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The Greatest Common Factor

The greatest common factor (GCF) for a polynomial is the largest monomial that divides each term of
the polynomial.

Factoring the greatest common factor of a polynomial:
1. Determine the greatest common factor
2. Write the answer in factored form.

The GCF factoring process is the reverse of the Distributive Property

Multiply

AN

The Distributive Property: a(b+c)=ab+ac

Factor/Divide

The GCF factoring: ab+ac=a(b+c)




Exercise 3: Factor the greatest common factor and express the answer in factored form. Check by
multiplying using the Distributive Law.

a) Factor 5p° +15p” =30p

GCF: S'b
2
Answer in factored form: 5?(\'0 -+ 6? ’_é)
Check:
K
b) Factor 9a®bh* — 6a?b> + 3ab? "b’!‘—" b 'ib';‘; b
»* ¥ and b5 ove dfvﬂl“t
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GCF: Sﬁbz

Answer in factored form: zbi
Check: q L"' 60‘1b3 *qui
3.)+( %6 423bY 6elb? ‘30-5"")
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c) Factor5(x +y) —6x(x +y)

GCF:

Answer in factored form: (S'-éx )

Check: S - GX




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. Ifthere 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 4x + 6y + 2xy + 3y? by grouping

Step 1: Group the pairs of terms 4x + 6y) + (2xy + 3y?
Step 2: Factor the GCF from each pair 2x+3y)+vy(2x + 3y
Step 3: Factor the common binomial factor 2x+3y)2+y

Exercise 4: Factor by grouping. Follow the steps in the table

a) Factor by grouping: 56+ 21k +8h + 3hk

Show work here

Step 1: Group the pairs of terms SCA2|k )+ 8].\ 4-:9‘k
Step 2: Factor the GCF from each pair (8-!- 'Sky -+ (84. 3):)

Step 3: Factor the common binomial factor (8—(- 3!:3

b) Factor by grouping: 5x° + 40x — xy — 8y

Show work here

Step 1: Group the pairs of terms. Be careful 2

with the signs. SX + YOX - XY - 8)’
Step 2: Factor the GCF from each pair. Be -

careful with the signs. SK 7

Step 3: Factor the common binomial factor (S‘X-y)

ov (S'x"- +40x) —(xy +8y)
5x(x+8) ~y (x+%)




Factoring Trinomials
Multiplying Two Binomials

The FOIL (Front-Outer-Inner-Last) Method:  (a +b)(c+d) = ac +ad + bc + bd

(a+b)(c+d)=ac+ad+ bc+ bd

Exercise 5: Multiply the binomials and combine like terms
a) (x +2)(x +3) 0 (5 2R —3)
=z,

X'= Byt Ix—C
12 xXt-x -6&
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= X +5x+6
Factoring Trinomials with Lead Coefficients of 1

Since the product of two binomials is often a trinomial, it is expected that many trinomials will factor as
two binomials. For example, to factor x? 4+ 5x + 6, we must find two binomials x + a
and x + b such that
x2+5x+6=((x+a)x+b)
=x2+bx+ax+ab
=x2+ax+bx+ab
=x?+(a+b)x+ab

Matching the coefficient of each term, one can see the binomials must satisfy product ab = 6 and the
suma+b =5. Since 2:3 = 6and 2 + 3 = 5, we find our binomials x2 4+ 5x + 6 = (x + 2)(x + 3).

Similarly, if we want to factor x? — x — 6, we will consider x> — x — 6 = (x + a)(x + b) where the
product ab = —6 and the sum a + b = —1. Considering all possible factorizations of —6, we find

(2)(=3) = —6.and 2 + (=3) = —1, thus,
x2—x—6=(x+2)(x-3).




Steps to factoring trinomials with lead coefficient of 1
1. Write the trinomial in descending powers.
2. List the factorizations of the constant (third) term of the trinomial.
3. Pick the factorization where the sum of the factors is the coefficient of the middle term.
4. Check by multiplying the binomials.

