progress and make
anecdotal notes.

Workstations or Centers

Students may engage independently or
with partners at workstations or centers
to build fluency, comprehension, and
vocabulary, while applying math concepts
and process skills. When working within
this instructional setting, it is important that
procedures and expectations are clear and
students are able to complete the activities
with little to no teacher guidance so that
teachers can spend time with small groups.

30000—Focused Mathematics: Booster Pack
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How to Use This Product

Strategies for Differentiating
Booster Card Activities
Below-Level Learners
You may choose to support belowlevel learners with some or all of
these suggestions:
• Manipulatives: Provide belowlevel learners with concrete or
representational manipulatives to
help them explore the mathematics
concepts. PDFs of reproducible
Cartesian plane graph paper, isometric
graph paper, place value chart (pages
29–31) are available in the Digital and
Audio Resources.
Car tesian Plane
Isometric Graph Paper

revealing the numbers, focusing on
reading comprehension only. Then,
have students brainstorm numbers that
would make sense for the problems,
justifying their suggestions. Finally,
add the numbers back into the word
problems, and have students solve.

Above-Level Learners
You may choose to support abovelevel learners with some or all of
these suggestions:
• New Booster Cards: Have students
create Booster Cards for books in your
classroom library.
• Multimedia Presentation: Challenge
students to create multimedia
presentations to demonstrate what they
learned from the Focused Mathematics:
Booster Pack.

English Language Learners
ics: Booster
30000—Focused Mathemat
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ten thousandths

thousandths

hundredths

tenths

ones

tens

hundreds

thousands

ten thousands

hundred thousands

millions

ten millions

hundred millions

billions

ten billions

hundred billions

trillions
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• Numberless word problems: Rewrite
word problems, leaving blanks in
place of the numbers, or place small
sticky notes over the numbers in the
problems. Have students figure out
what the problems are about before

12
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You may choose to support English
language learners with some or all of these
suggestions:
• Professional Audio Recordings:
Model fluent reading by having
English language learners listen to the
professional audio recordings of the
books that are available in the Digital
and Audio Resources.
• Sentence Frames: Support language
development and acquisition with
sentence frames, such as the following:
Bivariable data has _____ variables.
The x-axis represents _________.
The y-axis represents ________.

© Teacher Created Materials

How to Use This Product

Assessing Activities
Each Focused Mathematics: Booster Pack
offers multiple assessment opportunities.
Teachers can gain insight into student
learning through small-group observations
and analysis of student responses to the
Booster Card activities. These formal and
informal assessments provide teachers with
additional data to help make informed
decisions about what to teach and how to
teach it. An answer key is provided (pages
34–37) to help evaluate student responses.

The Mathematician Checklist on the
back of the Booster Cards provides an
opportunity for students to reflect on
their work. Distribute copies of the My
Mathematician Checklist activity sheet
(page 32) to students to guide self-reflection.
Use the Mathematician Rubric (page 33)
to assess students’ mathematical practices
and processes. These rubrics may be
used in conjunction with each other to
guide conversation during teacher-student
conferences.

Name: __________________
______

_________ Date: ______

____________

My Mathematician Che
cklist

Directions: Use this list
to make sure you have done
your best work.
Book Title: ____________
________________________
_____________
❑ I read the entire book.
❑ I made sense of the proble
ms.
❑ I persevered.

❑
❑
❑
❑

I constructed viable argum
ents.
I justified my strategies.
I used precise mathematica
l language.
I used models to organi
ze, record, and communicat
e
mathematical ideas.
❑ I communicated my ideas
clearly.

▲ Use the Mathematician
Checklist on each
Booster Card as a
quick reference while
completing activities.

© Teacher Created Materials
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You persevered.
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▲ Distribute copies of
the My Mathematician
Checklist (page 32) to
students as a way to
encourage self-reflection
and mathematical
practices and processes.
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Mathematician Rubric
(page 33) to give
students feedback.
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About the Books and Activities

Book Summaries
Below are summaries of each book for
teacher reference. This way, teachers can
decide which books match the content that
they would like to cover with their students.
Also, teachers can use these summaries
as a way to begin a group discussion with
students about the books.
No Way! Spectacular
Sports Stories
Some people say the most
entertaining part of watching
sports is the unpredictability of
a game. Even though statistics
can help people predict what
may happen, anything is possible. Read
about some of the most exciting sports
moments in history and use statistics along
the way!
No Way! Amazing Acrobatics
Welcome to the world of
extreme acrobatics! Have you
ever watched aerialists swing
on trapezes? Do you wonder
how contortionists bend
their bodies into mesmerizing positions?
Discover the artistry and athleticism behind
these amazing feats as you approximate
irrational numbers.
Power of Patterns: Fractals
Have you ever looked into
a carnival mirror that shows
multiple reflections? It looks
like the reflections go on
forever. Those are fractals.
Use scientific notation as you explore the
world of fractals.

