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Chapter 5: Factoring

5.2:

5.3:

Iﬁ 5.4:

- . . ‘ 2
Factoring Trinomials Form x° +bx+c¢

. L | 2
Factoring Trinomials Form ax” +bx +c

Factoring Difference of Two Squares
and Factor Perfect Square Trinomials

Factoring Using Multiple Methods
Solve Quadratic Equations by Factoring
Simplify Rational Expressions

Factoring Applications
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5.1: Factoring by GCF and Greuping

What is factoring?

Find the prime factors of:

6 27
PN A
7 ‘353 L C‘.
£ - - ]
/“a
557
25x°y* 100ab’
A A
(YARYH I
r/ lj i ] é ! { y 1

250
e
/A 5510
SR
\‘_,./ "‘""""’ f\ _’"
— !1;[ _,_ eﬂ C-‘ C) ¢ {--. /
=57
A
ST S I sl &
- fy - -
45x y?z
I
oo
SRR A AL N
— . \ . i -
¥ o n’.!_ix;f’\.‘%\"z’_'_
- POV N 7

The greatest common factor (GCF)- the largest common factor of the integers.

To Find the GCF:

1. Find the prime factorization of the terms

2. Find the common factors in each of the terms and the most of each in all terms

3. Multiply the most common factors in all of the terms.
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Example: Find the GCF of: 36 and 90

36 90
2-3-2-3 3:-3. 2.5

2-2:3.3 2:3:3-5

/‘/F" 3 f/!: . ,’:2>"L‘];)
The common factors are: 2,3 {/ & ff 7
' i‘/: .’?riﬁ\’,y”]
The most 2’s in common is: 2 AL

The most 3’s in common is: 3-3

The GCFis: 2.3.3=18

Practice Example: Find the GCF of: 24 and 70

L.«\'?"\'\;\ 'I"l,] fj"(-"l r{! "F—-';‘:’Y ; \._;{ / f"\

7 2t e
N e RS - -
A5 Loveinon s A 7772 U T
% o
— 7 \Mf
{ U tLy
g O<- .']

PracticexExam'ple:
Find the GCF of: 45 60 75

Fa }f‘
PR / f}
t'—" - j o —
o \‘ ~ :'v\
/ﬂ 11 f‘, i Pt
p # .c - P w:.-f
3.2, S A
g .
- -~ oy
— 1 _J "/ - _,V }r, \

LA E

A, S P W
- . i L T
5o Uveneps s T )

o

P -
S5 TS SRR Y4 v PR

= '“_‘,__,:__1&_‘_\L
- L r i '
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Example: Find the GCF of: 9x*y? and 15xy*

[Y—} X
9x? 155" | Mdj [2% -
22N

3 3xxxyy 3- Sxyvyy

The common factors are: 3.x,y
The most 3°s in commeon is: 3

The most x’s in common is: x
The most y’s in common is:  yy

The GCF is: 3xyy = 3xy*

Practice Example: Find the GCF of: 20x° p© and 150x"y?
o I
-~ ~ ) * *
£ /L
G . T fa;

o

DAY

Practice Example:
Find the GCF of: 42a°h? 63ab’ 21a°p*

A . /
v-# 0.7 3%
I\ oy

747 25
14 7
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Simplify:  3x(2x+5)

21' -\ p .
UY T (9/( . i.i"‘:'.""! “':'f:‘f‘-‘

Now work backwards to get the original back :' f\ PR /1‘ "

'(i Ly '{:" 4 7 R o
— Mg .ot )

Factor using Greatest Common Factor

Example: Factor- 25x°y +15x°y® — 5527 \{

\

If we break down the polynomial into prime factors we would have:

5 - Sxexyyy +5 - Ixxxxxyypyyy — Sxyyyyyyy
What are the most factors you can pull out of all of the terms?
5x%y?

Then what remains once that is pulled out? ;
Divide by what you are factoring out to see what remains.

25x°y’ 15x°y°  saly’ ;
szyﬂ 5x2y3 5x2y3 /

' /
5x + 3x3y3 - y4 /
The factored form is: 5x* y’(Sx -3x’y* — y4)

You can check by s:mphfymg \‘ 7

("".'-A-'-g”“""\i-'%—
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Practice Examples:

Factor:
10a’s* +154°h*

L

Galo A )

[ t
. e . P P
- X . C‘ YR -y y
=N o e T
IR BN Zo ,

Factor:

65y°v'® + 20y +30y"0*
Al A at
E Nt Golp

o z [
i A,
R R s
- s . P —
S f‘\. s BT DA T
h - - Ly
S I
: o v
e
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Factor using Grouping

1 .
Factor: < (i ,'}(\)

3(x +2) - x(x +2)

VIR 'Il.“; 1
( ;“Z.) { SNy
Example: Factor- 2ys—2yf +bs - bf

Method 1 will not work because you can not pull out of all of the terms.
Since there are 4 terms, we can group 2 in common and another 2 in common.

2ys-2yf and  bs—bf

. w/ . ,"‘ C ! ’ I ‘-:
Now, we can pull out from each group: PR ; O ( 5 - )
5 :
2/(s=f) and (s~ ) N
- . --\.é . R . Vf' R | i \‘
If this is factorable, then what is the parenthesis will match. - - ) Lo Ui C-)

Pull out what they both have in common and see what remains, = L
(s— £ X2y +B), this is the factored form.

You can check by simplifying.

