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5.1: Factoring by GCF and .Gr'o.-upihg

What lS factoring?

Find the prime factors of:

6 27 250
N 7\
39 25 10
333 &5 s
2552y 100ab® 45xy2,
N | O N
‘, gsxxyyy\ﬁr 19 e 95
/EasTacm) “

The greatest commen 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 mogt of each in a] terms

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

36 ' 90

2.2.3.3 ©2.3.3.5

Tht: common factors are: 2, 3

The most 2’s in common is: 2
The most 3’s in common is: 3.3

. TheGCFis: 2.33=18 . -

7'_.'Pi'actiéel_i’:}émp!e‘.;', Fmd theGCF of - 24 . | and | 7 70
4.6 L 7 lo

Practicel_Ex‘ample': _ . :
Find the GCF of: - 45 ' 60 75
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Example: Find the GCF of 9x*y* and 15xy*

9x*y? 15xp*

3 3xxxyy 3-Sxpvpy

The common factors are: 3,x, y
The most 3’ 8 1n common is: 3

The ‘most X’s in common is:. x
The most y 'S in common is:

' :The GCF lS 3jg;y =3x?

Practice Example:’ Find the GCF of: - . 20x°y¢ and. 150x7y°

| &"5 Y

B ; E;:"aci;'ic.é Example:

Firid the GCF of:  424°h” 63ab® © 21a%*
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Simplify:  34(3,, )

brty1sx

Now work backwards 1o get the origina] back

3x (ay —rsr)

- Factor using Greétest Common Factor

Example Factog-- .

'Thei;yﬁ(hth re_'inai_ris'ohce that is pulled out?
- Divide by

what you are factoring out 1o see what remaing.

The factdred form is: 5x2

yé(Sx—_’;xij __y4)

You can check by simplifying,
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Practice Examples:

Factor:
102’6 + 15432
'_‘N.‘—c;-/b-!_ .

a2 C?y+3a')

B : 3&10 "9-1"7 4"'21)622;'2 .

.))

Factor:
65y9p13 +20y30v20+30y,8 . -

y s
; .

g
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Factor using Grouping
Factor: D =X b
3(x+2)—x(x+2) ‘ }'.:(\ :-"."‘,‘\’ j

() (3-x) -

| _?ys—ﬁff:-- cand bs~bf .2745 ;'zjé Fos o L
- Now. e pull ot fom ach gy 24054 bls-e)
) it sy L -

If this is féctoi'able; then what is the parenthesis will .ma'fch. |
Pull out what they both have in common and see what remains,

= 1My 8), this s the actored o,

You can check by simplifying. -

Practicg,Examplé:

Factor: . :
Xy+3y—6x-18

Yosi)
(x+3) L)’_@)

Sy - sy 1B
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5.1: Facfor-ing by 6CF and 6rouping Practice Problems Continye

9. Factor: x(x+3)+ 4x +3)

KB 2 - Yy Hg
(x+3) (ki)

10. Factor: x!(2x-7)-3x(2x - 7)+2(2x - 7)

z;x K =k =2kt fy
&4—'7) [x %2x +2)

ll.Fac;‘br: ‘ax+ay+bx+by, '

a mﬂf(% ) kbxo‘,/ty

12, Féctar: | x2+x-‘2x—-2

= 2
B PO
“’“""M ?’@3 B gy
. | o '-;-_L/_x,&;fjﬁ\f’“é)‘.

' 13 Factor: xy—xz_—ay+dz 14. Factor: 1542 ~10xy +6x -4y

¥{y-#) 'Q-Ky_-z.)- S A v

‘ B B o M& ‘FLW *+ Zggx_ .
e &_?‘) &;ﬁj: - : -y 502 ) w

15. Factor: | 2q% - 3qb - 2a+3b _

205* +10xy ~16x - 8y
264245 —la 3k ‘ 2lxte logo (i ~ By
20:-) -3 u1)

(a~1l) La-3b) (oY &Xﬁy 3(2([—;}/
‘a~ii) {223

16. Factor:
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ik 5.2: -Facfor‘ing Trinomials Form % +bx+c

How do you factor trinomials in the form x2+ bx+c?
Simplify: (x +3)x +4)
'.S'oluifipn: _ _
(x+ 3)(x+.4) o
F 0 1L
X+ 4x+3x412
F 0+ L

X +7x 412

Notice to get the first term, it is the multiplicat_ion of the F part of FOIL
. Noti’c_;é, to get the inside term, it is the addition of the O + 1 of FOIL

Notice to get thle outside term, it is the mulﬁplic’atiou of L of FOIL.

