
Electronics Math 1 Polynomials Worksheet 
 

Ann E Thompson 19-20  Page 1 of 10 
 

Lesson Objectives Material 

6.1 Polynomial Introduction Polynomials and Parabolas 

6.2 Polynomial Addition and Subtraction Polynomial Addition and Subtraction 

6.3 Polynomial Multiplication Polynomial Multiplication 

6.4 Application of a Polynomials Magic Rectangle 

6.4 Quadratic Equations Quadratic Equations and Formula 

6.5 Polynomial Factoring Polynomial Factoring 

6.6 Polynomial Division Polynomial Division 
 
 
 
Prerequisite Assumptions 
Before beginning the lesson, students should understand and be able to; 
ü Solve linear equations 
ü Solve systems of equations with 2 unknowns 

 
 
Specific Objectives 
By the end of this lesson, you should be able to; 
ü Define polynomials 
ü Simplify polynomials 
ü Add and subtract polynomials 
ü Multiply polynomials 
ü Factor polynomials 
ü Solve second degree equations using the quadratic equation 
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Problem Situation 6.1 – Polynomials and Parabolas 

 
https://youtu.be/He42k1xRpbQ?t=4 

Polynomial Overview 
Poly means many and nomial means names or terms. Thus, a polynomial is a 
mathematical expression that has many terms.   A term is either a number or variable, 
or numbers and variables multiplied together. When terms are separated by a + (plus) 
or – (minus) sign, all the terms together form a polynomial. 
A polynomial itself is named or characterized by the terms, specifically 

• The value of the exponents which must be integers and greater than 0, 
• The number of terms in the polynomial. 

A polynomial can have from one term to many, many terms. We often refer to 
polynomials with: 

• one term as a monomial, 
• two terms as a binomial, 
• three terms as a trinomial. 

A polynomial is also identified by the term with the highest exponent value: 
• An exponent of one is a first-degree polynomial. 
• An exponent of two is a second-degree polynomial. 
• An exponent of three is a third-degree polynomial. 
• An exponent of four is a fourth-degree polynomial, etc. 

A polynomial with a term such as x2y3, with more than one variable, the exponents are 
“added” together to get the degree of the term.  Therefore, this term is a fifth-degree 
polynomial, xy is a second-degree polynomial and xy2 is a third-degree polynomial. 
Polynomial expressions should be written in standard form, which means the terms of 
the polynomial are written with the highest value exponents on the left and the lowest 
value exponents on the right.  Some examples of polynomials in standard form are:   

4𝑥# + 2																																										𝑦( − 5𝑥𝑦 + 𝑦 
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1) For each expression answer the following 
ü Polynomial? 
If it is a polynomial answer the following 
ü Number of terms: 
ü Degree:  
ü Identify the coefficient of the highest degree term: 

 
a) 𝑥( + 𝑦+ + 𝑥𝑦# − 𝑥 − 3 
ü Polynomial?  
ü Number of terms:  
ü Degree:  
ü Identify the coefficient of the highest degree term:  

 
b) 2𝑥# 
ü Polynomial? 
ü Number of terms:  
ü Degree: 
ü Identify the coefficient of the highest degree term:  

 
c) −𝑦+ + 𝑥-# + 12 
ü Polynomial? 
ü Number of terms:  
ü Degree:  
ü Identify the coefficient of the highest degree term:  

 
d) 𝑥+ − 𝑥# + 𝑥 
ü Polynomial? 
ü Number of terms:  
ü Degree:  
ü Identify the coefficient of the highest degree term:  

Problem Situation 6.2 – Polynomial Addition and Subtraction 
To simplify a polynomial, one must combine like terms.  A like term contains the same 
variables with the same exponents. (4x2 + 3x2 = 7x2 and 6xy3 – 2xy3 = 4xy3) 
 
1) For the following polynomials combine like terms and put into standard form. 

 
a) 2𝑥+ + 4𝑦# − 3𝑥𝑦 + 3𝑦# − 4 − 𝑥+ + 7𝑥# + 5 

 
 
 
b) 4𝑥# + 2𝑦# + 6𝑥𝑦 − 10 − 6𝑥# + 3𝑥# + 7𝑥𝑦 + 4 
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c) 4 − 6𝑟# + 2𝑛 + 13𝑟𝑛 − 𝑛 − 9𝑟# + 2𝑛# + 𝑟𝑛 + 12 
 

 
 
 
2) Perform the computation and simplify the following polynomials. 
a) (𝑎# + 4𝑎 + 2) + (3𝑎# − 6) 

 
 
 
 
b) (𝑏+ − 3𝑏# + 6) − (−5𝑏# + 𝑏 − 4) 

 
 
 
 
c) (2𝑥# − 6) − (4𝑥# − 𝑥) 

 
 
 
 
Problem Situation 6.3 – Polynomial Multiplication 
Use the distributive property to multiply a monomial by a polynomial  
 
Examples:   
2(4𝑥# + 2)						𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒	2	𝑏𝑦	𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔	𝑒𝑎𝑐ℎ	𝑡𝑒𝑟𝑚	𝑜𝑓	𝑡ℎ𝑒	𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙	𝑏𝑦	2. 