Practice Example:

Factor:
xy+3y—6x-18
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Practice Examples:

Factor:
10k +10m — km — m*
Com b ;’ﬁ",‘_ '{.." .
) b U A i
; \ [ Y
L“‘ IR A V' \"."‘"i i / i EI'A.!'/“ l.“.
Yy U SRSy

i
ﬁ(‘i’ NV J0-n )

Factor:
xl—ax-x+a

YOy

Factor:
“'5"'122‘ +—-§é‘z+g§£ +-—g§"_z & Les g
. - > 5 Gbx 4 Lz

[y

=y t bz + Ot S
bt +loz Oy 5z
¥4z

E [;ZM;ﬂvJ

What is factoring?
g .f\;\‘-‘.‘-"""‘j':'{‘)‘

e T W S tr - I

L
it
X

F{  GOoF

Y

L

dz TRINOMIA
flf TRINOMIRL RAED

Spetial Caze>

Pyrny

. 4 ¢
i hdtinica
' {
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5.1: Factoring by GCF and Grouping Practice Problems

[I. Find the GCF of:
54, 72, 90
Ao~ A

L ‘

(Face

3. Find the GCF of*

30x° 45x , 60x"

3% A9 \Q‘a

BB by

I
rr—————

55 (157

5. Factor:

12 5 24x
____L;)wi

e et g e

7. Factor:
18a3b7+36a4b2 —9ab _
f
C\&b sﬂb ol

“‘qo o ot 470 - l)

2. Fmd the GCF of:

10 15
x7, x

10

| X

4. Find the GCF of:
36a’b, 60a’b*, 120a°p°

6. Factor;
24a*b® + 404"°h°_
iFasi b‘% At

22 10

e A

t
ok
i
- ™



5.1: Factoring by 6CF and Grouping Practice Problems Continue

9. Factor: x(x+3)+4(x+3) 10. Factor: 2(2x 7 ~3x(2x = 7)+2(2x = 7)
) e \ \
(X’fa)(x{l* i \&\X :f—{ - 5K Jl'U}“/
11. Factor: ax.+ ay + bx -+ by 12. Factor:  x* +x—2x-2

SN SR 2. » -
A0y DALY e _w-

lr/vl - { l‘ i 'l ;"i\ T L, oS l"‘, 'm'f o l.{i
C’\\ /) ' - /<a’ T e AT L

) )(J(B)((xﬁf;;" | ! \

13.Factor:  xy—xz—ay+az 14. Factor:  15x* —10xy+6x —4y

WAz Sy ez et 10K, v \A"qkj

\

\ﬁ -2) »O\(g -2) 51 (31 Sup A B -H)

st
et e s e
T

T T W At e e e AR ke

/
- ? —

T
,;\,, Ly
i Ded, (91T

) w aun P e et e ey

{ e ereg e g

15. Factor:  2a° -3ab-2a+3b 16. Factor:  20x* +10xy-16x~8y

z s - &S 5 B =
A=A ~Hatk

(QJ - O\ ( Ad~20) / &(\Dz\ﬂ 6‘;{9 s %5\)
- - \Q}\Q“‘Tgi’i‘ﬂ “‘% - ¢ A

i"_ ~, 5 ] “:- -‘-—;"‘:—“ : \ l‘ ,ff ’ . | J
(ca-op [0~ Loy (as D L&y
L ; “-\\ i - 176 -




%@ 5.2: Factoring Trinomials Form x> +bx+c

How do you factor trinomials in the form x° +bx+c ?

Simplify: (x+3)x + 4)

Solution: | !
(x+3)(x+4) : ; ;} { R
F o0 I L - '\
XX @@ ‘ \Hf |1 /_;

T I - t"‘ ~ €
x2+4x+3x+12 k ' t;; lp{ J’

Foo+L) L L

xX +7x  +12

Notice to get the first term, it is the multiplication of the F part of FOIL
Notice to get the inside term, it is the addition of the O + I of FOIL
Notice to get the outside term, it is the multiplication of L of FOIL.

o~

Simplify: (x—2)(x +5) \}('{i'/k i‘ K -I\ y
v Ay 10

'
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Example: Factor- X2 +7x+12

Pulling out the GCF or Grouping will not work because you can not pull out of all of the terms

and there is not an even number of terms to group.

Our goal is to factor x* +7x +12 into two factors that are being multiplied: ( ) )

To get the x’, the factors must be x-x in the front (F of FOIL).
To factor this polynomial where the leading coefficient is 1:

We need to two numbers that will multiply to the last term of: + 12 (L of FOIL)

and add to the middle term of: + 7 (O + 1 of FOIL)

We look at the factors of +12 and find: 112, 2-6, 3.4

-1--12, -2.--6, -3.-4
Which pair will multiply to +12 and add to +72

The numbers are: +3 and +4. (3)(4)=12 3+4=17

+#+%Make sure your signs are correct**

The factored form is: (x +3)(x +4)

You can check by simplifying.

(x+3)(x+4)
x-x+dx+3x+3-4
x* +4x+3x+12

%t +Tx+12
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Know Your Signs

Multiply: +

Then the signs are:

+ 4+ OR - -

- Add: + Add: -

Multiply: -

Then the signs are:

— _
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f Eal u j
Practice Examples 4y TV J -~ ﬂi
ol )l J ' } " |
Factor/ /; Factor: / //
X +7x+10f__d _’_,_2_6.”,_:“_,9_&_*18.—---—';;—"—'""-" N
j' o ) ‘ ffor, e 'J:’».)
e 1 T g
o I
. ,‘I:"_(_ j \ :‘4, d\:\-I_P\h&i
PRI Qo ,\m\ 30
Factora At 2 | d(‘/ N Factor (“ - 27 \
o 2 ~2x-24 ~x? +29x = 30 o -
‘:\i —_— |l /’\. _{ | ! "{" -
LJf JESA D L .’._.L_,:E /|
R
Factor: Factor:
—x*+14x-45 - ..ZJ. —12x+16
P S

/o

{2 ys) Q[ lok i
. - i ! ;

'\ \] ! P
L N
[ ( ;; in K n - ol : .’-7 l'\ f "

ot

How do you factor trinomials in the form x +bx+c?