Simplify: (x-2)x+5)

.
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Example: Factor- X2+ 7x+12

Puiling out the GCF or Grouping will not work because You can not pull out of 3] of the terms

and there is not an ever number of terms 1o group.
Our goal is to factor x2 +7x+12 into two factors that are being multiplieq: ( )( )
To get the x2, the factors Mustbe x-x in the frong (F of FOIL).

To factor thlj-S polynomial where the leading coefficient is 1

. Weneed'o two fuinbers that wilj multiply to the last term of: + 12 (Lof FOIL)

and add o the middle term of: +7(0 +ofFoIL)

We look at the factors of +12 and ﬁhd: 1-12, 2.6, © 3.4

Col-12, ~2-6, -3.4
Which pair will multiply to +12 anq aaq fo +72
The numbers are: +3 and +4, BX4)=12 3+4=7
****Make sure your sigus are correct**#

The factored formis: (x+3)x + 4)

You can check by simplifying.

(x+3)x+4)

X-x+4x+3x+3.4
2 +4x+3x+12
X+ 7x+12
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Know Your Signs

Multiply: +
Then the signs are;

o+ OR .o

Multiply: -

Then the signs are:

+ -
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5.2: Factoring Trinomials Form x*+bx+c Practice Examples Continue

9. Factor: xt-2x+1

(x-1)(x-1)

Il. Factor: x?+23x-50

13. Factor:  x? +27x+ 72

Com (B

" 15. Factor: - —x? ~7x+8

NIy

é /}(—l

b=t

x 176. Faétdr: - 3x ~3x— 18

10. Factor: 35+ x° —12x

Y

N

1

S A

12. Factor:  x*+7x-12

Dy

14. Factor: x> -9x—136

‘\m"_'f;

‘ ?!(.1‘-
/*“J/f @3 S

- ’b% v =11

AR
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5.3: Factoring Trinomials Form ax’ +bx + ¢

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 é.ll of the terms (Method 1 Pull out GCF),
There is not an even number of terms to group (Method 2 Groupihg), 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 to factor this polynomia[: Trial and Error and Change to grouping
First Method: Trial and Error

We know that when we factor12x? —23x +5, the factored fo.rm willbe:( X )
§t_eg_1_ We will first list the i)oesible factors:

We must get the leading term of 12x?

The possibilities are: (x)fi2x) _-(?.-x)(éx) o (3x)(4x)

Step 2: We know that it must- multlply to the last term of +5:

The pOSSlbllltleS w1th signs are: (+ l)(+ 5) (- I)(— 5) **Slgns are VERY 1mportant**

Since the middle term i negatwe and it must add to the middle term then it must be: (~1x- 5)

,Steg3 Then try dlfferent combmatmns and simply each one to try to get: 12x? —23x+5
Ex. (2x 5K6x-1) (- _5)(12x,-1) o (Bx- 1)(4x 5) (3x - 5)(4x 1)

(3x 5 dx - 1), this is the factored form. You can check by snmphfymg
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Second Method: 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 th¢ leading coefficient by the last constant term.

12-5 =460, 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 polyn_omial_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 e

factors next to terms they have something in common with.

For example, place the “-3x” next to the “12x%™ becaiise they have a “Ix” in commion and place - -

the “-20x” next to the “5” because they have a “5” in common. -
Step 3: Use Groupiﬁg

12x* -3x-20x+5

12x* <3x ~ —20x+5 .

3x(4x-1)  =5(ax-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:

Facztor: PN Factor: , , oy e
A I O 9342 _4 Azt

2Ny c,
AL . 7 - -
=X vt 1) LoTlex 20 .

. \JV,
- o 0 :
I,‘_,XJ—?_)[ X I)
| .
7
‘ Ll r]
A e A 1,"-—_3’ _ ‘C,?U‘ - -
[
" | .
- ' )
- ety =2{ sy
o
o -

Factor: i | Factor o
10x% +13x-3 ST

+ ol 3x2—_7:_x—46 -
- N

T Ixr g I -2 417 T =Gy~
') F 4 - ﬂ(?_'.._'ri‘( :y_.b
L N . : _ N —‘:
2v T Y - 3)()(‘—3} 2 !\Y _)

B (e3y (o d2)

by . o

RS AR

o« f ,_;X\‘ 3}{2_'}] "‘f\{.

