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SM3 Unit 2 Factoring and Rationals Notes

91N — Factoring with the GCF and G_rouging

Factoring: Max.mg o. peoly nﬂm‘a.l ‘ndo a mu,hplscah‘on Pmblﬂn
Revewse of multplying .

Greatest Common Factor (GCF): G‘lftﬂk&i— %Ynf"u-kﬂ- O(DI’ a(; &L\ O(‘: '{-‘ke 4erms
Prime Polynomial: ’Polt’nemta.o Qg_ru; bc_ '&Lc)bl!Cd

Factoring Out a Common Factor:
e Find the GCF. _
e Use the distributive property in reverse to “factor out” the GCF:
o Write the GCF outside a set of parentheses.
o Inside the parentheses, write what you are left with when you divide the original terms by the GCF.
o Note: If the GCF is the same as one of the terms of the polynomial, there will be a 1 left inside the

parentheses. 2
o When the leading coefficient is negative, factor out a common factor with a negative coefficient. -X +3
. | leading@ef. is —-1(x*-3)
xamples: Factor the following expressions. "‘3"“"“
)‘ X% +3x b) —4n —20 g 1542 +204%
A

XK +3) ~4(h%5 ) 5d"(3+"la|’5

d) 2a2b.3c4+8a4b8(:7—-6a3b05 ‘e) p!qéi+2!2£6!
202 bci(b + 4 6200 (-2

Factoring by Grouping (4 Terms):
1. Factor out any common factors from all four terms first.
2. Look at the first two terms and the last two terms of the polynomial separately.
3. Factor out the GCF from the first two terms, write a plus sign (or a minus sign if the GCF on the last two terms is
negative), then factor out the GCF from the last two terms.

4. You should have the same thing left in both sets of parentheses after you take out the GCFs. Factor out this
common binomial factor from the two groups.

Examples: Factor the following expressions. &L" ﬂ-‘“
a) 4v3 14v2 +12v—-42 b) 15w3z2 20w22 60wz+80/

@ (2 hw-2) SGIE-Hu's-i Ay
| oD sy | PGt ETor )

2 D) 5 GuzDiwz ) |
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2.2 Factenng Trinemials

Review Examples: Multiply the following.

a) (x+3)(x+5) )( )(n 4) c) (’_2)(14_9)
XEE5 Ky 3M8s n% ~4n-7n +28 t*+ot2t 18
2 2 _
egens i@ T

d) Look at your answers. How do the numbers in your answer relate to the numbers in the factors?

The 2 numbers, mulbtigy to qek he \agh derm and
odd Yo qet ‘the middle tevm.

1o Leadiny coeffictent

Factoring a Trinomial of the Form °x* + bx +c¢:
1. Always check for a GCF first! If there is a GCF, factor it out.
Find two numbers that multiply to ¢ and add to b.
Rewrite the middle term bx as 1st #-x+2nd #- x.
Factor the resulting polynomial by grouping.
If there are no numbers that multiply to ¢ and add to b, the pelynomial is prime.

LAl ol B

Shortcut (only works if there’s no number in front of the first term).
1. Find two numbers that multiply to ¢ and add to b.

2. The factored form of x*+bx+c is (x+ 1st #)(x+ 2nd #) .

SHORT G

Examples Factor the followmg polynomials. x

a) x 2 i 11x+30 _‘_1 b) m 2 _gm+12 \.Z»j‘;@

(xtS)(x¥e) 5 -(;hr-z
(m=6)(m-2)

3 +

o) =5g2+25g-30 y 1:2+6r-40 4] (,

—5[632_534'&1 Ll-3 abﬁ
K 3

-5 (4D SRICl

J__,_
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Review Examples: Multiply the following.

a) (2x+3)(5x+4) b) (3v-1)(v+2) ¢) (4c-3)(7c-2)
okt FEXNSKy 1 BV V-V 2 2805 -8¢c —z2lct
10x % +22 X +\2 @y 25V -2 58 —2A0+ b
L.eutrng Coethichentt

Factoring a Trinomial of the Form ax + bx + ¢ by Grouping:
1. Always check for a GCF first! If there is a GCF, factor it out.
Multiply @ -c.
Find two numbers that multiply to your answer (a . c) and add to b.

Rewrite the middle term bx as 1st #-x+2nd #-x
Factor the resulting polynomial by grouping.
If there are no numbers that multiply to @-¢ and add to b, the polynomial is prime.