18
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Where Germs Lurk
Germs are everywhere.
They’re on your hands,
your school supplies, and
even in your mouth! Write,
simplify, and evaluate
algebraic expressions to
explore how fast germs can spread. Learn
about scientists who study germs and simple
things that you can do to keep them from
spreading.
Land Animals
Learn interesting facts
about Earth’s land animals
while solving equations
and inequalities. Discover
unique species from around
the globe, and understand
how zoologists use variables to solve
equations and equalities to answer questions
about animals.
Sea Creatures
The ocean is home to
thousands of creatures.
Learn about some of the
most unique creatures of
the deep, such as the newly
discovered squid worm.
Using equations and inequalities, you will
be making your own ocean discoveries in no
time!

© Teacher Created Materials

About the Books and Activities

Reading Levels and Content Areas
Teacher Created Materials takes great
care to maintain the integrity of authentic
informational text while leveling it to make
the text accessible for all students. In this
way, our content-area books provide rich
informational reading experiences from
which students can learn and be ready
for the complexity of college-and-career
level reading.
To preserve the authenticity of these
reading experiences, it is crucial to maintain
important academic and content vocabulary.
Title of the Book

To support leveled instruction, new and
challenging terms are used repeatedly and
defined in text to promote understanding
and retention.
The measures in this chart are for reference
only. Books in the Focused Mathematics:
Booster Pack series were chosen to include a
range of grade-appropriate reading levels to
support grade-level mathematics standards.
Note: Reading levels vary from program to
program and do not correlate exactly.
Lexile® Level

Guided Reading

*No Way! Spectacular Sports Stories

1000L

U

*No Way! Amazing Acrobatics

950L

Y

*Power of Patterns: Fractals

980L

Z

Where Germs Lurk

860L

T

Land Animals

970L

V

Sea Creatures

900L

U

*These titles have been officially leveled using the F&P Text Level Gradient™ Leveling System.

© Teacher Created Materials
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Name:__________________________________ Date:___________________

Booster Card Workspace A
Directions: Complete the Booster Card activities in the workspaces.
Circle the activity title(s) to label your work.
Book Title: ___________________________________________________
Ask It · Talk about It · Model It · Estimate It
Explore It · Solve It · Prove It

Ask It · Talk about It · Model It · Estimate It
Explore It · Solve It · Prove It
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________

26
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Name:__________________________________ Date:___________________

Booster Card Workspace B
Directions: Complete the Booster Card activities in the workspace.
Circle the activity title(s) to label your work.
Book Title: ___________________________________________________
Ask It · Talk about It · Model It · Estimate It
Explore It · Solve It · Prove It
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
© Teacher Created Materials
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Name:__________________________________ Date:___________________

Booster Card Workspace C
Directions: Complete the Booster Card activities in the workspace.
Circle the activity title(s) to label your work.
Book Title: ___________________________________________________
Ask It · Talk about It · Model It · Estimate It
Explore It · Solve It · Prove It

28
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Name:__________________________________ Date:___________________

My Mathematician Checklist
Directions: Use this list to make sure you have done your best work.
Book Title: __________________________________________________

❑
❑
❑
❑
❑
❑
❑

I read the entire book.
I made sense of the problems.
I persevered.
I constructed viable arguments.
I justified my strategies.
I used precise mathematical language.
I used models to organize, record, and communicate
mathematical ideas.

❑ I communicated my ideas clearly.
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
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Name:__________________________________ Date:___________________

Mathematician Rubric
Directions: Score each item on a scale of 1 to 4. Some of the items may
need to be assessed through conversation and observation.
4 = Great   3 = Good   2 = Okay   1 = Needs Improvement
Book:
You read the entire book.

4

3

2

1

You made sense of the problems.

4

3

2

1

You persevered.

4

3

2

1

You constructed viable arguments.

4

3

2

1

You justified your strategies.

4

3

2

1

You used precise mathematical language.

4

3

2

1

You used models to organize, record, and
communicate mathematical ideas.

4

3

2

1

You communicated your ideas clearly.

4

3

2

1

Total

Comments
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
© Teacher Created Materials
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Appendix

Answer Key

(cont.)