+ l} el =ta

.
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Factor:
~8x* +2x% +3x

- X (_?x.a‘" A% ’) ’ 3,‘*2_;4 d;i -x {23+ D [4x
3 B (

4y ol ,.
[ y
. 'XIL_J(,LI_\J( "'\O)C“'J 7 /_(/(' i T /—‘:{
o A . T | P S B S e '
A ,-?(zxf‘) A
VAL = Jx 2
M
X (z( 4 l)(}bf\;(h-ﬂ.
Factor:
126° -17x* +6x° o 7 . -
e Ty e EX o raTy ' . AT
* (E - Pt ‘ G e SO 1”"}‘ |
- ) _ . - .'F L= /
/.’, ‘-7{ - '_50— forT e B
-2 : - ,
Y R (LX“(V CI}C%Q/‘
(- | o
o (X ug Tipe’
W (L{-,{-—v,) 2( ‘f/ . ‘)
; P
(4

;How do you factor trinomials in the form ax’ +bx+C7

Foos t vy sk
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5.3: Factoring Trinomials Form ax®+ px + ¢ Practice Examples

1. Factor: 25 £ 7543

LoHe a4
+ 7 add

1(_/- 4

FAVER

1

Z ,
2 w1 2
2¢M X

,
-’\4’5“” [oa -\

8x% +10x-3

=28 gt

3. Factor:
| < I

‘/ / ' ' . a-—

- : “‘_.. -
ATEDPEN s LA '

;
2t ¥

!
L L
T ;

f\ I
it ) L Lo
—f-:f.. _ir‘_z)k/ _"Q;; .-_Lj |
t— Jﬁ "(‘:‘.,_'L._:’l
247 (f\ ;

2. Factor: 6x% + 7x 4 5

[T
AT

byt 4 Tt 2

kot yz

3+ ) 2(7_><+l\

[ ) (204 2)

12

Be D=~ g SR N
byt Y e =
fmee T Wgag )
R i }
B 3 ': 4 ‘*-;-';
i .

6 FaCtbr:' 5;‘2—17x+6, CRMET
:"!f‘;*‘c R
le -5 — ‘_‘:_EQ .~V’f.'_’ﬂ
- .-\\'
S - i) S e . ;
{ - N
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5.3: Factoring Trinomials F

7. Factor: 25x2 +21x-14

_fi_,l._ s i

o . “ zia dd
LTt - g
2 2le- ¢ -4

9. Factor: 20x* =31x-7 )40 rir

- )
[t i - A
_’ A + "7!_,/ T
e —_ — 7 -
-+ ’."f -
Ly

L1 Factor:  2x* +4x% —30x

2l 2k —*/'5}

',J',-’) ( k‘ --f’ ’-_I . ¢ - j

: -12.'Fact<7)_r:- o

orm ax’+bx+c Practice Examples Continue

8. Factor: 1242 =255 +12 /‘-@m” i

/ék’;_/é*j( . T T

,Z)Y}-Q;,K ._(,}! "“{b"cj
Dr(2w-a

C

25 £3c 4 9

Pt o

10. Factor:

—3x? +9x+54

B N v Ty i 3

. S . /) :
| "3 x “'.k;}(,{ T)S |

{

#

)
/\"."A - ) *
/o xﬁ“/}’.zjlf,-/« :

i
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\gh} ._.! -
= i T

o

...\ --tlr‘"‘ r'

(e

[dtev n*)
5 4 Facfor'mg Difference of Two Squares

:l

-1~ and Factor Perfect Square Trinomials

4 14'

) e v g, Faet

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 pull out of
all of the terms, there is not an even number of terms to group, and it is not a trinomial.

This isaSpeéial Case because: Fy? - Cl PR
e 7
(2x32)(
71) There are only 2 terms s e d @y +0,

2) There is 2 (-) in the middle

3) You can take the square root of both terms
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

Since there is no middie term; it must have canceled each other out.

