
 

 

Addition and Subtraction of Polynomials 
 

     

Student Probe  
What is 10x2 – 2y – x + 4y – 6x2? 
 
Answer: 4x2 – x + 2y  
The terms 10x2 and -6x2 should be combined 
because they are ‘like’ bases and the terms -2y 
and 4y should be combined because they are ‘like’ 
bases.  The term –x does not have a ‘like’ base to 
combine with. 
 

Lesson Description 
This lesson uses a card activity to help students 
understand addition and subtraction of 
polynomials, a key skill in simplifying algebraic 
expressions.  
 

Rationale 
Simplifying algebraic expressions is a prerequisite 
skill to multiplication of polynomials, factoring and 
solving algebraic equations.  Students frequently 
fail to understand that they can only group like 
terms or like variables. Once they master this 
concept, students will be able to move easily into 
more involved algebraic concepts.   
 

Preparation 
Prepare copies of Simplifying Polynomials for each 
student.  Create the card game to visually 
represent a polynomial expression (See Teacher 
Notes).   
 

Lesson 

 

The teacher says or does… Expect students to say or do… If students do not, then 
the teacher says or does…  

1. I am playing cards and I 
have 2 kings and 3 
queens.  One of my kings 
is taken away.  How can I 
describe my cards now? 

You have 1 king and 3 queens left.   How many kings do we 
have, and how many 
queens do we have?   

At a Glance 
What: Addition & Subtraction of Polynomials 
Common Core State Standard: CC.9-
12.A.APR.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.  
Matched Arkansas Standard: AR.9-
12.LA.AI.1.5  Perform polynomial operations 
(addition, subtraction, multiplication) with 
and without manipulatives. 
Mathematical Practices:   
Look for and make use of structure. 
Who: Students who cannot 
add/subtract/simplify polynomials 
Grade Level: Algebra 1 
Prerequisite Vocabulary: coefficient, like 
terms, simplify, expression, zero pairs 
Prerequisite Skills: integer operations, 
understanding of coefficients 
Delivery Format: 1 to 4 Students 
Lesson Length: 30 to 45 minutes  
Materials, Resources, Technology: Three 
decks of playing cards (See Teacher Notes) 
pencil, paper.  
Student Worksheets: Simplifying Polynomials 
(.pdf) 



 

 

  



 

 

The teacher says or does… Expect students to say or do… If students do not, then 
the teacher says or does…  

2. Can we combine the two 
groups and call them 4 
“kingqueens”? 

No, we have 1 king and 3 queens.  

3. Today we are going to 
play a card game.  This 
game will use the face 
cards of a deck to 
represent variables in an 
algebraic expression.   
Let  k = Kings  
q = Queens 
 j = Jacks 
Number cards will 
represent numbers. 
RED represents negative 
or subtraction. 
BLACK represents positive 
or addition. 
I am going to turn 8 cards 
face up on the table.  Can 
you describe the group of 
cards? 
 
See Teacher Notes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You have 2 black kings, one red 
king, 1 black jack, 2 red jacks and 
a black 2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Let’s separate the cards 
by color and type.  Now 
describe them to me. 

4. Let’s represent this group 
of cards with an algebraic 
expression.  How would 
you write it on your 
paper? 

Student writes 
2k – k + j – 2j + 2 

Discuss representation of 
variables. 

5. Let’s combine the like 
terms.  You may use your 
cards to help you.  By 
pairing a red (negative) 
king and a black (positive) 
king, you form a ‘zero pair’ 
which has a value of 0.  
The same is true of a pair 
of red and black jacks. 

k – j + 2 Discuss rules of integer 
operations with students.  
Model the concept with 
the cards.  
Refer to Integer Addition. 
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The teacher says or does… Expect students to say or do… If students do not, then 
the teacher says or does…  

6. Let’s combine the like 
terms.  You may use your 
cards to help you.  By 
pairing a red (negative) king 
and a black (positive) king, 
you form a ‘zero pair’ which 
has a value of 0.  The same 
is true of a pair of red and 
black jacks. 
Mathematicians say that we 
have “simplified” the 
expression. 

k – j + 2 Discuss rules of integer 
operations. 
Model the concept with 
the cards.  
Refer to Integer Addition. 

7. Let’s try again.   
(Take the old cards away 
and turn up 8 or more 
cards.)   
Repeat as many times as 
needed. 

  

8. Now we’ll play a different 
version of this game.  
I will deal 8 cards to each of 
you like we did before.  
Write the algebraic 
expression for your cards. 
Example: 1 red king, 1 black 
queen, 1 red 3, 2 black 9’s, 
2 black jacks, 1 red ace.     
 (Note: Be sure to calculate 
the total before combining 
like terms.) 

 
 
 
 
 
 
–k +q +2j -3 +9 +9 -1 
 
 
 
 

 

9. We will assign values to the 
cards. 
King: 25 points 
Queen: 20 points 
Jack: 15 points 
Number Cards: their 
number 
Let’s substitute the value of 
the cards and write down 
that expression. 
What is the total? 

 
 
 
 
 
 
 

1 25 20 2 15 3 9 9 1  

 
39 
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The teacher says or does… Expect students to say or do… If students do not, then 
the teacher says or does…  

10. Now let’s combine like 
terms.  What is the new 
algebraic expression? 
What is the value of this 
expression? 

 
-k + q + 2j +14 
 

25 20 2 15 14 39  

 
 
 
What is the total? 

