Section 1: Working with Expressions
The following Mathematics Florida Standards will be covered
in this section:
MAFS.912.A-SSE.1.1

Interpret expressions that represent a
quantity in terms of its context.
Interpret parts of an expression, such as
terms, factors, and coefficients.
MAFS.912.A-SSE.1.2 Use the structure of an expression to
identify ways to rewrite it. For example,
see 𝑥𝑥 ! − 𝑦𝑦 !   as   𝑥𝑥 ! ! − (𝑦𝑦²)², thus
recognizing it as a difference of
squares that can be factored as
𝑥𝑥 ! − 𝑦𝑦 ! 𝑥𝑥 ! + 𝑦𝑦 ! .
MAFS.912.A-APR.1.1 Understand that polynomials form a
system analogous to the integers,
namely, they are closed under the
operations of addition, subtraction,
and multiplication; add, subtract, and
multiply polynomials.

Videos in this Section
Video 1: Understanding Expressions
Video 2: Algebraic Expressions Using the Distributive Property
Video 3: Algebraic Expressions Using the Commutative and
Associative Properties
Video 4: Understanding Polynomials
Video 5: Adding and Subtracting Polynomials
Video 6: Multiplying Polynomials

Section 1 – Video 1
Understanding Expressions
Jenny tweets 33 times a day. Antonio posts five tweets every
day.
Use an algebraic expression to describe the number of posts
after any given number of days that Jenny has posted.

Create an algebraic expression to describe the number of
posts after any given number of days that Antonio has posted.

Write an algebraic expression to describe the combined
number of posts for Jenny and Antonio after any given
number of days.

After five days, how many tweets have Antonio and Jenny
posted altogether? How do you know?
!
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Mario and Luigi plan to buy a Wii U for $299.00. Wii U games
cost $59.99 each. They plan to purchase one console.

Use an algebraic expression to describe how much they will
spend before sales tax, based on purchasing the console and
the number of games.

	
  
	
  

When defining your variables, choose
variables that make sense to you, such as ℎ
for hours and 𝑑𝑑 for days.	
  

Try It!
If they purchase one console and three games, how much do
they spend before sales tax?

Micah and Crystal purchase two movie tickets. Tickets cost
$8.50 each, drinks cost $3.50 each, and boxes of candy cost
$3.00 each. Use an algebraic expression to describe how
much they spend based on the number of drinks and boxes of
candy they buy. Identify the parts of the expression by
underlining the coefficient(s), circling the constant(s), and
drawing a box around the variable(s).

Mario and Luigi have friends. They want to purchase some
extra controllers. Each controller costs $29.99.
Use an algebraic expression to describe how much they
spend in total, before sales tax, based on purchasing the
console, the number of games, and the number of extra
controllers.

What is the total cost, before sales tax, if Mario and Luigi
purchase one console, three games, and two extra
controllers?

2

Section 1: Working with Expressions

BEAT THE TEST!
1. José is going to have the exterior of his home painted.
Krystal Klean Painting charges  $175.00 to come out and
evaluate the house plus $14.00 per hour. Elegance Home
Painting charges $23.00 per hour. If it takes 20 hours for the
house to be painted, which of the following statements is
true?

A Krystal Klean Painting will cost more than Elegance Home
Painting.

B Elegance Home Painting will cost more than Krystal Klean
Painting.
C Both companies will cost the same.
D The solution cannot be determined.

2. The Griffin family wants to buy an Xbox One + Kinect Sensor
for $399.00. They also want to buy accessories and games.
The wireless controllers cost $49.99 each. The headsets cost
$79.00 each. The games cost $59.99 each. Peter and Lois
are trying to decide how many accessories and games to
buy for their family. Let 𝑥𝑥 represent the number of wireless
controllers, 𝑦𝑦 represent the number of headsets, and 𝑧𝑧
represent the number of games the Griffins will purchase.
Which of the following algebraic expressions can be used to
describe how much the Griffins will spend, before sales tax,
based on the number of accessories and games they
purchase?