Therefore, you make one fact_br with (+) and another factor with (-):

(2x+3)(2x—3), this is the fag:tored form. C SRS \} |
- P o _f;‘.«ré’)(i» IARERN -1}
You¢an check by simplifying. K X 4 pLex s
i P et T i
(2x+3)2x-3) o o 2506 T
- 4x’-6x+6x-9
4x* -9 ‘
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Practice Example:

Factor: Factor:
100 - x* 49x% + 36
(- 10} b 10 LR T
X»i" 1 ",,‘\"' £ - St
Factor: Factor:
16x% - 25 8x* ~50
/,,5,_,.. - g"-;:, gg) z ( "’7[;(7-_ 25\! ,
N R S
Factor Factor:
36x? - 81y? al ~b? \ N \
[¢= I S (4~ ”’”’)L"””))
t : _ k _
! i l.‘ " :,.:’
!’(“ Vo 5 “fdl -ab -2
__(;,_'7".. ...bi
How do you factor dlfference of two squares" o
o ) T AR :"q" . . .‘ .
! \ MR “W’ rﬂ Z) Lips ek - R SRR
J } :
!

1 ! e
{0 [ + i ’ i ‘-"‘r m! " ]
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Factoring Perfect Square Trinomial

Example: Factor- x?+10x+25
x*+10x+25 isa perfect square trinomial because:

The first term: x? is the square of x x-x = x?
The last term: 25 is the squarc of §: 5* =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
w/x—’ +10x+/25
x 5
+2(5x)
X . + 5

(x+5)
The factored form of: x* +10x +25 is: (x+ 5Xx+5)= (x+5)°

Example: Factor- 9x® -42x+49
9x® ~42x + 49 is a perfect square trinomial because:

The first term: 9x? is tihe squarcof 3x 3x-3x = 9x° e
The last term: 49 is the square of 7: o TP=49
The second term: -42x:is - twice the product of 3x and 7 203x)(7) = -42% .

A trinomial is a perfect square trinomial if;
9x* —42x+ 49

V9x? —-4_2x‘+\/4—9 '

3x 7

-2(3x)(?)

3x 7

(3x- 77

- The factored form of: 9x* ~42x + 49 is: (B3x-7)3x- 7)=(x- 7}
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Practice Example:

Factor:

Factor:
x? +6x+9

x'-12x-36 b

d + .:.?( —"") -
x t+ X
hrl
L,u.'— 5\\ L v
R 2
<t )
k ) (v
.
Factor: Factor:
2 .
13 o _ Al x)'a ¥ ;1‘ - ; ,
K ) j )
t
. 7 .
[l 42_ ) 5 = {{ - -
X ( x N5 SR (R
E AT
| R AR
s —“2' . . / g
et e 2) Le=s
2 13'\..'- IR
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- 7.

5.4: Factoring Difference of Two Squares and Factor
Perfect Square Trinomials Practice Problems

Factor the following:

1. x*-16 2. 25— x? 3. 9x’ — 49
iy I R gy
W of )
. Q-r\-\”
4 x*+4 5 -x2+100 6 2x* -8
ey 24l )
2(‘)(—“3) (.x f?)
4x? ~36 8.  cl-g? 9. 121?81y
) ,.‘:.;' ".__\. 7"‘}_ ‘. .
Lot SR PO o (1]
K
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5.4: Factoring Difference of Two Squares and Factor
Perfect Square Trinomials Practice Problems Continue

Factor the following:

10.  x®+18x+81 (L -x? +20x+100 12, 4x? +28x+49
[ 1% + 7y /O q,v R )
T [ X 10) (2047
. X b (et ) Dot
. — T — .
13, x*-10x+25 4., x*-8x6 I5. 9x*-12x+4
K : X L+ .
/ - B [ i !
\ .‘(’: T
¥ 4._?-_»
fe Ty e EE
P ;‘.),;(('_t"“ -
16.  25x% +60x +36 17 49x* —54x 416 | 18. i»'9x2'-66xy+1;21y2
. . 5 - [ v 7 ot -_—.'/ ; 0
- . , § 'y
/. "\'i\J_ ’ . Tx - "cvjj
LAy Y
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9.5: 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: N oo Y

1) Pull out the GCF
Ex.  25x°y" +15x°y® 557y’ VR L

5x2y3(5x~3x3y3—y4) o J !

2) Grouping (Hint: 4 Terms or terms that can be paired)
Ex. 2ys=2yf +bs —-bf
- (s-rXey+d)

4) Trinomial where leading coefficient is 1
Ex. x’+7x+12
(x+3)x+4)

5) Trinomial where the leading coefficient is not 1
Ex.  12x* -23x+5 | -

CGr-sfax-) L 2 op
. , o  TCU R A R
6) Difference of Squares AN .

