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P.5 Factoring Polynomials

GOALS: Factor Polynomials using:
1. Distributive Property (common factors)

2. Trial and Error (trinomials)
3. Factor by Grouping (trinomials)

Study P.5 CVC 1-7, #1,5,9, ....37,
39-55, 89, 65,69, 73, ... 113

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homeworl] k
College Algebra & Trig Home Page 4
P.5 Factoring Polynomials
Previous Multiplication
Example 1 Example 2
2X (X +y - Xy) (2x + 1)(x - 3)

2X(x) + 2x(y) - 2x(xy) = 2x(x) + 2x(-3) + 1x + 1(-3)

2x2 + 2xy - 2x2y 2x2-5x -3

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
E -
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P.5 Factoring Polynomials

Now: Reverse of Multiplication
Find the Factored Form

2Xx2 + 2xy - 2x2y 2x2-5x-3

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

College Algebra & Trig Home Page
-

P.5 Factoring Polynomials

Now: Reverse of Multiplication
Find the Factored Form

Always look for common factor(s) first

Look for 2 + N N
common factor(s) 2x 2Xy 2Xy

Use t‘ge 5%“7« ( )

to factor
it
3%
it
v
*2
A
“J,ﬁ sex s WS K
SHEEE L L s EERBEE HED dew ek e S T REE e w o
-3 . ) AL $HE AT #AT 43T ;f;,\;‘:,ﬂ‘\:;\{ HE 43 ¥,
e X Yo #AE FAE I e ¥
S RENGE w8 — ¥,
g (b+c)=ab + acw,

:; ab + ac —a(b+c) i
- ”"7“‘
kﬁrﬁﬂﬁ,“,rﬁa#}%&%*ﬁg“ﬁ% muﬂr*‘k?é“‘

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

College Algebra & Trig Home Page
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P.5 Factoring Polynomials

Now: Reverse of Multiplication
Find the Factored Form

2x2 + 2xy - 2x2y

Look for

common factor(s) 2XX+ 2X y - 2X Xy
Use the DP

to factor 2X (X +y - xy)

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
" -

P.5 Factoring Polynomials

Factor: 33 xga Y% 8c;

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page
[ 1 Homework
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P.5 Factoring Polynomials

Factor: 3;2)(% +40 X° L

3
%ng"fx + szat Sy

Exﬂa(ﬁ‘w §22>

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_ College Algebra & Trig Home Page
5 ]

_ Homework
P.5 Factoring Polynomials
Now: Reverse of Multiplication
Find the Factored Form
Note: No common factors 2 - -
3 is prime 2X2 - 9X - 3 Trinomial: Opening Ex.2

Product of 2 Binomials?

4
(R ()

Two Approaches:
1. Trial and Error
2. Factor by Grouping

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
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P.5 Factoring Polynomials

Trial and Error

Try -5x -3
First / \
Last

Adjust
until
middle
works

Class Notes: Prof. G. Battaly, Westchester Community College, NY

) College Algebra & Trig Home Page ‘EH OOOOOO k
P.5 Factoring Polynomials
Trial and Error
Try 2%2 -
First y
Last 41 )(?(
_/
Adjust X
until -6 X
middle
works
(2x + 1)(x - 3)
Class Notes: Prof. G. Battaly, Westchester Community College, NY
College Algebra & Trig Home Page Homeworl k
| a
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P.5 Factoring Polynomials

Factor by Grouping: Overview

ax2+bx+c o ax?+ bxy+ cy?

1. Put your trinomial into standard form, as above. =~ 2x*+7x+3
2. Want to find two integers:

whose productis ac
and whose sum is b Use 1and6: 2X2 + 1 + 6X + 3

3. If you can find the two integers, replace bx with their sum.
Then Factor by grouping.

4. If you cannot find the two integers, the trinomial is prime.

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
" .

P.5 Factoring Polynomials

ax?+bx+c
Factor by Grouping
1. standard form: 2x2 -5x -3
2. a=_,b=_,c=_; ac=

3. Find 2 integers: ( )( )=ac, ( )*( )=b
a) List factors of ac

b) consider sums and differences
c) determine signs

4. Substitute for bx getting two middle terms

5. Factor by grouping

6. Use Distributive Property to factor
common binomial.

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
a p
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P.5 Factoring Polynomials

ax2+bx +c 2x2-5x-3

Factor by Grouping
2 - -
1. standard form: 2x2 - 5% - 3
2. a=£,b=i,c=i; ac:’g ( e )_—_(o

3. Find 2 integers: ( )( )=ac, ( )+*( )=b ¢ NS

a) List factors of ac (use absoute value to start) C=1-¢ / -
b) consider sums and differences 75
c) determine signs from difference
4. Substitute for bx getting two middie terms need -5, so use¢ -6 + 1
5. Factor_ by_gro_upmg 0w, By -3
6. Use Distributive Property to factor
common binomial. 2x2- 66X+ x5 3

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

g
(2 x+1(%x-3)

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
[ S

P.5 Factoring Polynomials

Factor by Grouping: Detail
|ax2+bx+c or ax2+bxy+cy2|

1. Put your trinomial into standard form, as above, and factor out all
common factors.

2. |dentify a, b, and ¢ above.

