


Factoring by Grouping

Before factoring by grouping, first we factor out GCF from all four terms.

Steps in factoring by grouping (Assume there is no GCF)
1. Group pairs of terms and factor each pair.
2. If there is a common binomial factor, then factor it out.
3. If there is no common binomial factor, then interchange the middle two terms and repeat the

process over. If there is still no common binomial, then the polynomial cannot be factored.

Factor ݔ4 + ݕ6 + ݕݔ2 + ଶݕ3 by grouping

Step 1: Group the pairs of terms (࢞+ ࢟) + (࢟࢞+ ࢟)

Step 2: Factor the GCF from each pair (࢞+ ࢟) + +࢞)࢟ ࢟)

Step 3: Factor the common binomial factor (࢞+ ࢟)(+ (࢟

Exercise 2: Factor by grouping. Follow the steps in the table

a) Factor by grouping: hkhk 382156 ���

b) Factor by grouping: yxyxx 8405 2 ���

Factoring Trinomials

The FOIL (Front-Outer-Inner-Last) Method: bdbcadacdcba ��� �� ))((

ܾܿ

ܽ݀

+ࢇ) +ࢉ)(࢈ (ࢊ = +ࢉࢇ ࢊࢇ + ࢉ࢈ + ࢊ࢈

ܽܿ ܾ݀
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Cube of a binomial ࢇ + ࢇ࢈+ ࢈ࢇ + ࢈ = ࢇ) + (࢈

ࢇ െ ࢇ࢈+ ࢈ࢇ െ ࢈ = ࢇ) െ (࢈

Exercise 13: Factor each polynomial below. Check if they are cube of a binomial.

a) ଷݔ െ ଶݔ3 + ݔ3 െ 1

b) ଷݔ + ଶݔ6 + ݔ12 + 8

c) ଷݔ െ ଶݔ9 + ݔ27 െ 27

Mixed Factoring/Factoring Completely

To factor a polynomial, first factor the greatest common factor, then consider the number of terms in
the polynomial.

I. Two terms: Determine if the binomial is one of the following:
Difference of two squares: ܽଶ െ ܾଶ = (ܽ + ܾ)(ܽ െ ܾ)
Sum of two cubes: ܽଷ + ܾଷ = (ܽ + ܾ)(ܽଶ െ ܾܽ + ܾଶ)
Difference of two cubes: ܽଷ െ ܾଷ = (ܽ െ ܾ)(ܽଶ + ܾܽ + ܾଶ)

II. Three Terms: Determine if the trinomial is a perfect square trinomial.
a) If the trinomial is a perfect square, then

ܽଶ + 2ܾܽ + ܾଶ = (ܽ + ܾ)ଶ

ܽଶ െ 2ܾܽ + ܾଶ = (ܽ െ ܾ)ଶ

b) If the trinomial cbxax ��2 is not a perfect square, then
i) if the leading coefficient ܽ = 1, then check the product = c and sum = b to

determine the correct combination.
ii) if the leading coefficient ܽ > 1, then use trial and error or the ac-method.

III. Four terms: Try to factor by grouping.
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Exercise 12: Factor each polynomial completely. This may mean factoring GCF and/or factoring in two
or more steps.

a) Factor completely 4 3 23 3 36x x x� �

b) Factor completely 3520 aa �

c) Factor completely 516a b ab�

d) Factor completely ଶݔ8 െ ݔ24 + 18

e) Factor completely ݕଷݔ16 െ ଶݕଶݔ40 + ଷݕݔ25

f) Factor completely ଷݔ12 + ଶݔ11 + ݔ2

g) Factor completely 2222 8107 wzwwz ��






