2.4 Factoring Polynomials 
In order to find the remainder of the division of 2 polynomials, we may 
· Use long division 
· Use synthetic division
· Use the Remainder Theorem

The Remainder Theorem 
When a polynomial P(x) is divided by x-a then the remainder is P(a).
Proof:




Example 1: What is the remainder when P(x) = x4- 5x3+ x - 2 is divided by x-1?




Example 2: What is the remainder when P(x) = 2x4 – 3x2 + x – 1 is divided by 2x +5?



Example 3: When the polynomial y3 –ky2 +17y +6 is divided by y – 3, the remainder is 12. What is the value of k? 



Example 4: When the polynomial P(x) = 3x3 + mx2 + nx – 7 is divided by x – 2, the remainder is – 3. What the polynomial is divided by x+1 the remainder is 18. What are the values of m and n? 










The Factor Theorem (a consequence of the Remainder Theorem )

A polynomial P(x) has x-a as a factor if and only if P(a)= 0. 

Example 5: Show the x+2 is a factor of P(x)= x3+ 5x2 + 2x – 8.



Example 6: Is x+1 a factor of x3 – 1? 

If a polynomial is given in expanded form, we have to factor it. Try the following steps: 
· Factor out a common factor, if such a factor exists
· Use grouping ( if possible) 
· Use the Rational root Theorem
Example 7: Factor 




The Rational Root Theorem 

If    is a polynomial function with 

integer coefficients, every rational zero of has the form   , where
p = factor of constant a0

q= factor of leading coefficient an 

Thus, possible rational zeros= 

Example 7 : Factor 




Example 8:  Factor: P(x) = 



Example 9: Factor: 




If the polynomial is in factored form, then you can find the zeros, you can graph it and find the intervals where the function is positive or negative. 
Example 10: Let P(x) = 4x3+12x2+5x – 6 
a) Factor the polynomial






b) Find the x-intercepts


c) Sketch a graph of the function.


d) Find the intervals where the function is positive.