Estimate It

Approximately 9 boys. Note: students might
even estimate the length, height, and width of
an average boy to determine the distance in feet
or meters.

Explore It

√34 meters. It is an irrational number.

Where Germs Lurk
Ask It

Responses will vary but may include, “What
are the rules for simplifying expressions with
exponents?”

Talk about It

Solve It

√13 meters

Responses will vary but should include
this equation to solve for the answer
250 × 25 = 8,000.

Prove It

Model It

The classmate is incorrect. 2.74 is a rational
number because its decimal expansion
terminates, meaning it can be expressed
as the quotient or fraction of two integers,
where the denominator is not zero.

Power of Patterns: Fractals
Ask It

Responses will vary but may include, “Why do
we use scientific notation?”

Talk about It

Responses will vary but may include,
“Scientific notation makes it easier to write
very large or very small numbers.”

Model It
1.3 × 106

Estimate It

6 × 103; Explanations may vary but may
include 60,000 is closer to 6,000 on a number
line than 600,000.

Explore It

Cloud A has more ice crystals; 1.3 × 106 is 500
times greater than 2.6 × 103

Solve It
3.6 × 108

Prove It

27 = 128

Estimate It

Answers will vary but may include a
reasonable range of 5,000–8,000 depending
on the number of groups of bristles.

Explore It

page 10 sidebar:
a.	 192 – 162
b. (30)(60)
c. 19,710 ÷ 365
page 17 sidebar:
a.	5s
b. 5(3) = 15 minutes
c. 5(10) = 50 minutes
page 25 sidebar:
a.	3x
b. 2(3x)
c. x + 3x + 2(3x) = x + 3x + 6x = 10x
d. 10x = 10(6) = 60 cases

Solve It

a.	 week 1: c + 60; week 2: 3(c + 60) = 3c +
180
b. 4(a + u) or 4a + 4u
c. 200 cases
d. 8n; 512 bacteria cells

13,700,000,000

© Teacher Created Materials

30000—Focused Mathematics: Booster Pack

35

Where Germs Lurk
Book Summary
Germs are everywhere. They’re on your hands, your school
supplies, and even in your mouth! Write, simplify, and evaluate
algebraic expressions to explore how fast germs can spread.
Learn about scientists who study germs and simple things that
you can do to keep them from spreading.

Objective
Know and apply the properties of integer exponents to generate
equivalent numerical expressions.

Mathematics Vocabulary
base
cubed

exponent
exponential expression

power
squared

Cross-Content Connections
(Science) Being sick is never fun. Germs can spread quickly to
cause illnesses among many people. Have students study ways
to stay healthy during flu and cold season. Have them create
public service announcements to educate others about staying
healthy.
(Social Studies) Population projections are estimates based on
information from the most recent census. Have students predict
their school’s future population by analyzing past enrollment
information.

TCM 30052 (i20304)

Reading Levels
Lexile®: 860L
Guided Reading: T

Where Germs Lurk
Activities
Read It F
Germs are everywhere. They’re on your hands, your school supplies, and even in your mouth!
Write, simplify, and evaluate algebraic expressions to explore how fast germs can spread. Read
about scientists who study germs and simple things you can do to keep them from spreading.

Ask It A

Talk about It A

Look at page 13 of the book. What questions can
you ask a partner about writing, simplifying, and
evaluating expressions? Use precise mathematical
language.

Look at the table on page 26 of the book. There are
100 bacteria cells. Bacteria double four times an
hour. This is equivalent to (100) 24. Determine the
equivalent expression for 250 bacteria cells doubling
five times an hour. Tell a partner how you found your
answer.

Model It B

Estimate It A

Look at the table on page 12 of the book. When 32
cells double, the result is 64 cells, or 26. What if 64
cells double? Write the equivalent expression using
exponents.

Look at the picture of the toothbrush on page 22 of
the book. 350b represents the number of germs on
one group of bristles. Estimate the number of germs
on a whole toothbrush. Explain your reasoning.

Explore It D

Solve It C

Complete the Let’s Explore Math sidebars on pages
10, 17, and 25 of the book.

Complete the Problem Solving activity on pages 28
and 29 of the book.

Prove It B
Javier thinks 4-2 = S . Do you agree? Why or why not? Justify your reasoning.

Where Germs Lurk
Mathematician Checklist
❑
❑
❑
❑
❑
❑
❑

I read the entire book.

❑

I communicated my ideas clearly.

