SM 2 Date: Section: 5, %notes

Objective: Greatest Common Factor and Factor by Grouping

Factoring: The reverse of multiplying. It means figuring out what you would multiply together
to get a polynomial, and writing the polynomial as the product of several factors (writing itas a
multiplication problem).

Greatest Common Factor (GCF): The monomial with the largest possible coefficient and the
variables with the largest possible exponents that divides evenly into every term of the

polynomial.

Prime Polynomial: A polynomial that cannot be factored.

Factoring Out a Common Factor:
1. Find the GCF. ‘ ‘
2. Use the distributive property in reverse to “factor out” the GCF:

Write the GCF outside a set of parentheses.

Inside the parentheses, write what is left when you divide the original terms by the GCF.
Notes: If the GCF is the same as one of the terms of the polynomial, there will be a 1 left inside
the parentheses.

3. If leading coefficient is negative, factor out a common factor with a negative coefficient.

Examples: Factor the following expressions. & ¢F £y s | .

a) ety iV e i b) @y +6 ¢)+ 4n" =20

X(x¥3d) . —2(1-@ Y (n* 53

d) 154* +20d* e) 22°+2z f) K’ +3h
542 +44%) 22 (2*+V) ~3h @h=—1 )

1

g) C20m? +24m* —32m h) 2ab’c* +8a*b’c’ - 6a’bc’

—4m (Sm>—lbm +9 ) 2a et (b dat bet-3ac)

1)£(g;§)+g_(g—_6). _ -
Q) (p+2)

3
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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 polynomlal 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.

a) _x’—4x* +3x-12 b) mp+mq +np+ng

X2DE3ee) M (p+d)+n (prq)
G- (xR (P"‘D(‘mm

C)—@3+2y2Q6V-3 d) 20/ —16h* -5k + 4
2y* (ayH)-3 (291 S HRR(5h-D)A (shd)

@3 G

e) 4’ - 14v? +12v—42 KR ) ;ia_—zc_zb—1_2_+21b ;

2(2vE Ay -2\ ) a ( 4-7@-3(4-7@

V(v F 3 (DD o '(4-7@(61'?5
2 (-D(v3)

g) 6q +2q°r -36g—12r h) 15w’z* 20w’z - 60wz + 80

2y g r- Ba— — (V) 5 (2wBRi4u’z -y
i (‘:»q,w)' L (3g+1) l w2z 3wz )= (2D

2. (131+r)(q/ 3 5 (m’-—z-ﬁ(é\»z -Lb
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"‘Date: Section: 5.3 notes

Objective: Factoring with leading coefficient other than 1

Review Examples: Multipiy the fdllowing. ‘

a) (2x+3)(5x+4) & - b) (3V—1)(v+2) c) (4c_-3)(7¢—2)
lox% + Byt iSxk 12 N*+bv-v-2 2 3et—8c-2letb
10X= ¢23X + 12 3yE+sN-Z 2gcr-29¢+06

Factoring a Trinomial of the Form ax® + bx + ¢ by Grouping:

1. Always check for a GCF first! If thereisa GCF, factor it out.
2. Multiply a-c. e T :
3. Find two numbers that multiply to your answer (a-c)and add to b.
4. Rewrite the middle term bx as lst#-x +.2nd #x |
5 Factor the resulting polynomial by grouping. RE 5
6. If there are no numbers that multiply to @-¢ and add to b, the polynomial is prime. g
W : o5 .
Examples: Factor the following polynomials using grouping. ] . X+
a) 9h* +9h+2 X, + b) 3x* +19x+1 qsm
AWE+oh¥3hte  ([3 prime, L1
514

ah(2n¥D) ¥ (D)
A ERD

2 +
@ 4p7 -20p+21 B)E*__:_z:"

..c).“2.z:2—llz.-l-12. ol x._\.
' 24 |-\ - ptr=l 1 {34
22~ 82-32re. —\g _p=te- ‘”‘e":_'ls 2\42
| ‘) " 2p(2p-1)3(% 3[28
22 (293 ™ 2

DEED (2072075 é‘%?\?
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X ¥+

X 100 F20
Yo’ -on-100¥2S oo

2n (20-5) ~5(205)

(205" 20-9)

4n* -20n+25

g) | 12y* +30y-72
(p(zsl Sy — 12 )

2y +3y-3y-2
l 2y (\,M)-?;C\#@’
o &y -Dy+

e

i) 3rt-16r-12
3C18r a2

30 (= )v L(.V"‘D

(r£)(2r+)

k) -9x*~ D -3' |
9+4oy-4 K
Axtre x-by-4 e[l

3 (BX¥2) —2(2X+2)

(a%2) (> Xz

X+

83

f) 10m* +13m -3

1omZyism-2m -5
Sm (2m 3) b

CS m -\) (z,\nm@

h) 8k*+42k° -36k’

X
ZK(H\G\«?.\K-\ED -T2

iton 3B 17
Ye (k6) F3(60) 3t

2% 0-} ) (-6

j) 4x*- 2xpy- 12)°

2(2)( - xY --[p\fz) 42 )

| 224 txy ey =lay® k
2% (% ¥29) -39 (XX 2y)

Yol

D 10074 O xg:\»
Y (2342~ ) =25]0

2syz+y-l - 5)=3
25y2¥sy-54L
l?,‘@ ORIET
Y LS\/%\XS‘-i )
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Date: Section: 5.4 notes

Objective: Review all Types of Factoring Problems

Step I. Factor Out the Greatest Common Factor:
1. Find the GCF.
2. Us_e the distributive property in reverse to “factor out” the GCF:

Wr}te the GCF outside a set of parentheses.