3. Find two integers whose product is ac and whose sum is b.
() )=a ad ( )+( )= b

HOW?
a) List all possible factors of ac

b) Compare the sum and differences of each pair of factors to b
If b is from a sum, then the numbers have the same sign

If b is from a difference, then the numbers are opposite in sign
c) If nointegers fit, then STOP. The trinomial is PRIME

3. Substitute for the bx term, using the sum of the two integers
found above.

4. Factor by grouping: Factor common factors from:
a) the 1st two terms only, then b) the 2nd two terms

5. Use the Distributive Property to factor the common binomial.

Check by multiplication

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
[ [
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P.5 Factoring Polynomials
Factor by Grouping: Detail
1. In Standard form x2+ 3x-18
2. a=1, b=3, c=-18, ac = -18

3. Find two integers whose product is =18 and whose sum is 3.
()C)=a ad ( )+( )= b

a) List all possible factors of 18 Sum Diff

(easiest to start with absolute value) ~18=1(18) 19 17

b) Compare the sum and differences = 2(9) 11 7
of each pair of factors to b =3(6) 9

c) b=3and get3 from difference b=3
.. integers have opposite signs;
since b is positive -> use +6 and -3
results in (6)(-3) = -18 and 6 + (-3) = 3 X2+ 3x-18
4. Substitute for the bx with 6x - 3x
5. Factor by grouping: Common factors from: X? +6x - 3x- 118

a) the 1st two terms only , then “X(x + 6
b) the 2nd two terms ) +
6. Use the Distributive Property to factor - - 3(x+6)
the common binomial, (x + 6). X(x + 6) - 3(x + 6)
7. Check by multiplication (not required) I
(x-3)(x +6)

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
" .

P.5 Factoring Polynomials &_Xz"' by +c

Factor by Groupin
y Ping x2-8x+ 15

. standard form: | + | =

2. a=1.b=-8c=15 ac= 15 15

3. Find 2 integers: ( )( )=ac, ( )+( )=b -

a) List factors of ac (use absoute value to start)

b) consider sums and differences

c) determine signs )

Substitute for bx getting two middle terms X2-8x+ 15
Factor by grouping X2+( )x+( )x+15
Use Distributive Property to factor

common binomial.

-_

o oA

Class Notes: Prof. G. Battaly, Westchester Community College, NY

) College Algebra & Trig Home Page Homework
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P.5 Factoring Polynomials o +bY+c
Factor by Groupin
y PINI 2 _8x + 15
1. standard form: | + |
a=1l,b=-8c=15 ac= 15 — =
2. Find 2 integers: mn = ac, m+n=b 15=1(15) | 1614
a) List factors of ac =3 (5) ﬁi 2
b) consider sums and differences Get 8 from sum
c) determine signs -, Same sign.
3. Substitute for bx getting two middle terms Need -8, so use -3 and -5
4. Factor by grouping
5. Use Distributive Property to factor X?-8x+ 15

common binomial.

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page
a

X2 +(43)x +(-5)x % 15
(X)(x-3)+(-5)( x-3)

(x-5)(x-3)

Homework

P.5 Factoring Polynomials 0-)(2‘*' by +c
Factor by Grouping

1. standard form:
2. a=__,b=__,c=_;ac= __

3. Find 2 integers: ( )( )=ac, ( )*( )=b
a) List factors of ac

b) consider sums and differences
c) determine signs

Substitute for bx getting two middle terms
Factor by grouping

Use Distributive Property to factor
common binomial.

ook

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page
a

x2+21X+14

Homework
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P.5 Factoring Polynomials

_ 7x2+21 X+ 14
Factor by Grouping, +

2
1. standard form: 7(X +3X+ 33
2. a=__,b=__,c=_;ac= __ . () )= L
3. Find 2 integers: ( )( )=ac, ( )*( )=b ()= 23
a) List factors of ac _
. | () (1) =X
b) consider sums and differences _
c; determine signs (&)"‘(I ) - 3