I made sense of the problems.
I persevered.
I constructed viable arguments.
I justified my strategies.
I used precise mathematical language.
I used models to organize, record, and
communicate mathematical ideas.

i20250

Where Germs
Lurk
Writing, Simplifying, and Evaluating Expressions

Lori Barker
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What Are Germs?
“Cover your mouth when you cough!”
Sound familiar? We have all been told to cover our
mouths when we cough or sneeze. You know to wash your
hands after using the restroom and before eating, and not to
put your mouth on a drinking fountain. We do these things
to prevent the spread of germs. But what are germs anyway?
Germs are tiny, living things that you can only see
with a microscope. They are microbes, or microorganisms
(mahy-kroh-AWR-guh-niz-uhmz). Some germs are made
up of only one cell. Others are not even a complete cell and
need to be inside another living organism in order to survive.
Many microbes are necessary to help us stay healthy.
Unfortunately there are germs that lurk all around us that
can make us very sick.

Covering a cough or sneeze helps
prevent the spread of germs. It is
best not to use a bare hand to cover
your mouth since germs are easily
spread through contact with hands.
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As much as we try to prevent the spread of germs, most people
get sick once in awhile. Sometimes students must be absent from
school due to illness. Schools keep track of students’ absences by
collecting data.
Numerical expressions can be used to help understand data. A
numerical expression is a combination of numbers and operations
that has not been evaluated. Suppose in Mr. Marin’s fifth period
class, there were twice as many absences as in his third period class.
The numerical expression 2(46) represents the first semester absences
from Mr. Marin’s fifth period class.
First Semester Absences in Mr. Marin’s Math Classes
Class

Number of Absences

1st period

75

3rd period

46

5th period

2(46)

Different Ways
to Show It
Multiplication expressions can
be shown in different ways:

2 × 46
2(46)

2 • 46
(2)(46)
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Louis Pasteur
When was the last time you had a cold? Colds are caused
by germs. Louis Pasteur (LOO-ee pa-STUR) is known as the
father of microbiology. He developed the “germ theory of
disease.” He found that microorganisms can cause disease, such
as the last cold you had. He found that germs lurk in the air,
on your skin, in your body, and just about anywhere else you
can imagine.

In 1865, great numbers of silkworms began dying in a town
in France. The silkworms were not making their cocoons, so
the silk industry was suffering. Pasteur was asked to study the
silkworms to see what was causing their illness. When Pasteur
looked at sick silkworms under a microscope, he saw microbes.
The silkworms had germs that were making them sick.
Silkworms are not
really worms. They
are caterpillars.

Louis Pasteur (1822–1895)
did a lot to help us
understand germs.

Lurking Germs
Bacteria and viruses are two common types
of microorganisms that can cause infections.
Bacteria are small, but viruses are even smaller.

6

The cocoons of silkworms
are used to make silk.
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Only the healthy silkworms that ate the remains of sick
silkworms became ill. Specific germs from the sick silkworms
infected them. Pasteur saw with his microscope that germs were
living on the sick silkworms. With this research, Pasteur made a
clear connection between germs and disease.

Silkworms eat mulberry leaves.

Silk thread comes
from the cocoons
of silkworms. Dry
cocoons are soaked
in boiling water to
soften them. Then the
fibers are unwound to
produce thread.

In one of his experiments, Pasteur spread the remains of
some sick silkworms onto leaves and fed the leaves to healthy
silkworms. The healthy silkworms got sick. He spread the
remains of some healthy silkworms onto leaves and fed those
leaves to other healthy silkworms. This time, the healthy
silkworms did not get sick.

Different Ways to Show It
Pasteur studied silkworms to figure out what was
making them sick. Imagine that in one experiment
he had 100 silkworms that he needed to divide into
100
four groups. The numerical expression 4 represents
the number of silkworms in each group.
Division expressions can be shown in different ways:

4 )100

8

100
4

100 ÷ 4

This silk thread will be dyed
and woven into cloth.
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Pasteurization

A worker checks pasteurization
equipment at a dairy farm.

Germs can lurk in the foods we eat and the liquids we drink.
Heat can kill germs. But too much heat can destroy whatever
the germs are in. Pasteurization (pas-chuh-ruh-ZAY-shun) is a
process that uses heat to kill germs without destroying the flavor
and other properties of food. Louis Pasteur developed it. Food
is heated below the boiling point for a certain amount of time.
Today, milk and many other foods and drinks are pasteurized.

