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No quiz today, 3.2 HW is due
today.

Questions on 3.3 HW??
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7. | Equation: f(x) = (x — 3)(x + 4) Graph:

What I know about this function:
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8. ‘ Equation: g(x) = x* + 4x + 4

What I know about this function:
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9. | Equationy = —x2 — 1 Graph:

What I know about this function:

End behavior:
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Factoring Review

Notation for polynomials:

Anatomy of an n*h-degree polynemial function

A trinomial has three terms.

keading term “term”
fix) =a x"+a, X" 4... +ax +ax + ax+a, A binomial has two terms
:" i - ‘.
leadng weef ficieni \ \
coed ficient cuble  quadratis ircer condtant

TEFm Térm TErm Ll

Greatest comumon factor:
The first thing vou should do when factoring a polyvnomial 1s to look for the largest factor

common to every term. The greatest common factor of a polynomial 1s the greatest common
factor of the coefficients times the greatest common factor of the variable(s) in the terms.

EXAMPLE: Factor 8p°g? —4p°¢° +10p%g".

dp'q (1P~ Tpgt 5)

The greatest common factor of the cpefﬁciems 8. -4, and 1015 2.
The greatest common factor of p%, p°, and p* is p*.
The greatest common factor of g2, ¢°, and g% is ¢*.

So we can factor out 2p*g”. and

8p°q7 —4p°¢® +10p°g* =2p*¢% 4p* —2p°¢* 2pg +2p%¢* -5¢° =20 (407 —2pg+547)
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Check vour factorization by distributing. You should end up with vour original polynomial.
If the terms of a polynomial have no common factors, the polynomial 15 prime.

When the leading coefficient 1s a negative number, we generally factor out a common factor with
a negative coefficient. Thus: —2x° + 6x? —2x= —-x[xx: —3x+ 1’]

YOUR TURN: Factor out the greatest common factor.

a) 6a’x” +20a°x" —4a’x’ b) —4x—24
arzazf(% 4 \Oaxs—la% -4 b(fw
¢) —3a* —6a’ +3a d) 16¢° +40¢° — 24¢

~30(0+ 9or- 1) QL (2 +2>-3)

Oct 24-2:15 PM
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Factoring trinomials of the fype x: +hxtc:
Eecall the FOIL method of multiplying two binomials:

(x+3)x+5)=x-x+x-5+3-x+3-5=x+3x+5x+15=x" +8x+15

To factor a trinomial in the form x* + bx+ ¢ . we undo the FOILing process. If a trinomial in this
form can be factored, the factorization will look like this: (x+ E\H x+tg |. where p and g are two

numbers whose product 1s ¢ and whose sum 1s b.

EXAMPLE: Factor x° +9x+ 8.

xt +9x+8 = (x+ o+ ). To fill in the blanks, find two numbers whose product is 8

and whose sum 1s 9.

Factors of §: 2. 4and 8, 1
2+4=6,8+1=9 The two numbers we are looking for are 8 and 1

So x* +9x+8 =(x+8)x+1)

Oct 24-2:16 PM
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Use these patterns when factoring a trinomial in the form x” + bx+¢:
If ¢ 15 negative, one of 1ts factors will be negative, one will be positive.
If ¢ 15 positive and b 1s negative, both factors of ¢ will be negative.
If ¢ 15 positive and b 1s positive, both factors of ¢ wall be positive.

If a trinomial cannot be factored, 1t 15 prime.

Check vour factorization by FOQILing 1t out. You should get the original trinomial.

YOUR TUEN: Factor each of the following trinomials.

a) vI+5v+6 b) x* —Tx+12
(TZ) (9 +3) (x- LIXX -3)
c) ¥y 45y -36 d) x* —Tx-30

(yrly- (-9 (x+2

&) x° —x° —30x (HINT: Factor out the greatest cnm.mcrn factor first)

X[ x%-%-2%0)= X (x - L)(x+5)

Oct 24-2:17 PM
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Factoring trinomials of the fype ax* +bx+c:
Let’s work through this using the trinomial 3x” —10x — 8. If this factors, it will factor to two
binomials ( + ) + )
1. List possible First terms whose product 1s ax” . Write them as the first terms in each
binomuial factor.
3x* =3x-x so the factorization starts looking like this: (3x+  )Jx+ )

[

List possible Last terms whose product 15 ¢
Factorsof —8 - 1, -8 8.1

2, 4.2
1,8 1,-8 2, 4.2

4
4
3. Use the correct set of factors, in the correct order, so that the sum of the products of the
Outside terms and the Inside terms 1s equal to bx.
Try: (3x+1)x—8). Since (3x)(~8)+(1)x)=-23x # —10x, this doesn’t work
HINT: Changing the signs on 1 and -8 will give 23x, which also won’t work.
(3x—8)(x+1). Since (3x)(1)+(-8)(x)=—5x # —10x, this doesn’t work.
(3x+ 2](.:: — 4}_ Since (3.::](— 4}+ (2)x)=—10x, this is the correct factorization!
Check your factorization by FOILing it out. You should get your original trinomial 9 -

3x*-10x-8 Vv
(3x* - 1206 2% -8) 4 AN

%o
8_2(_(>< —AB +Q(X‘LD ’ |
(Y-Ll)(%x*rz)

YOUR TURN: Factor each of the following trinomials.

a) 2y° —y—6 b) 8x* +6x—5

c) 617 +1—15 d) 2y° +9y+9

Oct 24-2:17 PM
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Special patterns fo waitch for:
1. a*+2ab+b* =(a+b)

a——q a5 b: x 2 3 el
EXAMPLE: 16+ 8x+ x” - Notice that 16 =4, so a=4and x~ =5, so b = x. In addition,

8x=2-4-x=2ab. This fits the pattern, so the factorization is (4 + .1;}2 i

2. r13—2r1.:':r+.:’:r2:{a—.:':r]2 n
0= 9%x o°
EXAMPLE: 25x” —20x + 4- Notice that 25x* =(5x)°,s0 a=5xand 4=2"_ so b=2_In

addition, 20x = 2-5x-2 = 2ab . This fits the pattern, so the factorization 1s {5.‘:; — 2}2_

3.a°-b* =(a+bla-b)

EXAMPLE: 9¢° — 64 - Notice that 9/ = (3t)° ,so 3t=a,and 64 =8, so 8=b_ This fits the
pattern, so the factorization 1s (3t +8)3t —8).

YOUR TURN: Factor each of the following.

a) x° —49 b) 36y° —12y +1

¢) n° +18n+81 d) 25y* 100
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Summary:
e Always factor out any common factors first.

e Factor any remaming trinonuals or binomuals, if possible, using the instructions given
above. If the remaining trinomial or binomial cannot be factored, leave it.

Oct 24-2:19 PM
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Homework

Factoring Worksheet
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