4. Substitute for bx getting two middle terms

5. Factor by grouping 2 + +

6. Use Distributive Property to factor  « /) [ X 3) X*2]
common binomial.

7) LX) +() )x+Q) ]

Why are [ ] needed

above, butnotatend?— (7) (X+ (X))

"sJojogj Jo jonpoud si pug
‘wns e sawlyy / Sl eAoqy

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
-

P.5 Factoring Polynomials Y 7‘.‘_ bx + C

2>
bX +9x-60
1. standard form:
a=__,b=__,c=_;ac= __
2. Find 2 integers: mn = ac, m+n=b
a) List factors of ac

b) consider sums and differences
c) determine signs

Substitute for bx getting two middle terms
Factor by grouping

Use Distributive Property to factor
common binomial.

abkw

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
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P.5 Factoring Polynomials

0\x7‘+bx+<_
éxﬁﬁx-éo . W._/.yop 4‘, ?%
2+ X—Q O\ oc= ??2 b b
(P g
3( AX +¥X —?x—QO>

(% I—s)lvo

S Jx(x.(. ‘(}-S(}( + L/) (§)+5)=_3
EEany
NECE (% t(>

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page

Homewor] k
®
P.5 Factoring Polynomials
2
/ 0? W — / w —-/0
Class Notes: Prof. G. Battaly, Westchester Community College, NY
. College Algebra & Trig Home Page
&
Homeworl k
&
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P.5 Factoring Polynomials

—

}sz‘/quo -/0

—

2
JRAW Q4w +3w—10

/;m(w__@ #5(1-2)

( ]Qu\ﬂ-S) (b\)‘ Q\
FOI(

'lC()llege Algebra & Trig Home Page

QC:-/«QD
b=19
¢ 5 Yaryao
Caf) Hs )= 19
[30=1-12p
A 60
39D

\52Y)

Class Notes: Prof. G. Battaly, Westchester Community College, NY

)= 179
6*\ 5%
4z \39

29 (19

P.5 Factoring Polynomials

JQuw’~20w /0

College Algebra & Trig Home Page

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework
|
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P.5 Factoring Polynomials

(
C .

hi Y & —
"all ,I’J :6

Class Notes: Prof. G. Battaly, Westchester Community College, NY

“College Algebra & Trig Home Page

) )=
(.

F =
=13 () | 2 ‘?‘
=315 0

230113

\
b \\l\

-

- .y

)=/D

V.
..3‘0

1

I
I
II
[,

,/

P.5 Factoring Polynomials &XL"' b)( ey
a=|
3 x?+3x-18

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__College Algebra & Trig Home Page

___Homework
i
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P.5 Factoring Polynomials (L)(L‘i' l’))( 1+
a1 X2+ 3x-18

b3 =
0-i8 ac‘j"@ JR=1g 1917
a9l 7
23:4/1 )

(¢ Y 3)=-1§

() +(-3)= 3
—_

2
X +6x-3x =€

X(c+6) - 3(x+6)
i

(%) (x+¢)

Class Notes: Prof. G. Battaly, Westchester Community College, NY

; College Algebra & Trig Home Page __Homeworl k
'.’
P.5 Factoring Polynomials &»)(z“' bxX—+c.
2
3x—{ 130x
Class Notes: Prof. G. Battaly, Westchester Community College, NY
College Algebra & Trig Home Page Homewor! k
B a
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P.5 Factoring Polynomials
g
3x—( 130X
30x2+ 2 X —é

Lo+ bx+c

ac =/0(-2)=-00

oY >+ X = i)
3o x=2) (-4 Xs)=-26
N / 1 (=4)4+(5)3 |
SI/OX—%H-SX ~ 202126 1§
30 ¢
_ e
3V ax (5x-2)+ (5%
(1) (3%-2)
3C0]]cgc Algebra & Trig Home Page 3 H oooooo X
P.5 Factoring Polynomials
2
X 4+37%-/5
s?ollegeAlgebm&TrigHomePage —

© G. Battaly 2016
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P.5 Factoring Polynomials

check by multiplying:

Foz( | &= 3xtyoy- )5\7
N1

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__College Algebra & Trig Home Page
£ |

Sy 437%-IS b =37
D=1120
8Y2_3>(+ Jox—1S. /4 240
43
X (€x-3) + 5 (€x=3) @ @
( -3)(YD)=- 10
(%+¢) (8x-3) (-3 #(yp)= 37

ac = 8(-15)=-120

© G. Battaly 2016
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