L Se  pau IJ’l D]ijﬂ do »(ML (ast # ang
4 /]% b w’ HE t(ﬂ 3 ji
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5.2: Factoring 1 Tr-m ials Form x” +bx+c Pr'acg(ce Examples

Yg?x ?\,p @\» )\\0 ~
[. Factor: x? +4x+3 \5+ 2, Factor: x2+7x+10 .
i3 X 3 [ (e cer)
v X +Xf5,<1’5 J X+ 2x+Sx 410
\,«!_J y 1; X = A XA”.‘?")"' 'i)
3. Factor: x? —6x +9 ) 4 Factor X —8x+_;_1_2__#,_.

dedyg Mq

5. Factor: _ x -5x—24 (6“ 3

ke 2 e

T s)(x-2)~

VP a2y o e uklx
ERCNEER Ceaien

7. Factq;'_:_ X +3x 18
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5.2: Factoring Trinomials Form x* +bx+c Practice Examples Continue

10. Factor: 35+x -12x ~
/ VAR R
~+

s >__,__/\)M

e e 7 mmrem

YT RS
| ,,1\ et s 25
{ 12.Factor:  x*+7x—12

- 4
\\ _, ,({/A,

—

o \ 2.
o "~ }\ /. / —=
: e e o \N\(‘()

= -/"'“‘"‘_' 16. Factor: ~ 3x" —~3x—18

U - o .
- ' . / /Z‘ T \O \l - -
P b A

] . | }f i ! | i R

— / " N N _ B

J - A P :, \i t
Q - 182
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5.3: Factoring Trinomials Form ax” +bx+c

How do you factor trinomials in the form ax” +bx+c?

Example: Factor- 12x? -23x+5

Method | or Method 2 or Method 3 will not work because:
You can not pull out of all of the terms (Method 1 Pull out GCF),
There is not an even number of terms to group (Method 2 Grouping), and
Since the leading coefficient is not 1, (Method 3 Trinomial a = 1)

You still need two numbers that multiply to the last term, but they will NOT add to the middle
term coefficient because the leading coefficient is not 1.

There are two ways fo factor this polynomial: Trial and Error and Change to grouping

First Method: Trial and Error
We know that when we factor12x® —23x +5, the factored form wiltbe:{ X )
Step 1: We will first list the possible factors:

We must get the leading term of 12x?

The possibilities are: (Lx)}12x) (2x)6x) (3x)¥4x)

Step 2: We know that it must multiply to the last term of + 5:
The possibilities with signs are: (+1)+5) (~1{~5) **Signs are VERY important**
Since the middle term is negative, and it must add to the middle term, then it must be: (~1)5)

Step 3: Then try different combinations and simply each one to try to get:12x* —23x+5
Ex. (2x-5)6x-1) (x-5)12x-1) (3x—1)4x -5) (3x~5)4x-1)

(3x - 5)(4x -~ 1), this is the factored form. You can check by simplifying.
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Second Methed: Change to grouping

Example: Factor-  12x° —23x+5

In this method we want the trinomial to become a polynomial with four terms so we can perform
grouping. There is a specific way to change the trinomial into a polynomial with four terms.

Step 1. Find the middle factors

Multiply the leading coefficient by the last constant term.

12-5 = +60 , we want to find factors that multiply to get this number (including the sign)
The factors must also add to the middle term coefficient, in this case -23.

The factors that multiply to +60 and add to -23 are: -20 and -3

Step 2: Rewrite the polynomial
We found the two coefficients to replace the middle term to form a polynomial with 4 terms.
The trinomial 12x* —23x + 5 will now become:

12x* —3x—-20x+5

It does not matter which number goes first, but since we are going to group, you want to place
factors next to terms they have something in common with. '

For example, place the “-3x™ next to the “12x*” because they have a “3x” in common and place
the “-20x” next to the “5” because they have a “5” in common.

Step 3: Use Grouping

12x* —=3x-20x+5
12x%-3x  -20x+5
3x(dx—1)  ~5(4x-1)
(4x-1)(3x-5)

(4x - 1)(3x - 5) , this is the factored form. You can check by simplifying.
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Practice Example:

b

- tot: -
2 / }\ K ,lfﬂ(‘; o
X +5x+30 9x* —9x+2 !

Factor:

/) - - @ 1 5
A 4on 5

A = .. ) PR
_

/1 N N = ! - o
N i O }.‘ '\ T ) : - [ o
AT | ! P ~— -
- i |
. f\‘ ' - S -‘J r
[ - - Tn

- !: i
i : - 3 b
o i T ’ 3
L L ) > H
1 P * b 1
i L
A e e } "
PN S ; _ .
. - — I
; . s i ) =2 -“._ N . J! [ ___“ —
ST A & S E G g SR ¢ - -

- = 3x* -Tx-6 {;. 4 =
T ke

-~ |‘",\ ; - 9 ) -
o o =Y \g’ -~ u»( [ &
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Factor: P \\ UA‘ A‘/

-~ 8%’ +2x‘jj)_c,__./ |
x %7\2‘*‘2}; ’f J) 0}/

S ot

e~ ok %

_QZ-Un e
*\\*(RH \ Si,éwx- BTN

How d?you fac'ror' trinomials in fhe for‘m ax’ +bx+c?

Zeeol iy e A s
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5.3: Factoring Trinomials Form ax’ + bx +¢ Practice Examples

1. Fact 2x% +7 Y
. Factor: x+x+3*‘:}- W

W x D
X UKH3

(aH ) Sant!)
2 [ol\a("fi)‘J

B el

TN I3
mx )5 Wi-1)

r\ ) ] ) : - ,"; *
IS a0 5 3%0x-3 QD“ -

5. Factor:  4x? +4x—15 . 110 ‘Oj‘

44

4 0y 15

| L\fﬂm x5

D 2%45 )} ?f'zw"?)
~ [7\1 =1 ZH 7\)