A
B
C
D

399 + 188.98(𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧)
399 49.99𝑥𝑥 + 79𝑦𝑦 + 59.99𝑧𝑧
399 + 49.99𝑥𝑥 + 79𝑦𝑦 + 59.99𝑧𝑧  
399𝑥𝑥 + 49.99𝑦𝑦 + 79𝑧𝑧 + 59.99

!
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Section 1 – Video 2
Algebraic Expressions Using the Distributive Property
What do you notice about the following?

Let’s Practice!
Write an equivalent expression for 3(𝑥𝑥 + 2𝑦𝑦 − 7𝑧𝑧) by modeling
and then by using the distributive property.

6(10) =    
6(8 + 2) =    
(5 + 1)(10) =    
(5 + 1)(8 + 2) =    
Write an equivalent expression for (𝑥𝑥 − 3)(𝑥𝑥 − 2) by modeling
and then by using the distributive property.

This is the distributive property.
! If a, b, and c are real numbers, then
a(b + c) = a ⋅ ______ + a ⋅ ______.
One way to visualize the distributive property is to use models.

Consider 3(𝑎𝑎 + 2).

Now, use the distributive property to write an equivalent
expression for 3(𝑎𝑎 + 2).
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Try It!

Try It!

Use the distributive property or modeling to write an
equivalent expression for 𝑚𝑚 + 5 𝑚𝑚 − 3 .

Bravo School of Dance has an outstanding ballet class of 27
students. Since the class is going on tour, the assistant director
needs to account for the total amount of gear needed. Each
student needs three costumes and two pairs of shoes. Write an
algebraic expression to represent the total amount of gear
needed.

Let’s Practice!
Mr. Bryant is buying supplies for his class. He has 22 students
and each student needs two folders, one notebook, and
three pencils. Write an algebraic expression to determine how
much money Mr. Bryant will need.

!
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BEAT THE TEST!
1. Ileana buys and sells vintage jewelry. She bought two
bracelets for $7.00 each and later sold them for $18.00 each.
She bought three necklaces for $4.00 each and later sold
them for $12.00 each. She bought five pairs of earrings for
$9.00 each and later sold them for $21.00 each. Write a
numerical expression to determine Ileana’s total profit.

2. Mr. Muller is taking the Drama Club on a field trip to see a
musical adaptation of Victor Hugo’s famous novel, Les
Misérables. The school treasurer asked Mr. Muller for the
group’s total ticket cost. He wrote the following cost
function for the school treasurer:
Total Cost = 49 31 + 3

Which of the following statements best describes this cost
function?

A A total of 49 people, which includes 31 students and

three teachers, will attend the field trip.
B The bus fits 49 people, including 31 students and three
teachers.
Tickets
cost $49.00 each, and there are 31 students and
C
three teachers going on the field trip.
D The school will buy 49 tickets for the musical. Tickets cost
$31.00 for each student and $3.00 for each teacher.
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Section 1 – Video 3
Algebraic Expressions Using the
Commutative and Associative Properties
What is 5 + 2?

What is 2 + 5?

Let’s look at some other operations and how they affect
numbers.
Consider 2 + 4 + 6. What happens if you put parentheses
around any two adjacent numbers? How does it change the
answer?

Does it matter which number comes first? How do you know?

What is 9 ⋅ 2?

Next, consider 3 ⋅ 6 ⋅ 4. What happens if you put parentheses
around any two adjacent numbers? How does it change the
answer?

What is 2 ⋅ 9?

Does it matter which number comes first? How do you know?

This is the associative property.

This is the commutative property.
! The order of the numbers can be _______________________
without affecting the ________________________ or
________________________.
! If 𝑎𝑎 and 𝑏𝑏 are real numbers, then 𝑎𝑎 + 𝑏𝑏 = ____________
and/or 𝑎𝑎 ⋅ 𝑏𝑏 = ____________.
Does the commutative property hold true for division or
subtraction? If so, give an example. If it does not, give a
counterexample.