11. What do you notice about 
the first expression and the 
simplified expression? 
Do you think it is easier to 
find the total before or after 
the expressions are 
simplified?  Why? 

They each have a value of 39. 
 
(Answers may vary, but students 
should realize that there are 
fewer numbers to combine 
when an expression is 
simplified.) 

What was the “answer” 
before you simplified?  
What was the “answer” 
after you simplified? 
Are they the same? 
 

12. That is why mathematicians 
call this “simplifying 
expressions”. 

  

13. I will shuffle the cards and 
deal 8 cards to each of you.  
Now turn your cards up and 
write an algebraic 
expression based on your 
cards. 
(If you are working with just 
one student, you and 
student will compete.)   
Let students decide if the 
highest or the lowest 
number wins. 

  

14. Continue playing the game 
until the student 
understands that the ‘value’ 
of their hand is the same 
before and after they 
simplify the expression if 
they have simplified 
correctly. 

 Assist students if they 
encounter difficulties. 

 

  



 

 

The teacher says or does… Expect students to say or do… If students do not, then 
the teacher says or does… 

15. It doesn’t matter what 
variables we use in 
expressions, so let’s 
consider variables other 
than k, q, and j.   
Can you simplify 
3 2 5 8 4a a b b c ? 
(If students are successful, 
have them complete 
Section 1 of the Practice 
Sheet found at the end of 
this lesson.) 

 
 
 
 
 
 
a – 3b – 4c 

Refer to Integer Addition. 

16. Another variation we need 
to consider is when the 
variables are raised to 
powers.   
What is the value of 3x2 + 
2x, if x = 4? 

 
 
 
3(4)2 + 2(4) = 3(16) + 8 = 48 + 8 = 
56 

Let’s substitute 4 in the 
expression for x. 

17. Do you think we can 
simplify 3x2 + x? 
Why or why not? 

No, because 2x  and x  are not 
like terms. 

Let’s write the simplified 
form and substitute 4 in 
place of x in the new 
expression.  Is that the 
same answer as before?   
Example: 
4x3 = 4(4)3 = 4(64) = 256 ≠ 
56 

18. Indeed, x2 is not ‘like’ x.  
Consider the following 
expression: 
3x3 – 4x2 + 5x3 + 3 
Which two terms are ‘like’? 

3x3 and 5x3 If students do not 
recognize ‘like’ terms, 
point out the bases and 
exponents must be 
identical. 

19. Simplify the expression: 
4ab – 2a2b + 8ab2 – 3ab + 
2a2b 

ab + 8ab2  

20. Now let’s practice what we 
have learned.  Complete 
Section 2 of the Practice 
Sheet.   
(Monitor students as they 
complete the short 
worksheet.) 
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Teacher Notes  
1. To prepare the card game you will need the face cards and aces from three decks of 

standard playing cards.  This gives you a total of 6 black kings, 6 red kings, 6 black queens, 6 
red queens, 6 black jacks, 6 red jacks.  You will also need the number cards from one of the 
decks.  Students will shuffle the cards, draw up to ten cards, and write the results as an 
algebraic expression.   
Example: A student draws 3 black kings, 2 red kings, 2 red queens, a red 4, a black 8, and a 
black 3.  The student would represent these cards as +3k -2k -2q -4 +11.  The student will 
use the properties of integers to simplify the expression as k – 2q + 7.  It may be necessary 
to show students why 3k -2k is the same as k by pairing up red and black kings to form ‘zero 
pairs’.  The sum of 2 kings and 2 queens is 4 cards, but it is expressed algebraically as 2q + 
2k.  These two terms can’t be combined.   

2. The teacher needs to “set” cards to give a good variety of cards such as  2 black kings, 1 red 
king, 1 black jack, 2 red jacks, black 2 

3.  When playing with the cards, emphasize that each face card is its own group.  Students 
cannot combine different groups.  

4. Emphasize that like cards transfer to like terms. 
 

Variations 
 This activity can be done with any number of objects.  You can use color cubes, fruit, coated 
chocolate candies, or colored marbles.  Each color or object can be represented by a variable.  
Be sure to designate one type as negative/subtraction and one type as positive/addition. 
 

Formative Assessment  

 

Simplify the following polynomial expressions: 
 

1.  7x2 + 3x – 4 – 8x – 2x + 9  Answer: 7x2 – 7x + 5 
2. 3h – 7y + 6 – h + 10y – 12  Answer: 2h + 3y – 6  

3. -4m + 5b – 5b2 + 6m + 8b2 – 3  Answer: 3b2 + 5b + 2m – 3  
 

References 
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Simplifying Polynomials 



 

 

 
Section 1 
 

1. 3a + 2b – 4b + 2a 
 

 
2. -x + 4x – 3 + y – 12 – 8y 

 
 

3. 4h – 8j – 12j + 15 + 10j – 2  
 
 
 
Section 2 
 

4. ab2 – a2b + ab2 + 3a2b + 3 
 

 
5. 32 – xy + 2xy2 – 15 – x2y + 5xy 

 
 

6. 4m3 + 2m2 – 3m + 7 – 4m2 + 6m – 7  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Simplifying Polynomials 
Answer Key 



 

 

 
Section 1 
 
 

1. 5a – 2b 
 

2. 3x – 7y – 3  
 

3. 4h -10j – 2  
 
 
Section 2 
 

4. 2ab2 + 2a2b + 3 
 

5. 4xy – x2y + 2xy2 + 17 
 

6. 4m3 – 2m2 + 3m 

 