(2x+ 3X2x ~3)

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

- \ l ; - = s ' : K o . .
v \PJ = Mok o —J o R AT - !1'a=‘3\'}‘~ okl vt .'ﬁ‘\\\l"r—':(- J'-'*l‘i’u':L'*}

i) e 1t § L R S~
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:) . “‘
Practice Examples: M
Factor:
8x? -98

¥ -
i ARV .
}V‘{? o
- Factor: Factor: |
—4x® +32x+ 45 ~24xy + 423 +12)7°x
LJ"Y'A Cha Ut P L -'_&—"2.\&‘(;"‘- - “*xj:
. . - ) ‘_\ - )
! . !J‘- . ' 4‘ :.. f / o — £} i
f‘fl’\’ {\Y o ( ) ’ W i . \[‘ + f—:_; AR
T " ' g
: ‘ ' ' }.L ; - - _
- ~ by -7
L T
24 = fy
;’ ’
gy P -
A )
J
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5.5: Factoring Using Multiple Methods Practice Problems

1. Factor:

2. Factor:
Tx? -28

2% - 16x + 24x
. . 7 w f} - - .

3. Factor: 4. Factor:

x*(a+b6)~25(a+5) 4x’ +12x* —9x~27 -
IV ,;:; ~ ‘i tpuz G- 277
‘ - : \
. 2 . . - r "5\:
R T (“’4',-' (viz)
_," ...“ o i , ;, r- ; N
o —~ | FoloG e
5. Factor; 6. Factor: o
—6x~5x? + 6x° a’be® —10a’be + 24a%ph
o - = _ _ .
. B - ) . 5
- e ’,) . | qlb (CJ:”F.]OC-#:Z-L'( ;
N GRS R
197
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5.6: Solve Quadratic Equations by Factoring

How do you solve quadratic equations by factoring?

, o
Example: Solve: 2x° +5x-3 =0 by 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)fx+3)=0

Step 2: Set each factor equal to 0

(x-1fx+3)=0
2x-1=0  x+3=0

Step 3: Solve each equation

2x~1=0

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

Step 4: Check your answers

Answers are x = 0.5 andx=-3

Substitute each answer individually into the original equation:

_ 2xé+5x~3=0 2x* +5x-3=0
©2(0.5)% +5(0.5) -3 =0 : 2(-3)* +5(-3)-3=0
0=0 . - 0=0
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Example: Soive the quadratic equation: x2 —4x—12 =0
Step 1: Set the quadratic equation equal to zero

Step 2: Factor the quadratic equation

(x-6)x+2)=0

Step 3: Set each factor equal to zero

xX—-6=0 x+2=0

Step 4: Solve each factor

xX—-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

, L2 -
Practice Example: Solve: 6.?C -Tx+2= 0 by Factoring

by—7. +73 o4 ol f
e -4 2
bt - 5 | ;L%x + 2
(e D (aeet )
R | '3&/.-2',_0
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EXAMPLE: Solve the quadratic equation: 312(} +1)=2x+2

Step 1: Set the quadratic equation equal to zero
rsterbae EE

7 E -7
N N A N O A
- hal

Ik TAx

Terd X 22
7 - L

[

2 =2 O

: - DS
Step 2: Factor the quadratic equation 7. FEXT - o 1
a2 22 | oadd

’.“X‘-#

P __71..,2___

Z;ybﬁ!) ~o(xtl)

- Step 3: Set each factor equal to zero
X+1-0 -

Step 4: Solve each factor.

: o -
- a2 17

IRV
X “ e

How do you solve quadratic equations by factoring?

1

(WA R TR "‘?Jr - i e x‘ LT o
T 1

f
P St

d Jeve) g O
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9.6: Solve Quadratic Equations by Factoring Practice Problems
Solve: ICPN R

L (x+2)x-3)=0 T e x(x+6){2x 1) =0

A 7 I g oa
- ' -~ - B~ \O) e zp 2¥~1+ 0
) ‘4 = ' - N B -
o iy
Yoo -
: L o)
i M 2{nj-1, =l g
. ; )
-2 - = - ")
e e Tl AL
! ! s
; ‘ f}_ fe U7
x*=3x=0 4, 5 +10x =0
,r(X’“'})‘.‘O S lan S -a
£y - o - o
' 1
[l ‘J\. ' }
. i
7T T T U Lo o) T ,
- ] ‘\ )
{1 —_— [ ) H )
4x(x+7)-3(x+7)=0 6 8x% +12x+10x+15=0
Cos o= Ty ‘
- - R ',"1 ‘;}') .
L L f~(4- ,
L .
i -
N ~
' .
J
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9.