/

2. Factor: tgx +7x+2ila L7l
x® 2% Yx K
or 3 W
5%( A |\) &(ob( )
j{’ _/A’fal Og ~L l)}

23Uy o (X 4"
4. Factor: bx? —x - 12 _:}2 8;‘?{ Gw

o -0y ¢ -
ok=ax u-1d
(o -2) ha1-3)
X242y

A1 s =12
6. Factor: ¥ 17x+ ‘*"3;%, 152
WSk I e
DR=19K bu-(o
HL(){ ?)) —-a(;( 33
@‘ﬂ g{)u %

o -

- 1 |
VT RS SYA Sl
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5.3: Factoring Trinomials Form ax® +bx+c Practice Examples Continue q
i \

v Brvancd P g5 emee e b e A
gt g -4 T (5% -qu v 12
gtk ey la\x‘;"% —HA D

a0 (X4 1) A1) 3(4n-3) 4 (b3

NEYED) R

Q Ao w4 Q BCe "’i NOr 2

6)( J(\B—

]
9. Factor: 26; 3x—7 lli\ L} HD {10 Factor: x + x+ +(
5o A
o o ‘\1-, "J.f‘ — ; ll'll 1 !. 2—
S0 20 =T R S LV Fe mq
| iy T 55
N ! t

| oo o ﬁ\(’fq
AR(KEB) S . )
ARED | A
P07 .. @l\w\tj
11. Factor: 4 ax?—30x —APD 12.Factor:  —3x" +9x+54 - 3
X(i@wx&;\ ik 2= -R) 7 Lf_%.
A% o 1k -3 SR Y
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&5} e

[z
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EEE 5.4: Factoring Difference of Two Squares
and Factor Perfect Square Trinomials

How do you factor difference of two squares?

Binomial (+/-) Special Case (Difference of Two Squares)

Example: Factor- 4x* -9

Method 1 or Method 2 or Method 3 or Method 4 will not work because you can not puli out of
all of the terms, there is not an even number of terms to group, and it is not a trinomial.

4 Tl qudd &itF
A0 ROV NG
A2 T AR TR
o 1[:'”‘\0“ Vi A T

" This is a Special Case because:

1) There are only 2 terms

2} There is a (-) in the middle
\ :) You can take the square root of both ie’er e '—1'— 1A% OMVR L \’\_ﬁﬁl,_
%5 PEL EHEL

If all the criteria above represented, then you have difference of squares.

To factor this polynomial, you take the square root of both terms:

2x and 3 -

, INAD

; . . . \“.*;—L— /
Since there is no middle term, it must have canceled each other out. . UT 2
Therefore, you make one factor with (+) and another factor with -)- T e
. LLY —
i
:

(2x+3)2x - 3), this is the factored form.

You can check by simplifying.

(2x+3)2x-3)
45 —6x+6x—9
4x* -9
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Practice Example:

Factor: WY Factor: o,
100 - x* M‘M 49x* +36 HZ

*JMQﬁ:k A mw — \b‘hﬂ SRS
DRSS IR )

"\w - \D, +#0

VoA

U A

Factor: ¢ | . Factor:
LR

16x2 =25 e _ 8x? —50

| S a@ *z

£

Hdaasyde, | N

T | ((— %\;\#9; Ay J)\

";,_“3‘/ f!‘_[)* - ;5\?‘_5“; NIRRT St
\Vpp e g -.x O}
(4 ff\ "“".;'_:Jt‘ : /T } \

Factor: | fp\}l‘! [ 3\-
a9

. 36x "‘81}' ._%-r) Jwﬂé

} a

e K.

TE X
-.)

7" 7" How do you factor difference of two squares? ‘ CERY
s ; ‘.

Cheer boe 6l o (’w\rﬂmm’m Ao fpave oo -
) /7 Wrm, <ulrfiac]ionl, Lquate A

\(".‘»‘a,‘ EATRIAES
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Factoring Perfect Square Trinomial

Example: Factor- x” +10x +25

x* +10x+ 25 is a perfect square trinomial because:

The first term: x? is the square of x xex=x
The last term: 25 is the square of 5: 52 =25
The second term: 10x is twice the product of x and 5: 2(5)(x) = 10x
A trinomial is a perfect square trinomial if:
x? +10x +25
\/x_2 +10x+ /25
x 5
+2(5x)
X + 5
(x + 5)2

The factored form of: x? +10x +25 is: (x+5)fx+5)=(x+5)

Example: Factor- 9x* —42x+49
9x* —42x+ 49 is a perfect square trinomial because:

The first term: 9x? is the square of 3x 3x-3x =9x*

The last term: 49 is the square of 7: 7% =49
The second term: -42x is - twice the product of 3x and 7:  -2(3x)(7) = -42x

A trinomial is a perfect square trinomial if:

9x® —42x+ 49

V9x? —42x + /49
3x 7
—2(3x)7)

3x - 7

(B3x-7)

The factored form of 9x* —42x+49 is:  (3x—7)(3x—7)=(x—-7)
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Practice Example:

Factor: Factor:
xP+6x+9 x?=12x-36

o0 i " ?\ ‘
R ™y v vy P i_"“' )
> ) : 1 % :

4 I‘_"\ -t i ) (I R "'\i‘ \
RS et
T ! 4

J -

. -/J
e

Factor: Factor:
25x" —30x+9 9x% —30xy +25y°

A
csnk
2
o
i
L™
A}
~
P d
e
3
e

S I - e e =
B T W e e N S P L 192
s Voly o) - PR e =
| ' . Py .
L
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5.4: Factoring Difference of Two Squares and Factor

Perfect Square Trinomials Practice Problems ii.gf"’!f"-—\

Factor the following:

2 -ﬂ 3 IR "',""l _‘..__*_‘
1. x°-16 S A 2. 3. Ix* ~49 gp 72
s e s R i« . " h“i
..‘f . \ b ‘/ .!.‘ - r‘,.n 1
| }(H“H"i"'”!*j NGy r?’;’f.‘.}\" T J
I j‘m’h *\T‘L%.‘ 1 ...;:) ' H"/ }'ﬁ,(’ r." .t ‘:ﬂg g f
{"_ oo }
v el !!3 E‘, L',q
# \ '
4 x'+4 jrf —-x* +100 6. ;_:E___‘
N / = 100) Fh ( s
i t £ T "13 f(,, O) )( /()
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5 4: Factoring Difference of Two Squares and Factor
Perfect Square Trinomials Practice Problems Continue

Factor the following:

10.