:;:a;;rp(ts;;%a;rthe foum;i:ng iolynornials. ) 222/_112\“2 X ﬂ :}:
Gh*-(phidirZ "@7@ 22% Bz-}i_t_&%%
3h (3\«*2\%\ (32) | 22 (2—@-3@—@ ﬁ

(2 \wwfghﬂ\ (f)_;"@ (z-4)

(;?c) 12)° +30y= 4x?- 2xy .| e B
’ b @ﬂ?@ﬂ -chh 2£2x/w§g?bﬂ - | 2
b [g_gsﬂ,\f ~2y=i2T) 44 2{ 2x-HAY % M

E’L\j(w@ ?sz *‘*ﬁ 2 2@}6 (x-29)+ 3y(x “Ztﬁﬂ
Solve by factoring. (Fmdt e:(\llnte%pt\s/)+ 2. él)(‘\’é\/> [X ﬁl

a) q>-q-56=0 -%L =] 5\#20,)( b) 4h3+IEZH2h 0(53
DT T8 6 Hhl o Hh+3 Z,;
GM% ' 0.7-7 =7  Yh (h+57(h+3—'° . ¥ |

9k W

/P) 4 X <+

) O )
6\‘66\}5 c)én 20n+25 0 tOO .‘b d) 3x +19x=-15 Zx +’1qx+'5 5 ;455
l;\jfl_,lgn L ZAEY Cant solve laj 215

en-5)" 6(2.\(\*6\)" fagtpring
@n_ﬂ O«“'S\)*’@
Zn-S/O_ _ {Q_ZI_‘D_

AL
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2.3 Notes — Factoring Special Cases

A) Fill out the table below using the following steps:
Row 1: Write numbers 1-15
Row 2: Square the numbers from row 1

Row 3: Cube the numbers from row 1

Row [Natwral T 1 12 [y | s{, [ 7184 ol | 1213141
how [Peteet 11 [14]Q {1 [25]30] 4] 04|31 [ 100 1241416 225
Row [Perfect |} | Z 1791 (04| 125020 | 342

B) 1. 23=j

2,
2. (-2)° =_—3 3. % =_A_3 4. (-xy= ,.is 2x° =le 6. (—2x)° =_"J_X

und the perfect squares.

C) In the box below put a circle around the perfect cubes and a square aro

D) Multiply the following. Which one is not a perfect square?

&/ : = : ()
3 8
121 03
12x° 10
D L B S
'2 - 225 @
| —— 3

[1. (x=5)x+5) [2. (x+2)(x+2)

(3. (2x—3)(2x+3)

.99 X2+5¢-5%-25 xZpzxr 2t
N X225 x 2 +dx+Y

f. of

21 vy Qq O
xhox-9q 0T

g

E) Answer the following questions as a class. . _
3 72 _ A2 _ A2 2 12 4 o Z._‘E

1)If o’ =b"=2"-3 2)If a*=b"=4-9=27,
thenaz_z_andbzz_? then a=_Z and b= ?

5)If a® —b* =4x" -9y* =Cz?31q§1
then a = Z Xand b=3‘\} ?

a)If & —b* =(2x)* - (3y)’
then a=_2Xand b=$4 ?

)Ifa?-b*=x*-25 = x2_§2—
then a=_X and b=5

maz—bz

then a=

=—64c¢ +d’

X_Qand b=¢ ?

F) Sum of Squares:

(xtu)?

pifference of Squares:

Fothkev Outr Mgwt .
- (L4e*g2)
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G) Answer the following questions as a class.

NIfa+b =2 +3 2)If ' +b° -8+27 3)Ifd’ b =x"-4
thena= 2 and b= ? thena= 2 and b=2 ? then a=_ Y and b=4 ? 5
5)If a’ +b =(2x)’ +(3y) 6)If @’ +b° =8x' +27y° .. (21;?(3‘0

AIfa’ b =x"-64
thena=_>(_andb=ﬁ_? then a = ZAandb _y_ then a= Zz‘andb—_\i

) ifad +b6 =125+8x =& +(2x)| 8) If &° - = y* -216 -H‘)-(_b) 9) If ¢’ —b* =—64c’ —d’
then a= & and b=2X ? then a= ﬁéandb-fo_’ then a=—HC and b= é_"

H) Sum of Cubes: a5+b?>: @%{Qb-‘%’ S &m?
O |pHiic
Difference of Cubes:
B-= (a-o)d rap+”) A | lwoyd
1) Examples: P QSH’Nhe/
1-9x° 2) 16x* +24 3) gxg,_—g),_ 4)“%0:: +36 B
MO %

