
 

(when to use each factoring method) 

method when to use it example 

Completely factored form 

When all of the zeros have 
been given, or after all zeros 
have been found, write you 
polynomial using compelte 
factored form 

Completely factor 

𝑓(𝑥) = 3𝑥4 + 21𝑥3 + 12𝑥2 + 84𝑥 

given there are zeros at 𝑥 = 0,−7,±2𝑖 

Grouping 

Use when you can use 
grouping (this will probably 
only ever happen for us when 
we are dealing with cubic 
polynomials) 

Completely factor 

𝑔(𝑥) = 𝑥3 − 𝑥2 − 3𝑥 + 3 

 

Graph / Rational Zeros Test 
When no zeros of the 
polynomial are given 

Completely factor 

𝑘(𝑥) = 5𝑥4 + 6𝑥3 − 2𝑥2 + 3𝑥 − 4 

 

Synthetic division 

When we are given (or find) 
only one zero, we can use 
synthetic division to 
eliminate that particular 
factor from the polynomial, 
and then try to factor the 
quotient 

Completely factor 

𝑣(𝑥) = 4𝑥3 − 12𝑥2 + 4𝑥 − 12 

given that 3 is a zero. 

Long division 

When we are given an 
imaginary zero (or a complex 
zero of the form 𝑎 + 𝑏𝑖 that 
has a nonzero imaginary 
part) we can use the complex 
conjugate zeros theorem to 
find a quadratic that our 
polynomial will be divisible 
by.  Use long division with 
that quadratic as the divisor. 

Completely factor 

𝑧(𝑥) = 2𝑥4 − 𝑥3 − 9𝑥2 − 16𝑥 − 6 

given that −1 + 𝑖 is a zero. 

Greatest common factor 

Always be on the lookout for 
GCF stuff – if you can make 
the problem easier to factor 
right at the start, do it! 

𝑟(𝑥) = 3𝑥3 + 6𝑥2 − 21𝑥 

= 3𝑥(𝑥2 + 2𝑥 − 7) 

Quadratic formula 
Anytime you get a quadratic 
quotient!!!! 

The example above is a case where 
you’d need to use the quadratic 
formula to finish factoring. 



Some practice problems: 

Completely factor the following polynomial expressions. 

1. 𝑓(𝑥) = 𝑥3 − 2𝑥2 + 7𝑥 − 14; given that 𝑘 = 2 is a zero. 

 

 

 

 

 

 

 

2. 𝑝(𝑥) = 𝑥4 − 2𝑥3 + 𝑥2 − 2𝑥 

 

 

 

 

 

 

 

 

 

3. 𝑟(𝑥) = 𝑥4 + 2𝑥3 + 8𝑥2 + 8𝑥 + 16; given that 𝑘 = 2𝑖 is a zero 

 


