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5.2 Introduction to Polynomials
Section Objectives:

· You shall be able to evaluate a polynomial, given the x-value.  (EXAMPLE 1) [Problems 1 – 6]

· You shall be able to find the leading coefficient, the constant term, and the degree of the polynomial. (EXAMPLE 2) [Problems 7 – 18]

· You shall be able to determine whether a given function is a polynomial function. (EXAMPLE 3) [Problems 7 – 18]

· You shall be able to add or subtract two given polynomials using a vertical format.  (EXAMPLE 6, 7) [Problems 25 – 28]

· You shall be able to add or subtract two given polynomials using a horizontal format.  [Problems 29 – 32]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· monomial (pg. 243, 255) A monomial is a number, a variable, or the product of numbers and variables.  A monomial is also called a term.  A monomial is also considered as a polynomial consisting of one term.
· binomial (pg. 255) A binomial is the sum or difference of two monomials.

· trinomial (pg. 255) A trinomial is the sum or difference of three monomials.

· polynomial (pg. 255) A polynomial is a variable expression in which the terms consist of one or more monomials. 

· descending order (pg. 255) When the terms of a polynomial in one variable are arranged so that the exponents of the variable decrease from left to right, we say that the polynomial has been written in descending order.

· degree of a monomial (pg. 255) The degree of a monomial is the sum of the exponents of the variables.

· opposite of a polynomial, or additive inverse of a polynomial (pg. 166) The opposite of a polynomial (or additive inverse of a polynomial) in one variable is a new polynomial formed by taking the opposite of each term within the polynomial.

· polynomial function (pg. 255) A function that can be expressed in the form f(x) = polynomial.
· linear function (pg. 255) A function that can be expressed in the form f(x) = mx ( b. Its graph is a straight line.
· quadratic function (pg. 255) A function that can be expressed in the form f(x) = ax2 ( bx ( c, and a ( 0. Its graph is a parabola.
· cubic function (pg. 255) A function that can be expressed in the form f(x) = ax3 ( bx2 ( cx ( d, and a ( 0.  Its graph is a parabola.
· leading coefficient (pg. 255) In a polynomial, the coefficient of the variable with the largest exponent.

· constant term (pg. 255) A constant term is a term that contains no variable part.

Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	
	
	


Concepts, Facts, Theorems – Objective A

Homework – Objective A

Example A
Example B
Concepts, Facts, Theorems – Objective B
	Process to Add Polynomials using a Vertical Format

1. Determine the degree of both the first and second polynomial being added.  In the first row, write the word degree, and then place the degrees, from the highest degree down to zero.

2. Take the first polynomial being added, and rewrite it on the top row, ensuring that you rewrite it in descending order. If any terms of a particular degree are missing, leave a space for the term of that degree.  Note that all numbers are terms with degree zero.

3. Repeat step 2 for the second polynomial being added.

4. For each different degree, add the terms of that degree to obtain the sum.

5. For your answer write down the highest degree term first, followed by each term of lower degree (if it exists).  If the coefficient is positive, write a “(” sign and if it is negative, write down a “(” sign.


Add the following using the Vertical Format: (3x3 ( 7x ( 2) ( (7x2 ( 2x ( 7)  

	Degree
	3
	2
	1
	0

	
	3x3
	
	(7x
	2

	
	
	7x2
	2x
	(7

	Sum
	3x3
	7x2
	(5x
	(5


Answer: 3x3 ( 7x2 ( 5x ( 5  

	Process to Subtract Polynomials using a Vertical Format

1. Take the opposite of the second polynomial and change the operation from subtraction to addition.

2. Use the Use the Process to Add Polynomials using a Vertical Format to complete the process.


Add the following using the Horizontal Format: (3x3 ( 7x ( 2) ( (7x2 ( 2x ( 7)  


(3x3 ( 7x ( 2) ( (7x2 ( 2x ( 7)  = (3x3 ( 7x ( 2) ( (7x2 ( 2x ( 7) =  

(3x3 ( 7x2) (  ((7x ( 2) ( (2x ( 7)  = (3x3 ( 7x2) ( 5x ( (2 ( 7) = 

(3x3 ( 7x2) ( 5x  ( 5

	Process to Add Polynomials using a Horizontal Format

1. Determine the degree of both the first and second polynomial being added.  Underline the degree of the highest degree term between both the first and second polynomial.

2. Look for any other terms within the first or second polynomial and single underline all of the terms with the same degree.

3. Add up the coefficients of the terms from step two above, and write that down as the first term of your answer.

4. Repeat steps 1, 2 and 3 above, finding the next highest degree term, only double underline the like terms.

5. Repeat step 4 above, each time decreasing the degree and adding more underlines to distinguish the terms of that degree.  Keep repeating step 4 above until all like terms have been added.

6. The polynomial being added should be written descending order.


	Process to Subtract Polynomials using a Horizontal Format
1. Take the opposite of the second polynomial and change the operation from subtraction to addition.

2. Use the Use the Process to Add Polynomials using a Horizontal Format to complete the process.


Homework – Objective B
Example A
Example B
