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5.6  Factoring Sums and Differences of Cubes

Multiply. (A + B)(A2 – AB + B2)


= A3 – A2B + AB2 + A2B – AB2 + B3 



= A3+ B3
Result:  Sum of Cubes A3 + B3 = (A + B)(A2 – AB + B2)

Multiply. (A – B)(A2 + AB + B2)


= A3 + A2B + AB2 – A2B – AB2 – B3 



= A3 –  B3
Result: Difference of Cubes  A3 – B3 = (A - B)(A2 + AB + B2)

Examples:

1. 27 + x 3


A = ___3___ B = ___x___

= (3 + x)(9 – 3x + x2)

2. 8x3 + y3


A = ___2x___ B = ___y___

= (2x + y)(4x – 2xy + y2)

3. x3 – 64


A = ___x___ B = ___4___

= (x – 4)(x2 + 4x + 16)

4. x6 – 1.  First, factor as a difference of squares.  

A = ___x3____ B = ___1____


   = (x3 + 1)(x3 – 1)



Next, factor the sum of cubes and the difference of cubes


A = x,      B = 1



  = (x + 1)(x2 – x + 1)(x – 1)(x2 + x + 1)

5. 12x2 – 75.  Factor out the GCF first.

= 3(4x2 – 25)

=3(2x + 5)(2x – 5)