£t +18x+81

X ) 4

20

g

13.

\.fﬂﬁ ’PQ)
—;‘*uii H?*Jf%\

NEARSENY

x* —10x +25

1. x*+20x+100 12.  4x*+28x+49
."?' 1 o """ﬂ 3
Sy B
AN 1P A
t A0 ] - [CISED
A it potis)
h Cep i 4
eV
4. x*-8x-16 %L‘lq 15.  9x*—12x+4

(.X ¥ YX“ et 4 SR \.‘f_\ a ﬁ
NO’{' ( J\l &1

[ 14 ESPAE

170 49x" -S4x+16 18, x2—66xy+121y2

- i

Li'#fﬁuau
ot

¥ \\ .\1'\&(\

\
1




5.5: Factoring Using Multiple Methods

If sometimes you need to factor using multiple methods,
what process should you follow?

Steps for Factoring Polynomial

Check each method in this order:

1) Pull out the GCF
Ex. 25x°y* +15x°y% = 5x%y7
5x2y3(5x-f- 3x%y° ——y‘)

2) Grouping (Hint: 4 Terms or terms that can be paired)

L0
Ex. 2ys-2yf +bs—bf ._«‘;{“;'J!ilj-f,: LS—oT1
(s— /X2y +8) T "

Ex. xt+7x+12
(x+3)x+4)

1} 53 Trinomial where the leadmg coefficient is not T
where

Ex. 12x?-23x+5 b j'ﬁ RN ¥ Q?Li
3x-5)4x -1 N F o
( )( ) o a0 -3 \—\ 1\at-‘::)\. "’SD\JJT’ g
{, @ Difference of Squares =) =1 -m%../’l";“
Ex. 4x*-9 \ T
(2x+3)2x-3) A SN T
TN

If sometimes you need to factor using multiple methods,
what process should you follow?

' y ) N k g L N . a\\ -ﬂ—-‘r"‘", . ‘3
CALSRIY 2L 2 G0 ey
™/ i
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Practice Examples
Factor:

-
-

8x* -98

- S 10

\’jl (L_)(}“f__ qq) ﬁ?ﬁj

\\/ i TS ey e ;'

Ja i . .!'.'i.- . = ! (___,v:i—'

| de i- 5"?} AT S
< 1T N A7
{5\: P *’ . —q ¢

Factor: )
—4x* +32x+ 4x°

2oy 201

Factor:
~4x*y? —12x*y* - 9x*y*

- f’\f‘( s oty +) tf)
Ak

SR ION
-l e
t¥

I
>,
X

g

5,
by
e

Factor:
—24xy + 42xp* +12p°x

31
. (2 Hy-1) R
i TR EC A

5 \'ﬁ?\\.-) ‘:‘)') -4
gD (e
oy oy Dy |
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5.5: Factoring Using Multiple Methods Practice Problems

1. Factor: 2. Factor:
7x* —-28 2x* ~16x% +24x
Fl 4z ;o
e )iz *2 (1814 13)

|2 (%~ (%= 2)]
\ig:!?’i +l~’%“;fﬂ,‘(f’2‘) /Oo% X U,‘\U‘ c;)

TRl v -‘:\L Yo ':‘2 \\i /( ...\)
'I'X*?‘"f,—'é"oiiﬁ- gb‘ —"j\ , }_}‘
e 3 g +X
g o ) oo {02 DMK
3. Factor 4, Factor:
a+b) 25(a +b) 4x’ +12x* —-9x—27

ﬁ 7 c 4x119x3‘ 'Q\( 97
wp A+ y/ y

A / b( _.-
\Jgf :01\ o b MQ—QYMU

s N j _ -4?;_ N "9‘_—}
Hlaswy —parp) N AT

Z)

5. Factor: 6. Factor:
—6x Sx?+6x a’bc® —10a’bc + 24a%p
P> Ay iy | F
|
L 0rb( ¢*10¢ +34)

)(\({I;_ e hﬁ}i’w qH

bl =) )
- b =

(a"‘bc bagb)(c; 4
?ﬁg@;ﬁ ) 23-3) nzbe2-Yatoc - s uwc';‘\ab

o - \ - ) ~ P - 1y i_,,
1/< EAREY Pt O N

o~ - {7

\ T o (M.”’JJ { | 197



How do you solve quadratic equations by factoring?

2
Example: Solve: 2x” +5x—3 =0 vy Factoring

In this method, MAKE SURE that the quadratic equation is equal to 0

Step 1: Factor the quadratic equation

2x: +5x-3=0
(2x-1)x+3)=0

Step 2: Set each factor equal to 0

(2x—1{x+3)=0
2x-1=0 x+3=0

Step 3: Solve each equation

2x—1=0

+1 +1 x+3=0
2x =1 -3 -3
+2 +2 x =-=3
x = 05

Step 4: Check your answers

Answers are x =0.5 and x =-3

Substitute each answer individually into the original equation:

25 +5x-3=0 2x? +5x-3=0
2(0.5)% +5(0.5)~3=0 2(-3)2 +5(-3)-3=0
0=0 0=0

N|arch (976006

5.6: Solve Quadratic Equations B?Fa'éﬁing
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Example: Solve the quadratic equation: x* -4x—-12=0 12

] Y
Step 1: Set the quadratic equation equal to zero ‘A . LlX- |2: 0
Step 2: Factor the quadratic equation ( X + 2 Yx - w) - O
(x—6)(x+2)=0 X’fz: D >\"‘D:O
Step 3: Set each factor equal to zero -1 -2 +o -Ho

x~6=0 x+2=0 (X=-17 Tj i:‘lﬂ !