L

XPLORE Math
E
S
’
ET
Here are some guidelines for pasteurizing milk:
Pasteurization Temperature

Heating Time

145°F (63°C)
162°F (72°C)
192°F (89°C)

30 minutes
15 seconds
1 second

a. Heating milk to 192°F instead of 162°F saves time. Write
a numerical expression that shows the difference in the
two temperatures.
b. A dairy factory pasteurizes its milk at 63°C. Write a numerical
expression to show how many seconds it takes to pasteurize milk
at that temperature. (Hint: Remember, 1 minute = 60 seconds)
c. The average dairy cow produces about 19,710 gallons of milk
in one year (365 days). Write a numerical expression to find the
number of gallons the average dairy cow produces each day.
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Milk that has not been pasteurized is
called raw milk. Raw milk from healthy
cows contains few bacteria, so drinking
it would not likely be hazardous to one’s
raw milk
health. However raw milk can easily
become contaminated (kuhn-TAM-uh-neyt-ed) by equipment at a
dairy factory. Also, cows can spread diseases through their milk.
Because of this, many places do not allow raw milk to be sold for
people to drink.
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Having a few disease-causing bacteria is typically not much of
a threat. Our bodies are usually good at attacking such invaders.
The problem is that germs can multiply quickly to become more
than the body can fight.
Bacteria spread by making more of themselves. Each cell
splits in half, which is the same as doubling. Look at how
quickly one cell becomes many more.
1 cell doubles

(1) • 2 = 2

2 cells double

(2) • 2 = 4

4 cells double

(2 • 2) • 2 = 8

8 cells double

(2 • 2 • 2) • 2 = 16

16 cells double

(2 • 2 • 2 • 2) • 2 = 32

32 cells double

(2 • 2 • 2 • 2 • 2) • 2 = 64

When one cell
multiplies and
becomes two
cells, it does so
by dividing in
half. Notice that
multiplying by 2
gives the same
result as dividing
by ½.

A factor that is multiplied two or more times (such as 3 • 3 • 3 • 3) can
be written in exponential form. Exponential form has a base and an
exponent. The base is the number used as a factor. The exponent is the
number that tells how many equal factors must be multiplied. 3 • 3 • 3 • 3
is written 34 in exponential form. It is read three to the fourth power.

Did you notice that after four doublings, there are 16 cells?
We can show this numerical expression in exponential form.
Using exponents saves a lot of time and space when representing
large numbers. The expression 24 represents
2 • 2 • 2 • 2, which equals 16. 24 shows
that each time a cell multiplies, it
creates two cells. Multiplying
four times creates a total of
16 cells.
bacteria cells dividing

L

1•2 = 2
1÷½ = 2
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Exponential Form
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Imagine a bacteria cell that can
create five of itself each time it splits.
a. Write an expression to find how many cells there would be
after three splits. Use exponential form.

MRSA bacteria can
multiply quickly.

b. Write an expression to find how many cells there would be
after six splits. Use exponential form.
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Germs on
Your Hands
Germs lurk on your hands. Did you wash your hands
yesterday? How many times? The variable w can stand for
the number of times you washed your hands. Variables are
letters or symbols that can be used to represent numbers.
This number may not be known. The number can also
change or have different values at different times. Other
letters such as x, y, and n are often used as variables. Even
pictures or boxes can be variables.

When you wash your hands, you need to use soap and
warm water. Each wash should last at least 20 seconds.
Multiply the number of times you wash your hands in a day
by 20 seconds. You get the total amount of time you spend
washing your hands in a day. We can show this as 20w. This
is an algebraic (al-juh-BREY-ik) expression. It is a combination
of numbers, variables, and one or more operations.

You expect doctors to wash their
hands before examining you. This
became common only after many
scientists, including Pasteur, argued
for years that hand washing can
prevent the spread of many diseases.

Bacteria are tiny. About a
million bacteria can fit on
the head of a pin. These
bacteria are salmonella
(sal-muh-NEL-uh), which
can make you very sick.

Algebraic expressions are made up of terms. In the term 20w,
the number (20) that is multiplied by the variable is called the
coefficient. The term 20w means “20 multiplied by the value w.”
coefficient

14

20w

variable
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Did you know that germs can even be found on soap?
Regular soap does not kill germs. It helps to lift the germs off
the skin so that those germs may then be rinsed off. You can
reduce the number of germs on your soap by rinsing the bar
after you use it.

Each time you wash
your hands, try to do it
for at least 20 seconds
in warm water with
soap. Singing the
“Happy Birthday”
song twice is a good
way to estimate that
amount of time.

Suppose you wash your hands for 20 seconds, 12 times per day. Evaluate
the expression 20w to find the time spent washing your hands each day.
• Identify the expression.

