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Unit 2 – Polynomials 
Chapter 3.3: Characteristics of Polynomial functions in Factored form 
 

 
Consider a polynomial in the form: 𝑔(𝑥) = 𝑎(𝑥 − 𝑝)(𝑥 − 𝑞)(𝑥 − 𝑟) 
 
The factors of the polynomial can be used to identify the zeros (or roots, or x-intercepts). 
 
Set g(𝑥) = 0, so 0 = 	𝑎(𝑥 − 𝑝)(𝑥 − 𝑞)(𝑥 − 𝑟) 
 
Because the leading coefficient cannot be equal to zero, so (𝑥 − 𝑝) = 	0, (𝑥 − 𝑞) = 0	𝑜𝑟	(𝑥 − 𝑟) = 0 
 
Hence, x = p, x = q, x = r. 
 

 
 
Example 1:  
 
The order or degree of the factors will determine the behavior of the graph near the x-axis.  
 
Consider 𝑓(𝑥) = 5𝑥2(𝑥 − 1)(𝑥 − 2)5 
 

 
 
 
 
 

 
 
To sketch the graph of a polynomial in factored form: 
 

1) Use leading coefficient and order of polynomial to determine end behavior.  
2) Plot x-intercepts (zeros) and y-intercepts, 
3) Use order of factors to sketch behavior at x-axis. 
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Example 2: Sketch a possible graph of the function 𝑓(𝑥) = −(𝑥 + 2)(𝑥 − 1)(𝑥 − 3)2.  
 
 
 
 
 
 
 
 
Example 3: Write the equation of a cubic function that has zeros at – 2, 3, and 2

8
. The function also has a y-

intercept of 6.  
 
 
 
 
 
 
 
Example 4: Write the equation of the function shown below. And state the domain and range of the function.  
 

 
 
 
 
Example 5: Sketch the graph of 𝑓(𝑥) = 𝑥9 + 2𝑥5.  
 
 

 
 
 
 
 
 
 
 

 