(2 ∗ 4)𝑥# + (2 ∗ 2) = 8𝑥# + 4 

2𝑥(𝑦	– 	𝑥	 + 	2)					𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒	2𝑥	𝑏𝑦	𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔	𝑒𝑎𝑐ℎ	𝑡𝑒𝑟𝑚	𝑜𝑓	𝑡ℎ𝑒	𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙	𝑏𝑦	2𝑥. 

(2𝑥 ∗ 𝑦)– (2𝑥 ∗ 𝑥) + (2𝑥 ∗ 2) = 2𝑥𝑦 − 2𝑥# + 4𝑥 → 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑	𝑓𝑜𝑟𝑚		 − 2𝑥# + 2𝑥𝑦 + 4𝑥 
 

1) Perform the following operations, simplify the polynomials, and put them in standard form. 
a) 𝑥(𝑥 − 2)	

 
 
 

b) y#(y	– 	x	 + 	3)	
 
 
 

c) 𝑚𝑛(𝑛	 + 	𝑚)	
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Multiplying a polynomial by a binomial is done using the distributive property. 
 
Examples: 
(7𝑥 − 2)(𝑥 + 3) → 				7𝑥(𝑥 + 3) − 2(𝑥 + 3) 

7𝑥# + 21𝑥 − 2𝑥 − 6		 
7𝑥# + 19𝑥 − 6 

 
2(4𝑦	 + 	3)(5𝑦	– 	3) → 										2[4𝑦(5𝑦 − 3) + 3(5𝑦 − 3)] 

2[20𝑦# − 12𝑦 + 15𝑦 − 9]	 
2[20𝑦# + 3𝑦 − 9] 
40𝑦# + 6𝑦 − 18 

 
2) Perform the following operations, simplify and put in standard form. 
 

a) (−x + 2)(2x + 6)	 
 
 
 
 
 

b) 3(𝑦 − 3)(−3𝑦 + 2) 
 
 
 
 
 

c) (𝑥 + 4)(𝑥 − 4) 
 
 
 
 

 
d) 2(4𝑦 − 6)(−𝑦 + 3)      

 
 
 
 
 

e) (𝐺 − 3)# 
 
 
 
 
 
 

f) (𝑓	 + 	2)(𝑓	# + 3𝑓	 + 	5)	
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Problem Situation 6.4 – Magic Rectangle 
1) Act 1:  Magic Rectangle – What do you notice?  What do you wonder? 
 
 
 
 
 
 
2) Predict when do you think the area is the largest? 

 
 
 
3) What do you need to know to determine the largest area? 
 
 
 
 
4) What are the dimensions of the rectangle that contains the largest area? 
 
 
 
5) Act 3 video – The answer revealed. 
 
 
 
Problem Situation 6.5 – Quadratic Equations and the Quadratic Formula 
A quadratic equation is a second-degree equation containing a term with an exponent of 2 and 
no higher degree term with a standard form of: 
 

𝑎𝑥# + 𝑏𝑥 + 𝑐 = 0 
 

There are a number of methods used to determine the solution for a second-degree equation.  
The Quadratic Formula is one method. 

𝑥 =
−𝑏 ± √𝑏# − 4𝑎𝑐

2𝑎
 

Example:  𝑥# − 3𝑥 − 4 = 0   
Identify the coefficients:	𝒂 = 𝟏, 𝒃 = −𝟑, 𝒄 = −𝟒 Properly insert into the formula and solve 
for x: 
 

𝑥 =
−𝑏 ± √𝑏# − 4𝑎𝑐

2𝑎 = 𝑥 =
3 ± [(−3)# − (4 ∗ −4)

2 =
3 ± [(9 + 16)

2  
 

3 ± 5
2 =

8
2 	𝑎𝑛𝑑

−2
2 = 4	𝑎𝑛𝑑 − 1 

 

𝐶ℎ𝑒𝑐𝑘:		4# − 3(4) − 4 = 0  √  and 	−1# − 3(−1) − 4 = 0    √ 
Notice that x has two (2) solutions.  Does this make sense? 
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1) Use the quadratic formula to determine the solutions for the following second-degree 
quadratic equations. 
a) 2𝑥# + 5𝑥 − 3 = 0 

 
 
 
 
 
 
 
 
 

b) −𝑥# + 3𝑥 − 2 = 0 
 
 
 
 
 
 
 
 
 

c) 𝑥# + 3𝑥 − 3 = 0 
 
 
 
 
 
 
 
 
 

d) 4𝑥# + 8𝑥 − 12 = 0 
 
 
 
 
 
 
 
 
 

e) −𝑥# − 3𝑥 + 10 = 0 
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f) 2𝑥# + 3𝑥 − 2 
 
 
 
 
 
 
 
 
 
Problem Situation 6.6 – Polynomial Factoring 
Factoring polynomials is the opposite of multiplying terms together, that is, we are 
breaking up the polynomial into terms. 
 