Step 4: Solve each factor

x-6=0 x+2=0
+6 +6 -2 =2
x=6_ x=-2

Step 5: Check the solutions

Algebraically
x*-4x-12=0 x*—4x-12=0
(6)* -4(6)-12=0 (-2)" -4(-2)-12=0
36-24-12=0 4+8-12=0

0=0 0=0

2
Practice Example: Solve: 6x -7x+2=0 by Factoring

Y= 0%
y* - 2
=2 - Ux+2
(-1 280 )
By )0

S i ) 199



EXAMPLE: Solve the quadratic equation: 3x(x+1) =2x+2

Step 1: Set the quadratic equatxon equal to zero

2w /x4 ) w42

5x+51394+3
"o cﬂ‘
J‘;L""%-X _
Jr)( ’2" 0| |
Step 2: Factor the quadratic equation ‘~\\
2P x -%=0 -7 &3

> Y -k
.fja)f( i*"a ) /* 9\} )0 \
5(x+1

31(ﬁ%l3

Step 3: Set each factor equal to zero J
"“ \ ¢;?~ - D Y* ) f

Step 4: Solve each factor

How do you solve quadratic equations by fac‘rormg"

Sef it ‘0“@”“ o 2t
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Solve:

L (x+2)x-3)=0

Yteg %3 0
A R

o] k=2l

<0 320
R
>
0 Y-3
Do
5, (x+7) x+7)=0

%20 A+3:0
+5 i3 -0

i A N S
T 7+
R”I-' A S .«-T'. |
> 5 Y J(\
-
1\ \ﬁ - ‘%:-f‘” """"" --""J

5.6: Solve Quadratic Equations by Factoring Practice Problems

2. x(x+6)(2x—l)= 0

=0 X+(p=0 10

—-p
) = |
Naal’ %i?x

oy Gy ]
"{f i »D 13z
=0
e
[\ x} - L} A, ~ (jij

6. 8x +12x+10x+15 0
LY 1y A1
S ;i:n){ *3) -3 d‘ﬂ "f%}

T +6I’2x+?;):0




5.6: Solve Quadratic Equations by Factoring Practice Problems Continue

Solve:
0,
420 Y g

7. x*~11x+30=0

Iy 5 i - D

l

ARV ER IV

vooats o A
- vy

/{90? iag 63%
o, 1axt-17x_soq ' 0
i |
12X 438 - 20w =2

~G04-5

8  x*-100=0
(1+10)1-10)0
(0.0 X-10°0
)(-HD)‘ RIGEEY

i- U

12. 14x3+19x2+5x=:-g§
My c-20 = D
‘ { 4T 2N = (‘1 /ql(}
x g1 -3)=U 04
=0y 2x3
aufax-1) 331
(2 1)

—_— 5 ___2) _‘ ¥ i
- T KT 1
obh= "2 Ty
s o :
- g .

S




5.7: Simplify Rational Expressions

How do you simplify rational expressions?

. Example: Simplify- %—%

Solution:

Step 1: Factor the numerator and denominator

Step 2: Simplify

2.3
7-3

Step 3: Final Answer

~1 |t

Practice Examples:

Simplify- %;5- %—%% @ Simplify-

o
wplity- 2557, 55\ 19 [ -
Simplify. T hfa\ _M:}("l \,LG_ éTBT{ Simplify

so/gﬂ" 5%
1408 /3 B F

l4a’5* Sy“—} of p

B

20a°6° 5 N7 oo

0B
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2
Example:  Simplify- 3 —8x-3
x* =9

Solution:

Step 1: Factor the numerator and denominator

3x? —8x—~3=(3x+1)(x—3)
x* -9 (x+3)(x—3)

Step 2: Simplify

(3x+1)x-3)

(x +3)Yx ~3)

Step 3: Final Answer

3x+1
x+3

Practice Examples:

2x—14
x*-49

2NF
_7_(+1P[7\ H

Simplify-
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Practice Examples:

- Simplify- xzx 2_x 4 - ;__.w-.._; -
Maﬂ«a) L
(XA 2 g4
Simplify 6;‘:)30 = E’if’; Simplify- 63x :ix‘;‘s
bB) oixiod ayaies
J (xzzg-} (cxz-ﬂqx X e 20 +%\z S
i’"@ (X-4x -Qy+l AUy -ax-P~
: B(-0) “3(249) S o))
{él}{ 2&.}#“9‘) __Mu%YX"f
@x Qﬁv_iﬂ'} A3
:qj( EYRRRE Xt

How do you simplify rational expressions?

o and oG cud




5.7: Simplify Rational Expressions Practice Problems

simplify:

N 2
i m : ‘”%'ff% '
e A | L e A3V
. 65" 1 ﬁxtyt 7 2 ’ 72xty? ﬁNb

v O\

xt-3x —
> x—3 \ﬂ 6. 25x* 30x _/i,
W(hA) gf% 51

x2 +3x+xy+3y

5 x* +5x+6 | )(21—6)\'Ho
KA W (e x3)
X(¥+2) \3?

45) ;
(Y 143) ,%%ﬂ
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5.7: Simplify Rational Expressions Practice Problems Continue

Simplify:

9 x+3 x*=2x-15

. 10. —_— ,
P +x—6 . x* -8x+15 X_‘.g -
.54 (){HM K-
({5 {X"é’\_) -

(¥5)1-3)

2x% +11x+5 A

72 2;%2—50 9"()( f{;@)
02)( HI)HCJ w119 {‘: '“ex’
- ,m'k; ‘“‘,sz-f.";*’
Wl HO+5
S Iy 10045 OFSY )

X(S’dﬂ) 6(9‘,“[) il )’"‘)KNX

12.

45 Yart1) I |
3x° +13x+12 6x% —7x—3
13. T axal .n\ 4 f “o 69 ) S
SR IZHR S Ay T bt Fae Qw9 -6

S A v (Y BX :ﬂ Lc‘k - = B Hon 43*#:1__3:”
"l R0 G e S R Y A eS|

)qu%ﬁ L‘\ﬁ( (43) [ W sl - ’(5”“31%(% 54“’9

“‘A(H M;(_;H | i@“-v“@(ﬁ (G == L\

L E)(X + q ;' J,/ { a‘,v.if} \>
| =~ "“‘"}:j_"‘
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Maron 1302009
5.8: Factoring Applications

What are some examples where factoring is used in life?