11.

5.6: Solve Quadratic Equations by Factoring Practice Problems Continue

Solve:

7. x*=11x+30=0 8. x*-100=0

! " . : . A <
3
- X . )
- [,’; byt
r -0y ‘)
—7 roo |
‘-'. L e Ty P S
_,:\ - L"aj‘ B *' _ e :‘j ’.‘
12x* —17x-5=0 10 x*—4x-30=2
o =) o
PR ’ ‘-.AL% o
- - . /—ff‘_; LY ! +‘_’
- 4 LT "l - -
- - yo=gT - -
) +¥ 4 T
i T SR
[
. 5 o Yo
- , ‘_‘.'- "i,* = ’-.— 5
Lzl
—1046x? =11x 12, 14x° +19x* +5x =8x
L . . ~fy =~ § v
’J S Jm : ' ] Vf’x:@_-{ / Cf}( Lot O
; s T
- S(/HH)(.'!«%‘-;; J
S e g™ = 22 +21, _ 2




How do you simplify rational expressions?

. Example: Simplify- 10

35

.Solution:

Step 1: Factor the numerator and denominator

10 2-5

35 7.

LN

Step-2: Simplify

2-3

7-3

Steg 3: Final Answer

2
7
Practice Examples:
. s :\ _: _. —t .
Simplify- % \l—&— = Simplify-
GRS o
- . I
Sxty \—"[J\("l_
Simplify- XY S 4 Simplify-
IOJC Yy 2 -S )(7’ 2

5.7: Simplify Rational Expressions
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Example:  Simplify- 3x” ~8x-3 L e
| ¥ -9 C3wide=2 (axrr) (P8
Solution: WX L ("7"3) L’e\‘ ")
Sxt
Step 1: Factor the numerator and denominator y P
3¢’ -8x-3  (3x+1)x-3)
x’ -9 (x+3)x-3)
Step 2: Simplify
(B3x+1)x-3)
(x+3)x-3)
Step 3: Final Answer
Ix+1
x+3
Practice Examples:
- :‘: ik . ¥ /X+ I
Simplify- 2;‘ 14 20 AT Simplify- f—ﬂi’% éi . )..___
x°—49 (.\(J—-,".,:-t}_ o I +x 2 I/y" jj fy_(
o \ ?'\ d
‘.;"-l P
X~
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Practice Examples:

Simplify-

Simplify-
Y

xt~4 (y\%m) (X-z}

x*43x+2 { ng(y . ,,)

xz _.2 — 8 TFe Simplify— 2 B
2x (x - ) (H’Z.)\ : xt+x=2 [x~ !JF\%&Q\)
%2 "
X~ “4 - X,* l,_
— ' 2 !.' ‘ _ N ] 5 |
.6;_30 | | Simplify- 9% ~13x+6 12« 3’)’(}{(5‘)

3x*+x-2

’G}Z;‘V’S"f,"*b‘
o T e
¢ - G “he b
! N

How do you simplify rational expressions?

h/‘. o 5(-1"(_ 4 _(L{C;\_,\}(\

e e
RV
[ x4
- . !
LV
gz
Tnr A 2y

: /

M Ferms
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5.7: Simplify Rational Expressions Practice Problems
Simplify:

1. —_ - 2. _

3,2 - . - 1 53 "--"';"1'751. .
3‘ 213( y . AY e . l-i— 4 36X: Y '2_.._..‘:.».......____{__.'.;.\ S, g
6xy4 _T:_,_/.M-l 5 > 2 72x4y3 N ~33_.‘ Lo v oo J :
. .
5 x*=3x 6 5x 3
x=3 25x% -30x L
Yol
T
7 % +2x o g P +3x+xy+3y
T x 43x+2 ' 2 4+5x4+6
¢y
[ ,——j’_
f'? ,;_ﬂ [N / Mot \ Y L‘(& = - (j/(‘l‘: i
Gl e LN
[ 2 7 \"-}"T' ,. -
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5.7: Simplify Rational Expressions Practice Problems Continue

