Solving Quadratic Equations by Factoring
How to Factor

Warm up: Recall multiplying polynomials...DISTRIBUTE TO MULTIPLY.

a) 2x(4x —3) b) (& +5)(x + 2)

The process of factoring is the reverse of the process of distributing.
The goal is to write an expression that is equivalent to the original, by dividing and
“undistributing” any common factors.

FIRST: GREATEST COMMON FACTOR
For every factoring problem, you should begin by looking for a

Ex 1: Factor each expression.

a. 2x% + 8x b. 15x% — 35x

NEXT: After you have checked for a GCF, your strategy will depend on the number of terms in
the polynomial.

THREE TERMS — SUM & PRODUCT STRATEGIES

Whena = 1:
If the trinoimial is a quadratic expression in standard form, _ YA ,
AND a = 1, find two factors of -1 which have a sum equal to |_=\: then write the quadratic
as the product of two binomial factors (x + p)(x + q).

product

Ex 2: Factor each trinomial sum lL

a. x>+ 7x+12 b. x? —{10x +(25

C.2x* +4x-170 d. 5x% — 20x — 225



When a # 1: SLIDE AND DIVIDE

1) Multiply a-c

2) Find two factors of a - ¢ that have a sum equal to b
3) Set up two binomial factors: (x + p)(x + q)

4) Divide p and q by a...then simplify.

Ex 3: Factor each trinomial

a.m i%\;/ b. 8x2 —30x + 7
X3)( X~ = X2 X-28)
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(s-1) (2n-)
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C.6x*—5x—4 ~5 | -4 d. 3x% —20x + 32
ED 0D '5‘,'3/3 (-8)0x-1)
B 3
e (3-8)(x+4)
@3\3\—\5 C 5X*‘D

TWO TERMS - DIFFERENCE OF SQUARES:

This is also a sum & produqf s?rqtegy, but notice that the value of the b-term in each

example below is v\ 1S Sm‘aj‘ , therefore the sum of the factors must be __Z¢ (1 .

Ex 4: Factor each binomial

b.x{2100 /ﬁ@

(X-16y(xH0) g ® 10
d.xz@
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What p@eﬂ do you notice about the factors of a difference of squares?

Ex 5: Use this pattern to factor the following

e. 25x2 — 49

Bx-1) By 1)

(b1 (M)

i. Using multiple strategies: 3x% — 75

h. xZ(}}ZS
Mc‘% QG\ (:‘{’ oT ool

Solving Quadratic Equations by Factoring

According to the Zero Product Property, if the product of two quantities is equal to zero, then

one of the quantities must equal zero.
Step 1: Arrange terms in standard form
Step 2: Factor
Step 3: Set each factor=0
Step 4: Solve each mini-equation

"Ex 6: Solve each equation by factoring.

O.|x2+3x—4l@ § Y\
XEXu8)=0 3 [5®
¥5:=0 *%=0
=5 =b

Recall: Factoring Strategies

e Look for a GCF first!
e 2 terms: Difference of Squares?

e 3 terms: Sum & Product or Slide & Divide

b.x2-9x=0

Q{)(X —q> =)
-;O\/ X-q =0
=9

x= 10 ,‘13
a. 8Ost =0 0.8

Gx+ ) (G- =0

Qar0=0 k00
4 -0 ©\O

0
=i 85
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Radical Expressions

C 7

Perfect
Square:
x2

Square
Roots:

Jx?

Simplifying Radicals

A radical expression is simplified when there are...
1 no perfect square factors (other than 1) in the radicand
2 no fractions under the radical

3 no radicals in the denominator

To Simplify:

¢ Find the biggest perfect square factor of the radicand and evaluate its square root,
bringing it outside the radical.
¢ The product of the remaining non-perfect-square factors will stay inside the radical.

Ex 1: Simplify each radical WITHOUT USING A CALCULATOR

a. V16 b.V8 c.V75
d. V40 e. V45 f. V600

When we simplify radicals, we are finding perfect squares — or PAIRS - of factors.

We will use a similar process to simplify radicals containing variables.

Ex 2: Simplify
a. V4x? b. v98a*h10 c.V27z3

d. \/48xy5z° e. /100x12y7 f. V180a3h®

6



Adding and Subtracting Radical Expressions

To simplify radical expressions involving addition and subtraction, we must combine “like
radicals,” which have identical radicands.

When adding and subtracting radicals, we will:

* Simplify each radical expression
¢ Combine the like radicals by adding or subtracting their coefficients, keeping the like
radicand the same

Ex 4: Simplify
a.V3+5V3 b. 2v6 + V24
v 4’553
63 276 A%
Ve
c.3\f§+\/§—4@ = d.%/ﬁ—wfs@—\/%
a4 s
)
55115 3% 1% - T3 - 310
-5{% 1—6?>i
e.\/?—fh/ﬁ f. V20 4 2v6 — V80
i;sﬁ-'iﬁ'f- W 1% oS8
v v $ ¥ W
oS- 1T ;sg—{»;ﬁ, 45

Multiplying Radical Expressions

RETR

When multiplying two radicals, we will multiply QUTSIDE « OUTSIDE and INSIDE « INSIDE, then
simplify.

