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5.2  Multiplication of Polynomials

Review Distributive Property

A(B + C) = AB + AC

Examples.  Multiply

1. 2(x + 3)


= 2x + 2(3) = 2x + 6
2. 3x2(x2 + 2x – 1)

= 3x2(x2) + 3x2(2x) + 3x2(-1)
= 3x4 + 6x3 – 3x2
3. –2x(2x2 – 4x + 6)
= -2x(2x2) + (-2x)(-4x) + (-2x)(6)
= -4x3 + 8x2 – 12x
When multiplying 2 polynomials, multiply each term in the first polynomial by each term in the second polynomial.  Then combined like terms to simplify.

Examples.  Multiply.

1. (4x – 2)(6x2 + x + 1)   
Double Distributive Method



Vertical Method


= 4x(6x2 + x + 1) – 2(6x2+ x + 1)


         6x2 + x + 1


= 24x3 + 4x2 + 4x – 12x2 – 2x – 2


         (      4x – 2 


= 24x3 – 8x2 + 2x –2



               -12x2 – 2x – 2  







               24x3 + 4x2 + 4x___                  








               24x3 –  8x2 + 2x – 2 

2. (2x – y)(7x + 3xy – 2y2)
Double Distributive Method



  

= 2x(7x + 3xy – 2y2)+ (-y)(7x + 3xy – 2y2)

      

= 14x2 + 6x2y – 4xy2 – 7xy – 3xy2 + 2y3

              
= 14x2 + 6x2y – 7xy2 – 7xy + 2y3

                       

Multiplying a binomial times a binomial

1. (3x + 2)(x – 4)
Double Distributive



Vertical Method

= 3x(x – 4) + 2(x – 4)



  
3x + 2

= 3x2 – 12x + 2x – 8



     (     x – 4 

= 3x2 – 10x – 8 




       -12x – 8








3x2 + 2x​​___








          3x2 – 10x – 8  
FOIL Method






Firsts:  3x(x) = 3x2
(3x + 2)(x – 4)

Outers : 3x(-4) = -12x





Inners : 2(x) = 2x





Lasts : 2(-4) = - 8
= 3x2 – 12x + 2x – 8

= 3x2 – 10x – 8

The Square of a Binomial

(A + B)2 ( A2 + B2
(A + B)2 = (A + B)(A + B) = A2 + 2AB + B2
Similarly

(A – B)2 = (A – B)(A – B) = A2 – 2AB + B2
Multiplying Conjugates

(A + B)(A – B) = A2 – B2 

Examples.  Multiply.

1. (x + 3)2


= (x + 3)(x + 3) = x2 + 6x + 9
2. (2x – 1)2


= (2x – 1)(2x – 1) = 4x2 – 4x + 1
3. (4x + 5)(4x – 5)    
=16x2 – 20x + 20x – 25 = 16x2 - 25