! The ________________________ of the numbers does not
change.
! The grouping of the numbers can change and does not
affect the ________________________ or
________________________.
! If 𝑎𝑎, 𝑏𝑏 and 𝑐𝑐 are real numbers, then 𝑎𝑎 + 𝑏𝑏 + 𝑐𝑐 =
____________ and/or 𝑎𝑎𝑎𝑎 𝑐𝑐 = ____________.
Does the associative property hold true for division or
subtraction? If it does not, give a counterexample.
!
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Identify the property (or properties) used to find the equivalent
expression.
[5 + −3 ] + 2 = 5 + [(−3) + 2]

(8 ⋅ 4) ⋅ 6 = 6 ⋅ (8 ⋅ 4)

7  ×  3   ×  5 = 5  ×   7  ×  3

12 + (6 + 3) = (12 + 6) + 3

𝑝𝑝  ×   𝑢𝑢  ×  𝑡𝑡 = 𝑡𝑡  ×  𝑢𝑢   ×  𝑝𝑝

                  (9 + 11) + 17 = 17 + (11 + 9)    

Try It!
Identify the property (or properties) used to find the equivalent
expression.
(12 + 13) + 15 = 12 + (13 + 15)

(8 + 1) + 6 = 8 + (1 + 6)

𝑣𝑣 ⋅ (𝑦𝑦 ⋅ 𝑏𝑏) = (𝑣𝑣 ⋅ 𝑦𝑦) ⋅ 𝑏𝑏

(𝑎𝑎 ⋅ 𝑏𝑏) ⋅ 𝑐𝑐 = 𝑐𝑐 ⋅ (𝑏𝑏 ⋅ 𝑎𝑎)

9  ×  13   ×  14   = 13  ×  9   ×  14

(11 + 4) + 5 = (5 + 11) + 4  

The following is a proof that shows (3𝑥𝑥)(2𝑦𝑦) is equivalent to
6𝑥𝑥𝑥𝑥. Fill in each blank with either “commutative property” or
“associative property” to indicate the property being used.
3𝑥𝑥 (2𝑦𝑦) = 3 𝑥𝑥 ⋅ 2 𝑦𝑦
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= 3 2 ⋅ 𝑥𝑥 𝑦𝑦

With properties, look closely at each piece of
the problem. The changes can be very
subtle.	
  

= (3 ⋅ 2)(𝑥𝑥 ⋅ 𝑦𝑦)
= 6𝑥𝑥𝑥𝑥
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__________________________
__________________________
__________________________

Try It!

BEAT THE TEST!

Write a mathematical proof showing the algebraic
equivalency of 2𝑥𝑥 4𝑦𝑦 (5𝑧𝑧) = 40𝑥𝑥𝑥𝑥𝑥𝑥.

1. Identify which of the following properties are being used in
each step below.
Associative Property

Commutative Property

Distributive Property

         2 + 3 𝑥𝑥 ! + 𝑦𝑦 ! = 2 𝑥𝑥 ! + 𝑦𝑦 ! + 3 𝑥𝑥 ! + 𝑦𝑦 ! __________________________

= 2𝑥𝑥 ! + 2𝑦𝑦 ! + 3𝑥𝑥 ! + 3𝑦𝑦 ! __________________________

= 2𝑥𝑥 ! + 3𝑥𝑥 ! + 2𝑦𝑦 ! + 3𝑦𝑦 ! __________________________
= 5𝑥𝑥 ! + 5𝑦𝑦 !

2. Underline the differences in each step below. Then, use
these abbreviations for the properties of real numbers to
justify each step of the flow chart:
𝐶𝐶!
𝐶𝐶×
𝐴𝐴!
𝐴𝐴×

for the commutative property of addition
for the commutative property of multiplication
for the associative property of addition
for the associative property of multiplication

!
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Let’s recap:

Section 1 – Video 4
Understanding Polynomials
A term is a constant, variable, or multiplicative combination of
the two.