In creating the polynomial we used the multiplication and the distributive property to get 
the individual terms. For example, 3(𝑥	 + 	1) 	= 	3𝑥	 + 	3.   When factoring, we want to 
look for and extract the common elements, really using the distributive property 
‘backwards’.  For example, the 3 is common so we’ll pull it out: 3𝑥	 + 	3	 = 	3(𝑥	 + 	1).  
 
Notice that by using multiplication we can ‘see’ how the polynomial terms are related to 
its factors: 
(𝑥 + 𝑎)(𝑥 + 𝑏) =  𝑥# + 𝑏𝑥 + 𝑎𝑥 + 𝑎𝑏 = 𝑥# + 𝑥(𝑎 + 𝑏) + 𝑎𝑏 

Examples:   
4𝑥# + 8𝑥 − 32 = 0 
 

Start by ‘pulling’ 4 out of the polynomial:    4(𝑥# + 2𝑥 − 8) = 0 
Using the property above we notice that    𝑎 + 𝑏 = 2	𝑎𝑛𝑑	𝑎𝑏 = −8 
This means that either a or b must be negative for the product ‘ab’ to be negative. 
We can solve for a and b such that if	𝒂 = 𝟒	and	𝒃 = −𝟐, 4 + (−2) = 2	and	4 ∗ −2 = −8 
So we get as our factored polynomial:   4(𝑥 + 4)(𝑥 − 2) = 0 
This will ONLY be true if, x + 4 = 0, that is x = -4 or if x – 2 = 0, that is, x = 2. 
Check that the solutions for x will make the original equation true. 
4(−4)# + 8(−4) − 32 = 0 √    and 4(2)# + 8(2) − 32 = 0   √ 

𝑥# − 2𝑥 − 24 = 0 
(𝑥 + 𝑎)(𝑥 + 𝑏) = 0 
𝑎 + 𝑏 = −2	𝑎𝑛𝑑	𝑎 ∗ 𝑏 = −24 
𝑎 = 4	𝑎𝑛𝑑	𝑏 = −6 
(𝑥 + 4)(𝑥 − 6) = 0 
𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝒙 = −𝟒	𝑎𝑛𝑑	𝒙 = 𝟔 
(−4)# − (2 ∗ −4) − 24 = 16 + 8 − 24 = 0 √ 
6# − 2 ∗ 6 − 24 = 36 − 12 − 24 = 0  √ 

𝑥# − 9𝑥 + 20 = 0 
(𝑥 + 𝑎)(𝑥 + 𝑏) = 0 
𝑎 + 𝑏 = −9	𝑎𝑛𝑑	𝑎 ∗ 𝑏 = 20 
𝑎 = −5	𝑎𝑛𝑑	𝑏 = −4 
(𝑥 − 5)(𝑥 − 4) = 0 
𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝒙 = 𝟒	𝑎𝑛𝑑	𝒙 = 𝟓 
4# − (9 ∗ 4) + 20 = 16 − 36 + 20 = 0  √ 
5# − (9 ∗ 5) + 20 = 25 − 45 + 20 = 0			√
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1) Factor each of the following equations. 
a) 𝑥# − 𝑥 − 12 = 0 

 
 
 
 
 
 

b) y# + 10y = −25 
 
 
 
 
 
 
c) 𝑥# + 13𝑥 + 42 = 0 
 
 
 
 
 
 
d) 𝑥# − 9 = 0 
 
 
 
 
 
 
e) 3𝑥# + 3𝑥 = 18 
 
 
 
 
 
 
f) 2𝑥# − 4𝑥 − 30 = 0 
 
 
 
 
 
 
g) 𝑥# + 8𝑥 + 16 = 0	
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Problem Situation 6.7 – Polynomial Division 
Dividing polynomials can be accomplished in two ways: by straight division or by factoring. 
 
Factoring 
hi-+hj#
h-k

  
   
𝑥# − 3𝑥 + 2

𝑥 − 1 =
(𝑥 − 1)(𝑥 − 2)

𝑥 − 1 = 𝒙 − 𝟐 
 

1) Divide the following polynomials 

a) 
hi-lh-+m

hj(
 

 
 
 
 

 
 

b) 
#hij(h-m

hj+
 

 
 
 
 
 

c) 
#hij#h-k#

#hjm
 

 
 

 
 


