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2-03 POLYNOMIAL EQUATIONS

In this section, you will:

• Identify polynomial functions.

• Identify the end behavior.

• Graph polynomial functions.

• Write polynomial functions.

• Reminders

• Exam 19th January – polynomials and rational functions

• Presentations start 19th January – opportunity to respond to feedback such 
as APPLICATION



CONTINUOUS GRAPHS



SMOOTH, ROUNDED TURNS





2-03 POLYNOMIAL EQUATIONS

• Polynomial Function

• 𝑓 𝑥 = 𝑎𝑛𝑥
𝑛 + 𝑎𝑛−1𝑥

𝑛−1 +⋯+ 𝑎2𝑥
2 + 𝑎1𝑥 + 𝑎0

• 𝑎𝑛 are coefficients

• 𝑎𝑛𝑥
𝑛 are terms

• 𝑎0 is constant term

•Degree is highest exponent

• Leading coefficient is coefficient of term with highest exponent
• Graphs are continuous, smooth, rounded turns



2-03 POLYNOMIAL EQUATIONS

• End Behavior
• Polynomial functions always go towards  or - at either end of the 

graph 

• What is the end behavior of 𝑓 𝑥 =
1

3
𝑥3 + 5𝑥?

Leading Coefficient + Leading Coefficient -

Even Degree

Odd Degree
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2-03 POLYNOMIAL EQUATIONS

•Zeros

• If 𝑥 = 𝑎 is a zero of 𝑓 𝑥
•𝑥 = 𝑎 is a solution to 𝑓 𝑥 =
0
•(𝑎, 0) is x-intercept
•(𝑥 − 𝑎) is a factor of 
𝑓(𝑥)

•Let 𝑓(𝑥) have degree n
•At most n zeros (can be 

repeated)
•At most 𝑛 − 1 turning 

points
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2-03 POLYNOMIAL EQUATIONS

What is a possible 
function?
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What is a possible 
function?



2-03 POLYNOMIAL EQUATIONS

For 𝑔 𝑡 = 𝑡5 − 6𝑡3 + 9𝑡

a. Find all zeros

b. Find multiplicity of 
zeros

c. Graph



2-03 POLYNOMIAL EQUATIONS

•Find the intercepts of 𝑓 𝑥 =
𝑥(𝑥 + 2)(𝑥 − 3)



2-03 POLYNOMIAL EQUATIONS

•Find the intercepts of 𝑓 𝑥 =
𝑥(𝑥 + 2)(𝑥 − 3)

X=0,  -2 , 3



2-03 POLYNOMIAL EQUATIONS

•Determine the least 
possible degree of the 
polynomial function 
shown.

degree



2-03 POLYNOMIAL EQUATIONS

•Determine the least 
possible degree of the 
polynomial function 
shown.

degree4



TRUE OR FALSE

•A polynomial equation can include variables 
raised only to whole-number exponents.



TRUE OR FALSE

•A polynomial equation can include variables 
raised only to whole-number exponents.

TRUE



TRUE OR FALSE

•An equation with a variable in the 
denominator is a polynomial equation.



TRUE OR FALSE

•An equation with a variable in the 
denominator is a polynomial equation.

FALSE



TRUE OR FALSE

•The highest exponent in a polynomial is called 
the degree. 



TRUE OR FALSE

•The highest exponent in a polynomial is called 
the degree. 

TRUE
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  f  ( x ) =  a n  x n +  a  n − 1  x  n − 1 + ⋯ +  a 2  x 2 +  a 1 x +  a 0
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   a n  x n


   a 0


  f  ( x ) =  1 3  x 3 + 5 x
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  x = a


  f  ( x )


  x = a


  f  ( x ) = 0


  ( a ,   0 )


  ( x − a )


  f ( x )
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  x = a
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  x = a


  f  ( x ) = 0


  ( a ,   0 )


  ( x − a )


  f ( x )


  f ( x )


  n − 1


  g  ( t ) =  t 5 − 6  t 3 + 9 t


  f  ( x ) = x ( x + 2 ) ( x − 3 )


  f  ( x ) = x ( x + 2 ) ( x − 3 )