Type of
Polynomial

Number of Terms

Example

Monomial

Consider 3𝑥𝑥 ! + 2𝑦𝑦 − 4𝑧𝑧 + 5.

How many terms do you see?

Binomial
Trinomial

List each term.

Polynomial

This is called a polynomial expression. A polynomial can be
one term or the sum of several terms. There are many different
types of polynomials.
A monarchy has one leader. How many terms do you think a
monomial has?

Some important facts:
! The degree of a monomial is the sum of the _____________
of the variables.
! The degree of a polynomial is the degree of the monomial
term with the ________________________ degree.

A bicycle has two wheels. How many terms do you think a
binomial has?

A triceratops has three horns. How many terms do you think a
trinomial has?
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Let’s Practice!

Try It!

Are the following expressions polynomials? If so, name the
type of polynomial and state the degree. If not, justify your
reasoning.

!

! !

8𝑥𝑥 𝑦𝑦

!! !
!!

!
!

𝑥𝑥 ! − 5𝑥𝑥 ! + 9𝑥𝑥 !

10𝑎𝑎! 𝑏𝑏 ! + 17𝑎𝑎𝑏𝑏 ! 𝑐𝑐 − 5𝑎𝑎!

  

!

𝑎𝑎 + 2𝑏𝑏 !

o polynomial
o not a polynomial

  

34

o polynomial
o not a polynomial
  

!"

o polynomial
o not a polynomial
  

2𝑟𝑟𝑟𝑟 + 𝑠𝑠 !

o polynomial
o not a polynomial
  

!!

2𝑚𝑚 + 3𝑛𝑛!! + 8𝑚𝑚! 𝑛𝑛

𝑥𝑥𝑦𝑦 !

+ 3𝑥𝑥 −
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4𝑦𝑦 !!

!

o polynomial
o not a polynomial
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Polynomials have a standard form.

BEAT THE TEST!

! Write the monomials in ____________________________ order.
! The leading term of a polynomial is the term with the
____________________________________________.
! The leading coefficient is the coefficient of the
____________________________________________.
Try It!
Write the polynomial 3𝑥𝑥 ! − 5𝑥𝑥 ! + 9𝑥𝑥 ! in standard form.

1. Match the polynomial in the left column with its descriptive
feature in the right column.

A) 𝑥𝑥 ! + 4𝑥𝑥 ! − 5𝑥𝑥 + 9
B) 5𝑎𝑎! 𝑏𝑏 !
C) 3𝑥𝑥 ! − 9𝑥𝑥 ! + 4𝑥𝑥 !
D) 7𝑎𝑎! 𝑏𝑏 ! + 18𝑎𝑎𝑏𝑏 ! 𝑐𝑐 − 9𝑎𝑎!
E) 𝑥𝑥 ! − 9𝑥𝑥 ! + 2𝑥𝑥 !
F) 3𝑥𝑥 ! + 7𝑥𝑥 ! − 11
G) 𝑥𝑥 ! − 2

What is the degree of the polynomial?

How many terms are in the polynomial?

What is the leading term?

What is the leading coefficient?

12
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I. Fifth degree polynomial
II. Constant term of −2
III. Seventh degree
polynomial
IV. Leading coefficient of 3
V. Four terms
VI. Eighth degree
polynomial
VII. Equivalent to
4𝑥𝑥 ! + 3𝑥𝑥 ! − 9𝑥𝑥 !

Section 1 – Video 5
Adding and Subtracting Polynomials
Let ℎ 𝑥𝑥 = 2𝑥𝑥 ! + 𝑥𝑥 + 5 and 𝑔𝑔 𝑥𝑥 = 3𝑥𝑥 ! + 4𝑥𝑥 + 1.
Find ℎ 𝑥𝑥 + 𝑔𝑔(𝑥𝑥).

Find ℎ 𝑥𝑥 − 𝑔𝑔 𝑥𝑥 .