(lr3%)(1-3K) ) 5 (4X-5)ux+5) *‘lg:?fi{, Q.
Pt | | T (5x+?D$ES¥-33

cant fagtev’
5) 1 6) m> + 7) 343-125x 8)27a° +8 :
73-®3 (my? i DS
(I“)(\ +>c+x7') Cm*rZ)(M—ZmHD (77 S'S @asm?o& cubeS
AR, of abeS | sum of cubes | DF: o cubeS Gatd)(ad - bat )
C7-5x)('44+35x+25?&7)
”‘1 tf
. 9) —1254° +64 10) 37x* + 8x 11) 343° ~ud 5 12) —274°
swtm @!—L\‘ \25q (2_7;( -l—é) g@t@) f )’-{-&)7’)
an O\< b‘ o _" Det G-wai ,
hageesve c*ﬂ)(u. r2ou 254 ”Dx (&) (e -u)e-Thur) 22 N\
o = Gay D) Batsd "'\/\i/
| 1 /4 (3&1«1)(%@6-%@ ‘
FavFWawi— hegative
- (1250°- tobD
a=su b4

Y lsu- ) (254 + 200k 10)

<

PSR e e

Scanned with CamScanner



2.4N Factoring Polynomials

Factor out GCF
(including a
negative if the first
term is negative) J

1
How many terms
are there?
1

3 Terms l 4 Terms

Grouping
or Box
Method

Difference Sum of
of Cubes? Cubes?

Difference

of Squares?

ax*+bx +c¢

, A—B*=(A+B)(4-B)
! A +24B+ B’ =(4+B) g
; A*=24B+B*=(4-B)’ :
g A +B =(A+B)(4*~ 4B+ B?) |

| £ —B =(A-B)(4’+ 4B+ B’) |

e s e - == -

x+bx+c Multiply g and c.

Perfect
Square
Trinomial?

Find two numbers that

ind t
multiply to c and add to b. Fibid pwanembers that

multiply to a-cand add to b.

(x + 15t #)(x + 2nd #) Use these numbers to split up

the middle term, then use
grouping or the box method.
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SM3 Unit 4 Rational Equations Notes
" 215N - Simplifying Rational Expressions

arm-up: Problems 16-19 on homework

Factoring Review:

ot G'W'IP
Sh‘*'cd' 3. i +7v+6 X :-9

L 352400 @CF 2. +dm-45 R :
5rCTr -8 ") CMH)Gn 5) /\’5 _2v*+3 $3VHIV Ho .
: - v(zws)fzwa 8
X (V242 &IT2 3
) : G‘“"/ = ok 6 27 um of-(wbeS
3 ~100a ot -1 0 _
.Z;}:l;a.(ga?' +200.~100) Gosy ” az3n b=\ J9: a=3im b=1
%ot} 300~ ~\0C a0 g o
b o GWXS D Gy ant-3me| )
0 (o _
et & can tangel £ S mdbiply/ et i it add
e .' . Tg) Ry
| w\cr | X
\S: . X +8x+7 +8x+7 __511_&“‘—"?; X 8x+7 _ CKHW’)
x 8x+7 x+7
\ (8x+7) | prwr — (D

K
‘{ _ ' WM.L‘ \\

. * " i
Examples: _ o

sxz—;c; /M’% N i ___@ : v +11v+28 M\A-QD

1 g --)('l" . 6'\"2:* ,-2_.6r+'9 | Mr‘_s) v +15v+56 GI'I'BM

- Y P it
sela 3O W |

i ofculoeS

' o Y |
™) £y Ul " 64

4x +25x-21 N il
3b 20b = 933 3n’ +12n+48 &eF

-4' 7b T 7556 th "t v 165" 1 Blpteln X,
(x+7 xt7 v S |4
| - @;ﬁ)@ (n )X+ FTe) ‘{“
’7(%5.) T (AP = | “3";"(
G b 2 ,qu ?-° ‘ \H-Z'Sx 2\ X " a3y s
 4b-20b-3 T '-{k'-3x+7,8x-z,\ -9 o
sla e S 32 ayr7(ue3d) e o n{,,g:' ¢
Folp-Bpi(®)  Ylan . Z3hs (N-y4 An3y,
T Gor ) (b-9) " G -3 H®
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2 ,{o N — Adding/Subtracting Rational Expressions ¥ To FHlD @WW