Word Problem:

Find the area of a rectangle given that the length of the rectangle is 5
more than Twice the width,

Solution:

2x +5H

To find the area of a rectangle use the formula for Area of a rectangle: Area =
Length times Widthor A=L-W

In this case, The width is *x" and the length is "2x+5" so the area is:

A=L-W
A:x(2x+5)
A=2x*+5x

208



Factoring Application 1: Factoring can be used to find unknowns.

Example:

Find the length and width of a rectangle whose area is: 2x* +5x+2 Jt 2
(In this case, the length is the longer side and the width is the shorter side.)

Once the width and length algebraic expressions are found, find the value of the
width and length when x = 5 ft. Then verify the area by substituting x = 5 ft into
the area expression.

y)
Area
? 2x* +5x+2 f?
Solution:
To find the solution factor the area to find the length and width:
2x® +5x+2
| (x+2)2x+1)
The width is "x + 2" feet and the length "2x + 1" feet.
2x +1
Areq f,{;
X+ 2 +5x+2 2|

If x = 5 ft, then:

. . Ar Area
Width  Lengt ea o 4 5pa0 ”
x+2 2x+1 2(5)2+5(5) )
5)+2  2(5)+1 *

50425+2
TR 1Lt 7 AL f)=77 77
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Practice Example:

Find the length and width of a rectangle garden whose area is: x* =25 St ?
(In this case the length is the longer side and the width is the shorter side.)

Once the width and length are found, find the value of the width and length when
x = 10 ft. Then verify the area by substituting x = 10 ft info thgarea  a

2= hA% =15 B2
[ X452
' Area
2= Y- 0 ) |
~25 ft* N
— ND S
. 0-H -9 Ty
width= 10-5 = \\ 02 04
4 . ~ A i | .
‘9\@6 ; Lﬁng\’\"\f- 0o < ?\ 00~ i_,{,

N TR ”
: - : i ! - o A - -'Cr
Practice Example: L.— D517 91T |

Find the length and width of a square play area whose area is: 4x*+12x+9 Jis
(In this case the length is the longer side and the width is the shorter side.)

Once the width and length are found, find the value of the width and length when f/p ‘Rf
x = 6 ft. Then verify the area by substituting x = 6 ft info the area. - LL
. = *f% 2 7 3
2= Ly +12 49 S &
\ o
. _ 7
5= AFAS Area AN @ > /'q”%

4x? +12x+9 f?

(Z.‘f*g‘)\.,? f; '.‘

- (—\;J\CFH\‘; NOREERG N oD

‘ ‘A,‘il “Z». ! f’.__;,",& 9}_.
ﬁ%? %m@w:am+5ﬂ6\ LiﬁV&}*W%@T\4 &5
' L‘\(@\ﬁ\jT ié{@) +(

| Uy 7944

\/
B 10 SV i

% r 5 . \"i_'%ﬂ??

[

T AT



Factoring Application 2: Solving real life equations

The equa'rlon of a person who dives off a 48 ft. cliff into a river with an initial
velocity of 32 ft/sec is:

h=-16t%+32¢ + 48, where “t*is time in seconds and "h" is height in feet.

When will the diver hit the water (when height = 0)?

Solution:
To find the solution:

1) Substitute O in for the height (h)
h=-16:+32t +48

0=-16t*+32¢+48
—16t2+32¢+ 48 =0

2) Factor the trinomial by firsf factoring out the -16:
—16¢* +32t +48 =0

—16(t* -2t -3)=0

3) Continue fa-cforing by factoring the trinomial:
~16(* - 2¢-3)=0
~16(t-3)t+1)=

4) Set each term with a variable equal to the right side of 0 and solve for t:
t-3=0 t+1=0

+3 +3 -1 -1
=3 t=-1

5) The solutions are 3 seconds and -1 seconds Since -1 seconds is not redlistic, we
do not.include that solution. The diver will hit the water is 3 seconds,
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Practice Example:
The equation of a person who dives of f a 64 1. cliff into a river with an initial
velocity of O ft/sec is: -

h= —16t* +64 , where “t" is time in seconds and “h" is height in feet. r
When will the diver hit the water (when height = 0)? JE E‘
0= -+ o
o

12 0 NEE b
.:: —l[f)(’)( "L\ )%‘”q 1 Lﬁe,l !%i%
.:4w6t%q%é\ - sl

0 Uhy
40220 +-2=)
N W a4
k- L=
Practice Example: ‘
The equation of the path of a ball thrown in the air at a speed of 96 ft/sec is: l
h=-16¢ 2+ 961‘ , where “t" is time (seconds) and "h" is height in feet. né,
When will the ball hit the ground {(when height = 0)? il 9
N ;:1 Ty 8{)
N= -ty Qi o
Qi

0= ~lpt( =) v
5e¢
k=0 t-b=0 u

S0 Al

R

What are some examples where factoring is used in life?
physics ~ Forufas, G € Quedicss BA
(e ’
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5.8: Factoring Applications Practice Problems
Solve:

2 2
1. Find the length and width of a rectangular room whose area is: 16x> — 25 froo-

Draw a picture of the situation,

(In this case the length is the longer side and the width is the shorter side.)
Once the width and length are found, find the value of the width and length when
x = 10 ft. Then verify the area by substituting x = 10 ft into the area.