Simplify:
X +x-6
AT ‘

3x? +13x+12 ,

13. 3
x° —4x-21

to \ e
[ et (,V'* -
I

. —
P

xt=2x-15

10. 2
x* =8x+15
(v =) Leed) 5‘-@\
P N S
ty-'g\}}"gj Co }
e
2 tllxss : -
Co2des =L eS
| . Ay 1 i P
:_ AT ; Rl ;_
_ A J
o + P Z
Q \l’rl"‘ \,“":‘_;
A L
L LY
. -
14, .612 7x' 3
8x"—-6x-9 .
.? x’,/r’ P l
et T
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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 arectangle: Area =
Length times Widthor A=L-W -

In this case, the width is “)&" and the length is "2x+5" so the area is:

A=L-W
A=x(2x+5)
A=2x +5x
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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 Vi

(In this case, ,f'he. length is the longer side and the width is the shorter side.)

Once the width and length algebraic expressions are found,
width and length when x = 5 ft. Then verify the area by su
the area expression,

| Solution:

find the value of the

bstituting x = 5 ft into

Area

2x* +5x+2 fi?

To find the solution factor the area to find the length and width:

The‘ width is "x + 2" feet and the l

If x = 5 ft, then:

Width  Length

x+2 2x+]

5)+2  2(5)+1
TR LA

2x* +5x+2
(x+2)2x+1)

ength "2x + 1 feet. -

'2x+1

Arr'"ea
2x*+5x+2 Vi

Area

(7 A1 =77 4%

Area
2x* +5x+2 f?
2(5) +5(5)+2
50+25+2
TR



Practice Example:

Find the length and width of a rectangle garden whose areq is:

x*-25 f?

(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 vajt_._:e of the width and length when
X = 10 ft. Then verify the area by substituting'x =Tﬁ [ft info the area.

2= X Fr: fOF 5 #E'/_l / o ,2,
D= >/ .= “Area 135 - /_5‘}
: x? 25 fi? -
2 |
' "t
DU~ )f :
siak
Practice Example:

'Find the length and width of square play area whose area is: 4x° +12x +9 Vs

(In this case the length is the longer side and
Once the width and length are found, find the

X =6 ft. Then verify the area by substituting x =

the width is the shorter Side.) |
value of the width and length when
6/1ff into the drea.

) "ﬂ’f 1
?= .Zx *?) ZUJ)’( L ! .
— |
N [ Ql (C_f J
- Ik APEG : ) - o
2= 247, _ ' - e
7 || 1249 B2 et b o ‘ )
2(9\ 7 f)’ru/o 3@("3 :
e AT Q.
' ron I ‘ LZJ(“ 3\
B__i_-.—-“"'\ - ;}16{ - e . -
(e ,
. — ! i
o .
o A —
ket R L W
T b
;)
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Factoring Application 2: Solving real life equations

The equation of a person who dives off a 48 f+. cliff into a river with an initial
velocity of 32 ft/sec is:
( h=-16t" + 32["“&8_] 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=—16t*+32t+48

0=—16+32+48
—16£2+32t+48=0

2) Factor fhé trinomial by first fac'ror-ing out the -16:
~16¢* +32t+48=0
~16(:* ~2¢-3)=0

3) Continue factoring by fa‘cfor'ingA the trinomial:
| - -16*-2t-3)=0
-16(r~3)r+1)=0

4) Set each term with a variable equal fo the right side of 0 and solve for t:
' t-3=0_ t+1=0

£3 43 -1 -1
t=3 t=—1

5) The solutions are 3 seconds and -1 seconds. Since -1 seconds is not realistic, 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 ft. cliff into a river with an initial
velocity of O ft/sec is:

h=-16¢ + 64 , where "t" is time in seconds and "h" is height in feet.
When will the diver hit the water (when height = 0)?

bt e - 0 ég.
. L . \
—le F -4y
N - 0

o (+t2) (-2

Practice Example:
The equaflon of the path of a ball thrown in the air at a speed of 96 ft/sec is:

\h = —16t + 96f where "t" is time (seconds) and “h" is height in feet.
When will the ball hn‘ the ground (when height = 0)? =

—pukz +96€ - 0 /(/U?E _3’(@
Ol (w0 i o

bt O | .f“(c‘f")"

e e R brecu 0
EZ IR :

Wha’r are some examples where facTor'mg is used in life?
\\\JM(,J# o, /w"‘(,\’ P{f* g#‘ e ;3}({,
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5.8: Factoring Applications Practice Problems'_

Solve:

1. Find the length and width of a rectangular room whose area is; 16x* —25 ft2
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,

4

Comy .

| (Q N T

i

™~

2. Find the length and width of a square room whose area is:’ 42'c2 +20x+25 f

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 'Ieng'rh when
X = 4 ft. Then verify the arfea by substituting x = 4 ft into the area.
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5.8: Factoring Applications Practice Problems Continue

Solve:

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

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

4. The eqtiation 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 feef
" When will the ball hl'l‘ fhe ground (when height = 0)?