Exercise 6: Factor the trinomial with lead coefficient 1 by checking for the correct pair of product and
Foelors  sum

& a) Factor x* —8x+12
Answer in factored form: X"é) X“Z)

Z Check: Y1— éX - ZX +2 w = )("'——Rx-{-ﬂ v

b) Factor a® +5a+6

&
.-3 Answer in factored form: (&"’2) [0\'{'3)
2-| checke ot 2eeBatb = q'l,g_,fq_{.é’

c) Factor y° —9y—36

Answer in factored form: [\/ '_' 7 ) (y+3)
Check: \]I?'“’ 17‘ (Q\/ - % - 71 »-qY-— Zé

larsof d) Factor x* +14xy + 45y’
Y¢yt

Qy-fS\/s 1y
Sy4 lfy
ly+4Sy
ly =4Sy
Iy ~ISy

4\/-5"\/ Answer in factored form: &— S)')& ’6Y>

Check:

Answer in factored form: & + 9\/)6("5)')
Check: x4 Sxy+ Ixy+95y2= Lelhyy +955°

e) Factor x> —9xy +18y?

f) Factor a* + 7ab — 8b*

Answer in factored form: {a-'l'gb) (a - b’)

Check:
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Factoring Trinomials with Lead Coefficients other than 1

Method 1: Trial and error
1.

(a+b)(c+d)=ac+ad+ bc+ bd

\\//
bc
ad
Method 2: Factoring by grouping
1. Form the product ac.

2.
3.

4. Factor by grouping.

Exercise 7: Factor each trinomial below

List the factorizations of the third term of the trinomial.
2. Write them as two binomials and determine the correct combination where the sum of the
outer product, ad, and the inner product, bc, is equal to the middle term of the trinomial.

Find a pair of numbers whose product is ac and whose sumis b .
Rewrite the polynomial to be factored so that the middle term bx is written as
the sum of the two terms whose coefficients are the two numbers found in step

oc=(2)(-d)=-6
a) 2h? —=5h —3 = 2K-ch+h-3 2% -5h-3 Fector
a=2 ac=-6=% 1)z (e )+ h-3) |~ h"‘—SL(\ -6 ) O h4+bhtac
b="<-7) b=-8=-A+1 /.. _ (- h+)
c=-3 20DV ) e R
= (zh4) (r-3) z oz by &
(h-3) (h+2)
-2(n- ) (2h+)
b) 2h* —h—3 =24t 3), 37} -3
2hl_h-6 ac=-4
azt derisRE] a4 (2h-3) =1
ber] b=—l=-$+2 - - (h—’b) (h+2) &=
ot @D+ | S0-2)D) e aveehhing byl
=l (23 53 (w1
= (2-3) (4))

c) 2h?> —5h —12

d) 3k?—14k—5
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Factoring Special Products

Exercise 8: Multiply the binomials and combine like terms.
Can you come up with a formula for this type of multiplication?

(04b) (o-b)=a’— )*

7 X
a) (xﬁ \x—3) b) (m)
N w
74.- ~\§§+ﬁ§ ’q 25)(2—— LY

X -6

Exercise 9: Multiply the binomials and combine like terms.
Can you come up with a formula for this type of multiplication?

@bz ol = 2ebgl? (oA 34 24

a) (x—3)2=(%~3)(x—%) b) (2x + 5)% = (1x+5) (2x+17)
= Yxt+1 2
_ x4_’37< 3+ Y+ 10 +/0x+ 25

. = Nr420x+ 25
= X —b¢+1
R .o

Many trinomials can be factored by using special product formulas.
Difference of Two Squares (DOTS): a’ — b? = (a + b)(a — b)
Exercise 10: Factor each binomial below. Check if it is a difference of two squares.

a)x? —49 b) 25 — b2
c) 36x2 —16y? d) 100t% — 49r?
e) Factor completely 16x* — 81

f) x2+36

What have you noticed about the sum of two squares?

A