20w

• Identify the value of the variable.

w = 12

• Substitute.

20(12)

• Evaluate the numerical expression.

240

• Label the answer with the correct
unit of measure.

240 seconds

You spend 240 seconds washing your hands each day.

Surgeons (SUR-juhns) must scrub their hands and forearms
for two to six minutes before surgery. They must be wearing
clean scrub suits, surgical caps, and masks when they “scrub in”
before a surgery. While washing, they keep their hands above
their elbows so that the dirty water will drip away from their
clean hands.

The table below shows the expression 20w evaluated for different values of
the variable w.
Number of Times
Hands are Washed
w
1
3
8
10
13

16

Expression for
Seconds Spent
Washing Hands
20(w)
20(1)
20(3)
20(8)
20(10)
20(13)

Total Time Spent
Washing Hands
(in seconds)
20w
20
60
160
200
260
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a. Dr. Ramirez takes five minutes to scrub in before a surgery.
If she scrubs in s times per day, write an expression
to show how many minutes she spends scrubbing in
each day.
b. Evaluate the expression you wrote in problem a if
Dr. Ramirez scrubs in three times per day.
c. Evaluate the expression you wrote in problem a if
Dr. Ramirez scrubs in 10 times per day.
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Imagine a small hospital that has four surgeons in one
department and two surgeons in another department. Each
surgeon scrubs in three times per day. An expression can be written
to figure out how many total minutes they spend scrubbing in.
number of surgeons
in one department

number of times each
surgeon scrubs each day

number of surgeons in
another department

3(4s + 2s)

number of minutes
spent on each scrub in

Evaluate the expression when each surgeon scrubs in for six minutes each time.
Use the order of operations to evaluate the expression:
• Substitute 6 for s
3(4 • 6 + 2 • 6)
• Work inside the grouping.
Multiply in order from left to right.
3(24 + 12)
• Add inside the grouping.
3(36)
• Find the product of 3 and 36.
108
• Label the answer with the correct unit of measure:
108 minutes
We have found that the surgeons spend a total of 108 minutes each day
washing their hands.

Order of Operations
The order of operations gives rules for the order of
evaluating expressions.
1. Evaluate inside any groupings.
2. Evaluate exponents.
3. Multiply or divide in order from left to right.
4. Add or subtract in order from left to right.
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Some products help kill germs. Bleach, antibacterial soap,
hand sanitizer gel, and alcohol wipes are some of these products.
A hospital keeps a large stock of these cleaning supplies. Look at
the inventory of bleach for three of the hospital’s departments.

Bleach Inventory
Department
Surgery
Emergency Room
Pediatrics

Full Cases of
Bleach
4
2
3

Extra Bottles
of Bleach
4
1
5

Use the variable b to represent the number of bottles of
bleach in each case.
Surgery: 4b + 4
Emergency Room: 2b + 1
Pediatrics: 3b + 5
Total Bleach Inventory: 4b + 4 + 2b + 1 + 3b + 5

We can simplify the expression for the total bleach inventory by
combining like terms. Like terms have the same variables and the
same corresponding exponents. A constant is a value that stays
the same. The constants in the expression above are 4, 1, and 5.
Numbers are constants, and they are also like terms.
like terms

4b + 4 + 2b + 1 + 3b + 5
like terms

Simplified expression:

9b + 10
19

Germs in
Your Mouth

Toothpaste was first manufactured
in tubes by Dr. Washington Sheffield
of Connecticut in 1892.

Did you know that germs can live in your mouth, too? Germs
in your mouth can cause cavities (KAV-i-teez). Certain bacteria
thrive in the environment in our mouths. They eat food left
on our teeth. The waste these bacteria make is acid. The acid
dissolves the tooth enamel (ih-NAM-uhl), the hard covering on
the teeth. Cavities are the result of the acid creating holes in the
enamel and in the teeth.
Sugar plays a role in creating cavities, but so do starchy foods
such as chips and bread. Sticky foods like caramel and gummy
candies are especially a problem since the sugar stays on your
teeth longer, giving the bacteria plenty to munch on.

Cavities can be painful. A
dental filling is needed to
repair a tooth that has a cavity.

Did You Know?

There are many things you can do to fight against the germs
that cause cavities. Brushing your teeth with toothpaste that
contains fluoride (FLOHR-ahyd) is helpful. Fluoride helps to
strengthen tooth enamel. Flossing daily and visiting a dentist
twice each year also help prevent cavities.