Let’s Practice!
Alexandria is CEO of MetaDesign, a graphic design company.
She printed a retro-style billboard to promote her business. The
picture below shows her billboard with the perimeter and
length given:

! ! − 5𝑥𝑥
Perimeter  =  3(2𝑥𝑥
2)   + 2)  
Perimeter  =  3(7𝑥𝑥
+ 2𝑥𝑥 ! −+ 5𝑥𝑥

3𝑥𝑥 ! − 6𝑥𝑥 + 3	
  

Try It!
Let 𝑓𝑓 𝑥𝑥 = 3𝑥𝑥 ! + 𝑥𝑥 + 2 and 𝑔𝑔 𝑥𝑥 = 4𝑥𝑥 ! + 6𝑥𝑥 + 8.

Find the width of the billboard.

Find 𝑓𝑓 𝑥𝑥 − 𝑔𝑔 𝑥𝑥 .

!

Find 𝑓𝑓 𝑥𝑥 + 𝑔𝑔 𝑥𝑥 .
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BEAT THE TEST!
1. A pool tile is a square with sides of 𝑥𝑥 inches in length. A
builder is using the tiles to construct a custom pool. The
perimeter of the pool is 300 inches. What is the length of the
4th side of the pool?

Section 1 – Video 6
Multiplying Polynomials
(3𝑥𝑥  ! + 4𝑥𝑥 + 2)(2𝑥𝑥 + 3)

6x  
13𝑥𝑥 − 4  

?  

  

20𝑥𝑥 + 1  

(3𝑦𝑦 ! − 2𝑦𝑦 ! + 8)(𝑦𝑦 ! − 2)
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When using a model, make sure to use
placeholders as necessary so the degrees
decrease by 1 each time.	
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Show how the distributive property can be used to write an
equivalent expression.

Let’s Practice!
The envelope below has a mailing label:

What is the degree of the resulting polynomial?

Try It!
Perform the following operation by modeling or by using the
distributive property.

Find the area of the envelope not covered by the mailing
label.

(𝑥𝑥 − 1)(𝑥𝑥 ! + 6𝑥𝑥 ! − 5)

What is the leading term in the resulting polynomial?

What is the degree of the resulting polynomial?
!
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Important facts about polynomials:

BEAT THE TEST!

! Polynomials are ________________________ under addition,
subtraction, and multiplication.
o This simply means that you can
________________________, ________________________, or
________________________ polynomials, and the result will
still be a polynomial.

1. A square has sides of length  𝑠𝑠. A rectangle is six inches
shorter and eight inches wider than the square. Express the
area of the rectangle as a polynomial.

! Polynomials are _____________________ under division.
o When you divide polynomials, the result will not always
be a polynomial
Now that we know how to multiply polynomials, let’s see how
we can use the distributive property in a different way to write
equivalent expressions.
10𝑥𝑥 ! + 6𝑥𝑥

2. Felicia needs to find the area of a rectangular field in her
backyard. The length is 4𝑦𝑦 ! − 3𝑦𝑦 ! + 6 and the width is  𝑦𝑦 + 1.   
  
The area is represented by a polynomial with ____________
terms, a degree of ____________, a leading coefficient of
____________, and a constant equal to ____________.   

Try It!
6𝑎𝑎 + 15𝑎𝑎!
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3. Choose from the following words and expressions to
complete the statement below.
2𝑥𝑥 ! + (3𝑦𝑦)!! − 2

(5𝑦𝑦)! + 4𝑥𝑥 + 3𝑦𝑦 !

5𝑦𝑦 !! + 7𝑥𝑥 ! + 8𝑦𝑦 !

integers
coefficients

variables

whole numbers

rational
numbers

exponents

The product of 5𝑥𝑥 ! − 3𝑥𝑥 ! + 2 and

	
  

illustrates the closure property because the
of the product are
polynomial.

	
  

	
  

and the product is a

!
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