Inside the paren_theses, write what is left when you divide the original terms by the GCF.
Note: If the GCF is the same as one of the terms of the polynomial, there will be a 1 left inside
the parentheses.

3. If leading coefficient is negative, factor out a common factor with a negative coefficient.

Step I1. If the expression has 4 terms:
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.

Factoring a Trinomial of the Form ax’ + bx + ¢ by Grouping:
Always check for a GCF first! If there is a GCF, factor it out.
Multiply a-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 @-c and add to &, the polynomial is prime.

L PR
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Factoring Polynomials

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

J

How many terms are
there?

Did you check for a GCF?

Difference of Squares?
AZ-B?=(A+B)(A-B)

)

x2+bx+¢

Find two numbers that multiply to ¢
and add to b.

(x +1st #)(x + 2nd #)

ax?+bx+c
Multiply a and c.

Find two numbers that multiply to a-c
and add to b.

Split up bx into 1st #-x + 2nd #-x.

Factor by grouping.

/
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h +
1.tm* +4m-21 ;j "

Z4+9m -2m-2!
m m —3m 7R3

m (M 4T)-3 (mH7)

(Yt

7. 12x° +38x* +20x X

+
2 o ) ee\“
2 box: F1ax +\ rs—sﬂ

xEnSy +4et©
2 x(bd'g) 2 CDC'\'S)

2x (2e5)(3532) |

sM2 5.4 Factoring (All Types) Notes

Factor each trinomial completely. Don’t forget to check for a common
factor first. If the polynomial is prime, say so.

X, +
7, @4 ~29-S

Or—gr+3r-4 83
2 (3 r-A)H 39

(3-av D)

¥
4. 6x*-33x+45 X +
3 2x%-ux HED 3-3\}“-

2x% ~laX -G ¥LS 5
l 2¢ (x3) ~5(x-3)

3 (x-3)(2%5)
6. 5v2_45 &

X +
5 Cvl_qw - ! o
vZiov-9 33
v2en-3v-4
v (V) -3(V+3)

S (V) (V3)

8. 8m’ +2mn —_l_gmn —3n®

a—

20 (g +) =31 (41 4n)

2 m:%ﬁt L n)
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SM 2 Date: Section: 8.5 notes

Objective: Factoring with leading coefficient of 1

(no number in front of the first term)

Review Exan:éles: Multiply the following.

2) (x40 b (1E)(n2) &) (c£3)(t+6)

X2 +5xb2x 1S Nt_4n-79+28 244 26 -8
X5 rBrvlS n*ln+2® 18

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

factors? g 2 numbeys in tHhe %.[‘_;bf) add +o ﬂ(&l‘ the MM\‘C"‘QVW\
oand - mudhpy o ot the ok tevm .

Factoring a Trinomial of the Form x* + bx +c (the leading coefficient is 1):
‘Always check for a GCF first! If there is a GCF, factor it ouit.

Multiply a and c. Find the factors of ac,

Find the factors of ac that add to .

Rewrite the middle term bx as 1st #-x + 2nd #- x.

Factor the resulting polynomial by grouping. z

If there are no numbers that multiply to ¢ and add to b, the polynomial is prime.

S 500 e b e

%_Shortcnt (This only works if there is no number in front of the first term.) The leading
coefficient must be 1. ——

1. Find two numbers that multiply to ¢ and add to b.
. The factored form of x>+ bx+c is (x+lst #)(x+ 2nd #).

2
3. The factored form of x* - bx +c is (x—lst #)(x— 2nd #).
4

. The factored form of x* +bx—c or x*—bx—c is (xf-lst #)(x+ 2nd #).
The larger number will have the sign of the middle term.

Examples: Factor the following polynomials.

' X
8) x*+11x+30 3§ l"l‘ . b) m’ +8m+12 12| 8
\(X*—S Xxﬂoj 2le ZD) CANE

e é“ﬁf}-)’c‘i 3 |
c) 262 +40b+144 f 20 d) ¢* =159 +56 |
Z'Iozk20b+77-’] \ |72 >y ot 2
\_ ( ) 2|3 \COL G &)
4’030\6‘ '?a lt%,
g
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Objective: Difference of two perfect squares

Date: Section: 5.5 Totes
SM 2 J . |

Review Examples: Multiply the following:

b) (3-k)(3+k) c) (2m+7)(2m-17)

a) (a+4)(a-4)
a?4a+yq-1b q *’S‘L%K“KZ Limz. -'HM'}‘HM _LH
az-l(o' " q,KL L{W)L__,_iq

Faétoring a Difference of Squares:
* A polynomial of the form 4 - B? is called a difference of squares.

* Differences of squares always factor as follows: A -B* = ( A+ B ) (A -B )

uares @ ou are subtracting.

* \This onl Ks if both terms are perfect sq

* Don’t forget to check for a GCF first!

Examples: Factor the following polynorhials. [ n°+ Subfyaa+
a) x2925 b) m’(=81 c) W?@6

a=x  b®5 am  b=9 | ?Vimc

(xrsYx-5)  (m:Am-2)

d) 496w’ e) 4Ol ) 9y6
az7  b=n Azt b= a=3z  b='

(70 X770 ) (yen ch = ) (?,z-HIBZ"'D

h) 144k%E25 i) 2a°-242 @LF

g) 64);2(—)13:2 ‘ ,
a=8y b=Ix prime 2 (a® —\2\‘3\ DIF o
' Ld =q b= u

(34 +)(@y-9y) f |
1 2 (e 4@

) 3-750 ek k) 1004% -9 D x'-16
5 hetDAE
3() “751}) pIFeFsa.  asigr b3 L A% b oo
, QXY ) s
azx =z cmplﬁ%

l’zu w)(t-SrD Coge 3 e 2) Cxais(mm—z)
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