Tooth enamel is the hardest
substance in the human body.

20
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Suppose three sixth-grade students recently visited a dentist. Unfortunately,
they all had cavities. Estella had six times as many cavities as Marcus. Kai had
four times as many cavities as Marcus. Look at the table below. How many
cavities did the students have altogether?
Student
Marcus
Estella
Kai

Number of Cavities
x
6x
4x

• Write an expression.

x + 6x + 4x

If there is not a coefficient in front of the
variable, then the coefficient is equal to 1.

• Combine like terms to simplify the expression.

1x + 6x + 4x = 11x

Imagine on their next visit to the dentist, Estella and Kai
doubled their number of cavities!
We can find their total number of cavities in two ways. Notice
that both methods lead to finding that they have 20x cavities.
Both methods follow the order of operations.
Method 1: Double the total of
both students’ cavities:
• Work inside
the grouping first.

2(6x + 4x)

• Multiply.

2(10x)

The simplified expression is 11x.

20x

The students have 11x cavities altogether.
Method 2: Double each student’s
cavities separately:
• Multiply each
term by 2.

2(6x) + 2(4x)

• Add.

12x + 8x

The Distributive
Property
Did you notice that
2(6x + 4x) = 2(6x) + 2(4x)?
We know this is true
because of the distributive
property. The distributive
property states that for all
numbers a, b, and c,
a(b + c) = ab + ac, and
a(b – c) = ab – ac.

20x

X-rays help a dentist
see cavities.

22

23

Germs All Around

At home, you can get rid of
germs without an autoclave.
Simply putting an object in a
pot of boiling water for several
minutes will help eliminate many
germs. Other items, like sponges,
can be heated in a microwave
or dishwasher to kill germs.
Surfaces like countertops and
bathtubs can be disinfected with
bleach or antibacterial wipes.

In a doctor’s office or hospital, germs may lurk on used
surgical and dental tools. These tools need to be sterilized
(STER-uh-lahyzd) after they are used so that they are
completely free of germs.
An autoclave (AW-tuh-kleyv) is used to sterilize medical
tools. It uses pressure and steam combined with extremely high
temperatures. Usually, tools are placed in an autoclave for three
minutes at a temperature of 273°F (134°C). Not everything can
withstand the conditions of an autoclave. For example, many
plastics would melt.

surgical tools

L
autoclave
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Each week, Jermaine stocks alcohol wipes at the hospital on
Mondays, Wednesdays, and Fridays. He stocks x cases on Mondays.
On Wednesdays, he stocks 3 times as many cases as he does on
Mondays. On Fridays, he stocks double the amount that he stocks
on Wednesdays.
a. Write an expression to show the number of cases Jermaine stocks
on Wednesdays.
b. Write an expression to show the number of cases Jermaine stocks
each Friday.
c. Write an expression to show the total number of cases Jermaine
stocks each week. Simplify the expression.
d. Evaluate the expression you wrote in problem c when x = 6.
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Where You Least
Expect Them

Did You Know?

Which would you rather touch, a toilet seat or a computer
keyboard? You probably expect to find germs on a toilet seat.
But the average keyboard has more germs than the average
toilet seat!
Think of a single key of a computer keyboard. Suppose that
key has 100 bacteria cells on it. Imagine those bacteria going
through four doublings each hour. After an hour, the key would
have 1,600 germs on it!

Evaluating Expressions
100 • 24

Evaluate this expression to find the number
of germs.
Evaluate the exponent. Multiply 2 by itself

100 • (2 • 2 • 2 • 2) four times to show four splits.
100 • (16)
1,600

Multiply the number of bacteria cells by the
total number of splits (16).
Find the value of the expression. d be 1,60

Germs lurk in some surprising places:
• restaurant menus
• telephones
• doorknobs
• grocery carts
• remote controls
• soap dispensers

To help fight germs, a hospital is replacing every computer
keyboard. Find the total number of keyboards ordered.