B Must faster Depomineons
A. Finding the least common denominator: \/ RResST b =20
32,4 L3 1S T 23 5.5 ®
3 7 21 - 25 2§ 210 4,8
Loyt _|lo] © e 25 _[3)
2\ = =2 S L il AN
=2 %\_ lo = |O 20 2o 20
‘/_\I
33.* 3 _‘}_ Lep= Z.| (® L.C,D’ (\uq)('vn) 2x 2y ~5xe5 Lep= 56“,:‘)
%3 e C“"Dé’”%— +1)ewa> c‘sg’a’é&% ebs i
dX 4 '
20 e WA SV+20 2% - 25¢
ax—H Qe nend S Soedy
- ' ~23% |
1x? I
Zx \ 5 (xn)j
: 0’ 966
4v_ 6y W A 3) o, 35 .7 |
6v-6 v+6 r - 6r— 16L)2r +4r @t¥ 3x+12 9x+36
5';‘35 20Gr-BXr+2) 2r(r+ 2DG-8Y 30ad) 0w
e — s + 7 @
o 2¢* Hor | +-5r+'+o A0ae) G (o)
s Ty
o 5y +40
& Tr Z; 'r::.l_‘;}* > \' ) (szf)
Leos &+t @) \ e
70, ~ 47 x=2 P Lepd (zxi-s)(x-z) "
\ o x“+11x+30 x —36 S 2xt+x-— 10 2x+5 CX-L) [ \ '3
%(x—«)faﬁ's(xi- D% Cee 7( x~o)(<r9) FanEeR:) /\;—’;&\o_z;_tj
{x"?} ,F-;.uc-‘& S M
2Zx-\2 4 =4xX-20 G@xsloed> C‘X@@ 2x*¥5x@x-lo

| (x*-s)(x@(sc-c.) € xe ‘D““Q(K*h 6""‘,( 2134 _10 ,\_)é xflxt-b'}l(zxa-'s)
e ik (2% S)(x-2) ¢ 2x+ $)0x-2)
: __.z()( "'l‘o) o ey G 25
| 2w 32\ 2> ( x+3)0s50) :7_ -
R I ) [Ceeeed (2+8) c;ri) ~2xi-5 )

X2 x-%
B. Go back through each problem and perform the Wcated operatlon Don _fQLgﬁLm.Slmpllfy when possible.
X+5
2xX+S L
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2.7 N — Multiply and Divide Rational Expressions n 4, ‘ be o4
- -1,"- (0] Lf)y) WW§W Uj'
A. Practice Simplifying N 1 ‘i &2 ld |4> [4
XA 3 THAXAM) £ ghort cus X 1+
. 147 EZ byi , B g 3427442 ’1'7‘%
7)436 3J6;‘p25 . 18x? +9x-54 & aeF 9
™ = AGxt +x-b) £ Crwupiry n':‘
X -
E 224 BT ) 2l

z
ﬂ‘ Cl"'@m Zx" tu¥-3¢-(

2X(x42) 3 ()

B. Practic Y \ot))' GEX3)(xD)
e J
11-205:: L0 -5 2/3/£./_r s 3
A : P 1) ——L
/"{‘(7\2““‘0 y
de ‘(\t"’
Sl s",t‘ifl ;TV 5(x+D GYSR2x5) eF
7 v-81 10 o ' -12n+435 n+d o Sx+45 21x’+14x-35
10v v -8l n=5 n—17 C Tx=1 15x+25
. w4V =9)

“Wfa/ & W@,ch) 7&-1D  5C3x45)
NG c\;-i—ﬂl)(}b—-elj /D’% M /gﬂ(quj %W

@ A5 m L&
v v+ CD s ZXS }:3
3x %~ 3xt5x-9

5a.m_e as mf&ﬂ’ﬂ P"j b“f the pect'DNCQQ_ (.\-C“*"’ 3x(x-1) 5'(,(_.3

C. Practlc D gh % Ar,ac_l)&
R T L
. i+1_§ . , 352 ¢ 2x-10 g 2358 TR 6 X
18 9 x+10 X2 +5x-50  sWux x+1 XN ox -7 Ty
’ +
g, & 71| B5x.xesese 38 A3

o B> —7 K410 2x-\o
V8, | 3 G 35,2 wﬁ(&:‘fi 79@4(94-!4/5 (x#7) (x=1)
w 2 (% (xty M(x~q3

\ 7 (x+7) (x—)

z. IEED |
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