214



MAT0024C Beginning Algebra - Name: Aud
Test 3 (Chapter 5) REVIEW

Questions from Chapter 5

Factor:;
L 10x® —6x* e 2. 24v*w? + 4yn?
> I A4 N 1 5
22 ch L ,\,\;?—(b\/'w .
L —
Tx’ =
o =

3. 45x° 55+10x"‘ ’5+§5x2"y” 4, 25 +8x+3x+12
W "/CJJ R L
' D g L__'
:"':_z'-"-:, 4 o L-Ll
S0 T -21xt +x-3 | 6. 15y =10yz + 6y — 4z
V "r—' a7 | !-’\n ‘L—L")
Ly (Y2 A =
AR X~ % J d\ ' ~
o 5 - . -
SRR B e SN
X w - 7 ) t' b A i O .
i L
T, e . —_— —_— -}
“57?"4‘1{ =) } NI "?‘«»)

2x@ (‘5' -3 )

Y

)
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7. 4+ 11x+30 . 8. x> -8x+16

(x ¥5) (x40 . ( x~) ()

9. x'-x-6 | 10.  4c+12c+9 Db oheaihe
) o !
(Y'} fi(*'..) «}—(’;—%:?( ;._l.'-:.! ﬂ 12 G.dr )
- L , //
R TN e + G ,
LT X L

. S
7 C/LZJ_-J— z.) 3(Z€+5>/’

. /:!C'L_;faj_(j 47
g Pl
(ZC‘ ! -f>// 2(‘, N .
- Jj }. ‘JV).
1. 9%*~9n-10 RS 12 12x* +19x +5 oy
o> v 5l -G KZgiEE BT S
P = =D 120ty 1Sk +5
i;,lﬂ. ~'l_ -77. _A-J’ -

W2 el kL CNERIN ":(MB.N
| | A% 42y (rxd1)
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ty 1% ‘\"7":0 Y“:,O
[ '

. e - .
g B e IO ol I
b X Gx - = L
! — = o - -
- 5 2 [ S
] . —_—
‘! T <l R -
Pt il .
‘_ ) ! ! A
,f - 7 ;
. I
[T
> % !
X (9( -2

20. Simplify: x* —4x-12 M}“) .
Cie | 2x2—15x+1.8‘ Léx-:i)@\\)
(ﬁ;@\ -

K | _ i 2x-%)

=1 '

R
[EE—
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21. Two machines can compiete 8 tasks eve

ry 3 days. Let ¢ represent the number of tasks these
machines can complete in a 30-day month

- Write a proportion to show this example.

PP
. 2

22. Simplify: 7x + 8(x—-3) 23. Convert to scientific notation: 0.000023

. 2.2x]6°
E)Ey -Z;Y

24. Solve: 2 — 10 < -8 25. Simplify: (%5} (a5*)

Tio )16 ) L R S

. ‘ ' ERW

2x < 2 _ C‘;?"‘%(“C‘ L)
z : TSI
X<y - T
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-8z + Tt

&L -

26. Simplify: [8+(-14)]+9. 27. Solve fort: x =

1 . R S

IS,-,'%;-’.. ;;/Ziif‘t"i{_,_
| — b4 7 -
T 5o - L
T
%Z. _I_/“‘lc'
= 7

28. Find the y —intercept for: —5x+8y=-8
. S"\:;\) _:Lg‘ { - g

()Jr(f'\ - -&

30. The length of a rectangular 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.

7 Ao
. D S !
X R G i ¥z T e
e 2x — b
- R T -y
'2)( N 2( A ? -
b_} \(,J e !f;',‘_/fif 2u
. 4—,?:(7’
' fan .
o x~ 172 =1
’ \(;, - ~ 219
=
W =3