Hint:

Remember the order of operations.
1. Evaluate inside any groupings.
2. Evaluate exponents.
3. Multiply or divide from left to right.
4. Add or subtract from left to right.
a. There are three hospital departments. Each department needs
two keyboards for general use and seven for individual use.
Write and evaluate an expression to find the total number of
keyboards needed.
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Gross!
Computer keyboards have been
found to have 40,000 times
more germs than toilets.

b. There are 20 computers that are used in the pediatric
department. There are two teams of doctors with three
doctors on each team who already have new keyboards.
Write and evaluate an expression to find the number of new
keyboards that are still needed in the pediatric department.
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Solve It!
E. Coli Outbreak
A strain of E. coli bacteria has contaminated some food and made
many people in six towns very sick.
Week 1: Sick Town has reported 60 more cases than Queasy Town.
Week 2: The number of new cases has tripled in Sick Town, Sicker
Town, and Sickest Town. Last week, 70, 79, and 81 new cases
were reported, respectively.
Week 3: Ailment Town and Unwell Town are now reporting that their
number of new cases has increased four times since the
first outbreak.

a. Write expressions that show the number of cases reported by
Sick Town in weeks 1 and 2, based on the number of cases in
Queasy Town.
b. Write an expression that shows the number of cases reported
in week 3. Let a represent the number of cases first reported by
Ailment Town. Let u represent the number of cases first reported
by Unwell Town.
c. Evaluate the expression you wrote in problem b if a = 30 and
u = 20.
d. One E. coli bacterial cell divided three times in one hour. Write an
expression to represent the number of bacteria after n hours. How
many would there be after 3 hours?
Use the steps below to help you solve the problems.
Step 1: To solve problem a, use c to represent the number of cases
reported by Queasy Town. For the cases reported in week 1,
write an expression to show 60 more than c. For the cases
reported in week 2, write an expression for three times 60
more than c. Simplify the expression.
Step 2: To solve problem b, think about what “four times” means.
Step 3: To solve problem c, substitute the values in your expression.
Step 4: To solve problem d, use exponential form to represent the
growth of the bacteria. Use the variable n to represent the
number of hours. Then evaluate the expression when n = 3.
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Glossary

Index

algebraic expression—a mathematical phrase that is a combination of one or more
numbers and variables, and one or more operations

autoclave, 24–25

bacteria—single-celled microorganisms with many, but not all, of the structures
found in a typical cell
base—the number used as a factor in exponential form
boiling point—the temperature at which a liquid becomes a gas

bacteria, 6, 11–13, 15, 20, 22, 26, 28–29
cavity, 20–23
coefficient, 15, 22

coefficient—the number that multiplies a variable; 8 is the coefficient in 8b

constant, 19

constant—a quantity that always stays the same

distributive property, 23, 25

contaminated—made impure by mixing with something unclean

E. coli, 28–29

enamel—the hard covering of the surface of the tooth

evaluate, 5, 16–18, 25–28

evaluated—found the value of
exponent—a number that tells how many times to multiply a base by itself; in ab,
b is the exponent
exponential form—the form ab, which shows the number of times (b) that a
number (a) is to be multiplied by itself

exponential form, 13, 29
germ theory of disease, 6, 9
hand washing, 4, 14–18

infections—the presence of disease-causing microorganisms in the body

infection, 6, 9

inventory—a complete listing of stock on hand

microbes (microorganisms), 4, 6–7

like terms—the terms in a mathematical expression that have the same variables
and the same corresponding exponents

numerical expression, 5, 8, 10, 13, 16

microbes—living things that can only be seen through magnification, as with a
microscope
numerical expressions—mathematical phrases that are a combination of one or
more numbers and one or more operations
simplify—to combine like terms and apply mathematical properties to an
expression until no further operations can be performed
sterilized—to be made completely free of germs
terms—the parts of an algebraic expression or equation, such as numbers,
variables, or combinations of the two
variable—a symbol or letter that represents an unknown value
viruses—microorganisms that do not have a cell wall, cell membrane, or cell
nucleus; they must invade other cells in order to stay alive and create more
of themselves
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order of operations, 18, 23, 27
Pasteur, Louis, 6–10, 14
pasteurization, 10–11
Sheffield, Dr. Washington, 21
silkworm, 7–9
sterilize, 24
variable, 14–16, 19, 22, 29
virus, 6, 22
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Let’s Explore Math
Page 10:
a. 192 – 162
b. (30)(60)
c. 19,710 ÷ 365
Page 13:
a. 53
b. 56
Page 17:
a. 5s
b. 5(3) = 15 minutes
c. 5(10) = 50 minutes

Page 25:
a. 3x
b. 2(3x)
c. x + 3x + 2(3x) = x + 3x + 6x = 10x
d. 10x = 10(6) = 60 cases
Page 27:
a. 3(2 + 7) = 27 keyboards
b. 20 – 2(3) = 14 keyboards

Problem-Solving Activity
a.
b.
c.
d.
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week 1: c + 60; week 2: 3(c + 60) = 3c + 180
4(a + u) or 4a + 4u
200 cases
8n; 512 bacteria cells