= 4x 5 | e
(549 {4 5)
/‘7 N (125

.
w(100) -95
() 2

Width= 4{\0%6:551

\ ATaN = U {000
rengehe OS5 =12 | | 1515
B et
- } AC Ly e
if_’if i. ,l\{{g\ = 5’:3{"\6} =T J%‘. t }
\\"“\ ,:_,,_? . ""'*-—m-_._...._.._..m ) e et )
\O Z&oFind the length and width of a square room whose area is: 4x” -+ 20x + 25 ft

S Draw a picture of the situation.
(In this case the length is the longer side and the width is the shorter side.) Z

Once the width and length are found, find the value of the width and length when l\p
X =4t Then ver;i%‘y the area by substituting x = 4 ft into the area,

4
2 T\ 2,
@ Kokt MERD ,{%
74 | (2x4) .
A IS T £
A gdihe 20019=14 A+ Qo)+ &
bngh- 245 2 ‘:.‘U'ﬁ Yo+ o352
- SO AR | s S
T 199
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5.8: Factoring Applications Practice Problems Continue

Solve:

3. The equation of a person who dives off a 96 ft. cliff into a river with an initial
velocity of 16 ft/sec is:

h=-16¢t" +16t+96 , where "t" is time in seconds and "h" is height in feet.
When will the diver hit the water (when height = 0)?

0= -t ibt+ab
0= -lp (-1~
D= -\u (-3 fE )

-5z D —l:-i' a - O
+313 =92
2 87

4. The equation of the path of a ball thrown in the air at a speed of 16 ft/sec is:

h =—16t% +16¢ | where "t is time (seconds) and "h" is height in feet.
When will the ball hit the ground (when height = 0)?

0= -t ot L

0- -lot(t-1) Lﬁ;gemd \
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Maici 1%, 220z
MATO0024C Begmnmg Algebra - Name: \\{(ale Trevican
Test 3 (Chapter 5) REVIEW

Questions from Chapter 5

Factor:
1. 10x% — 6x° 2. 24v*'w* + vt

PPN e
~30)] \Ww (Lm/uwr )

e S —

! i : } ' T ! , .

O RY AN N RS B
i ) ,-‘ : ‘\/ - /' A3 " i /
3. 45x6y55 +10x“‘yIs +55x2“y35 4, 2x* +8x+3x+12

'\w . w )| ARy Sl
K ql! + 9“( T ) ’ - 7, \,
. N kit ) 214

e e
N\ \I
E p P U ‘ (;\X* \,J +\
N RN ';D‘,r(éa;"-é- A Y — - }
’ T N ‘*“\/"’-1» N3y
5. Tx' —21x% +x -3 6. 15y ~10yz + 6y — 4z
. ..J_ .
| S d , ; I ’ \)(-* 3 ! J &i ;] V {‘f&j’ L, Z
ST R
G et e ow( JJ"G%/ 33y 9%3

S "‘"“’“‘“""1

(:_i EFRRY it B O

D oyt
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120 410 i 41

7. %’ +11x+30 NP as 8. xz—Sxfl,,G_..,,,:..ﬂ_h '( i]

W ~ 7 W—@ J NN ___{ ,\
. —- J . . .

ERTTE - -- Xa”g/( i1l

&
IRV

4 b vl
T

| 3

9. X-x—-6 /"\91\ /gj}. 10. Ac* +12¢+9 {)2
dfc + 0 U(l%q

2c( au& RISy

. \(/-%f)(m;’x"\)‘

/ [ (\'l TR, 2
0 q M beabean desiza)

N i

1. 9%*-9n-10 {.{\ e S 12, 120 +19x+5 §7 ‘;? 2072

R ;' A y 10

- _1_

- '2 o~ " - 2 - - "\
*’T!\ -on +\Gn 10 L2 My HDH 4 O

PO
¥

13. 162 ~25 4l *"‘3
f'_ 4

*-J.apz:— 0z +102-11%
5, '
1yz*- 25 e

U o R ) [
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Solve;
15, x*-8x =0

X -8)=0 (0 {h oG O

E ':} s - ?‘ - f:; ‘./ g ':‘j BN 'r' -
Aq -5

1 - o
: - : e
N - é Cise Boeo- U.
; -

\; , \ A T
=0 X=1 ooy e
! - J‘ Yy - . }
.f.f"' ) . . ’

1

Solve: . Ji’ Lo ¥
17 3x*+2x-8=0 Foy -

- y f‘*_, v ™

STy -y - bt gy -

& i - YT e
* L%M‘) 1 —x~56
19. Simplify: ~— 5 20. Simplify: x*-4x-12

X - e
: g 2x* —15x +18 o
B - i o -!_ . 4'18 N 2 e - 1% - '_3‘ )d,b
SRR A £ L";\ [ S P A SIS

\

217



21. Two machines can complete 8 tasks every 3 days. Let ¢ represent the number of tasks these
machines can complete in a 30-day month. Write a proportion to show this example.

X
s

o
P

2. Simplify: 7x+8(1-3)

iy iy

T Tt s . e,
3
:

o - Tt
hvj r‘ L}L\%

——

24.Solve: 2x — 10 < -8

— AL —

23. Convert to scientific notation: 0.000023

00LpZ.
T
- 9.5x10 /

=

25. Simplify: (a?5*)'(a°6*)
T b Y 3 e
(b {f;%')

P

afg L) \

.
b ———
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26. Simplify: [8+(~14)+9 27. Solve fort: x=—8z+7¢

[ — (9 ) *]L q O}’l *_):?’& T8

-4 7
T T e

S j JC“‘: 8 _ _,_i,._ .

| ! ) i( L ' ? 7 __;’_‘ V4 \

28. Find the y —intercept for: —5x+8 y=-8 29. Graph: y =
x - fn N E Y /

e RARSt

-
!
1
i

] teveepr= -0

30..7 The léd'gtﬁ-of ahr.é(‘:ta‘nguhlar pool is 6 less than twice the width. The perimeter of the pool is
78 feet. Find the length and width of the pool. Label each distance correctly.

- \ . 'f ..’ﬁ;l;.:.m--p----""t
oo S ou-lp s N -

i!_}.,j
W= 19 L e ) LRI .

i )
{ NIy

CLepgthe i : .
) 4 S t ) : K -
B i L J P

e e W
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