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5.3  Common Factors and Factoring By Grouping
Factoring is the reverse of multiplication 

Multiplying


Factors     5 ( 9 = 45      Product

Factoring

Greatest Common Factor (GCF) – the largest factor that divides both numbers

Example 1:  What is the GCF of 32 and 40
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We can write 32 as a product of:

We can write 40 as a product of:
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40 = 
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Both 32 and 40 can be divided evenly by 
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.  In fact 8 is the largest number that divides both 32 and 40.  This is called the Greatest Common Factor (GCF).

Example 2. What is the GCF of 32x2y and 40xy4?

32x2y = 2 ( 2 ( 2 ( 2 ( 2 ( x ( x ( y

40xy4 = 2 ( 2 ( 2 ( 5 ( x ( y ( y ( y ( y

Thus, the GCF is 8xy.

The GCF of a polynomial is the largest monomial that divides each term of the polynomial.

Practice.  Factor out the GCF.

1. 15a7 – 25a5 + 30a3

GCF : 5a3



= 5a3(3a4 – 5a2 + 6)
2. 3x2 – 3x – 9


GCF: 3





= 3(x2 – x – 3)
3. 8a3bc5 – 48a2b4c + 16ab3c5

GCF: 8abc


= 8abc(a2c4 – 6ab3 + 2b2c4
4. 3a(x – y) – 7b(x – y)

GCF : (x – y)
= (x – y)(3a – 7b)

5. 10x3(x – 7y) – 15x2(x – 7y)
GCF : 5x2(x – 7y)
= 5x2(x – 7y)( 2x – 3)
Factoring by Grouping – A Strategy for Factoring 4 Terms

If a 4 termed polynomial has no GCF try factoring the terms two at a time.

If the binomials that are factored are the same, factor these from the polynomial.

Examples:  Factor.

1. ax + bx + ay + by
= x(a + b) + y(a + b) 

= (a + b)(x + y)
2. 2a2 – a2b – bc + 2c
= a2(2 – b) + c(-b + 2)

= a2(2 – b) + c(2 – b)

= (2 – b)(a2 + c)

3. ax – x2 – ab + bx
= x(a – x) – b(a – x)   
Factored out a negative b in the last two 

= (a – x)(x – b)                 terms
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