Ex 5: Simplify
a.v2-5v6 b.3v2-5V10

c.V3(2-+v3) d. 2vV6-V48



e. (5+V6)(2-v2) f. (—4+V6)(-1-+6)

g.(2-vV3)(2++V3) h. (10 + v2)(10 — V2)

Dividing with Radical Expressions & Rationalizing the Denominator

Simplify OUTSIDE/OUTSIDE and INSIDE/INSIDE, then rationalize the denominator to eliminate
radicals from the bottom of the fraction, as needed. Simplify again, if necessary.

Ex é: Simplify
V10 2V15
5 V3
6V2 9
e. 2—\/5 fi —\/—§



Algebra 2 Preview Name

Factoring: GCF and a=1 Date Period
Factor the common factor out of each expression.
1) 12x* -20x% + 12x 2) 401 - 20n* + 50°
LfX(Sx}-sX‘f’S) 5n°(80% ~in + l)
3) 24x° +24x- 32 4) 32v —72v+ 8
R (3xe43x ) 8 (4v¢ - H)
5) =54 +45n-72n° 6) —21b+ 70
Q(-q,+5n*8n“) 7(‘3})"10)
Factor each completely.
7) x> +6x+8 8) * +5r
()(14{) () *(r+5)

9) n’ - 8n+15

(h-5)(n-3)

11) 2 +k-42

(h+7) (w-6)

13) b°-5b+6

(b-3)(b-2)

15) 21 + 12n+ 16

A(n>+5n 48)
2 (nta)(nts)

10) #° +5n-36

(P tD(n4)

12) 3+ +30r

3c(e+10)

14) n* - 3n-28

(n~7)(ntx)

16) 6n° +42n + 60
6(n*+7n+o)

f»(n+5)(n+A)



Algebra 2 Preview
Factoring a > 1
Factor each completely.

1) 3x> +11x+6

(Bx+2) (x+ 3)

3) 56° +116-12

(Bb-1D(bt3)

5) 6x° + 8x— 40
R (3x>Hix -20)
2(3xHo)(x-a)

7) 101° + 51n +27

CS n 1’5X;ln+ )

9) 9x” — 64x + 60

(- 10)(x~6)

11) 54x° — 18x— 336

6 (A +3y -56)
6 (3 “1)(3x+ 8 )

Name

Date

2) 75% +12x -4

(Tx-2)(x+)

4) v +52v-32

(Fv+4)(v-8)

6) 6a° —39a— 72

3 (2a*-13a —>1)
2(2a+3)(0-8)

8) 9x” —67x + 28

@x~1x-1)

10) 67> — 117 - 30

Be-0)(2e +2)

12) 36b% — 1806 + 224

i (q>-45b+56)

4§ (b-7)(3b-8)

Period



Algebra 2 Preview

Difference Of Squares
Factor each completely.

1) 4 -9

(Q\/ 13) (Qv-3)

3) 4a* - 25

(Pa-5) (5e+5)

5) 16x° +25

Not Sactoroble

N 12p*-3
3(4p™1)

3(QpH)(3p)

9) 50n° - 18

2(350>-9)
A5n19) (Bn2)

11) 2 +9

(k) (W)

13) 18x° - 50
2 (9x>-25)

2(3x +5)(3x5)

Name

Date

Period

2) 16p* -25

@PQ\ ”5> Hp +3)

4) @ +9
Not ‘('\aduabk

6) 16n° -9

(40 +3) (4n-3)

8) 16v> — 100

@v HOY( Hv-10)

10) 4a° -1

(Sat!) (o)

12) 5x* -20

5 (--4)

SO

14) 20k* + 125
5(4n*+ 25)

11



Algebra 2 Preview

Factoring to Solve

Solve each equation by factoring.

Dm*-m-12=0

3) x*+6x+8=0

5) - 9n+18=0

7) Tn* +3Tn+10=0

9) 5k’ +18k+16=0

11) 56m* +312m—144=0

Name

Date

2) x> +10x+16=0

4) x> +x-30=0

6) x> —12x+32=0

8) 7’ —41n-6=0

10) 57> +41n+8=0

12) 94° - 78a+ 144 =0

12

Period



Algebra 2 Preview
Simplifying Radicals
Simplify.

1) V36

3) V180

9) V128x*

11) V243%°

13) V200x)°

15) V5184u°+v?

Name

Date

2) V80

10) V205

12) V20xy

14) V72x*y*

16) V4693x'%"

13

Period



Algebra 2 Preview

Adding and Subtracting Radicals

Simplify.

1) 2v/3+243
Y

3) 26 -6

7) -N24 220 +3/45
~2V6 - 45 +1/5
-2g +5V5

9) 22 -2v54 -2
25 0505

Jo -0le
11) -v3 =327 -3+/6

-3 -3 -30p
-0J3 -3Je
13) -6 +2V6 -2/2-26

-6 ~203

15) 26 - V2 26 - 22
~“Hle ~3J3

Date

Period

4) 23 -3V5+33
V3 -3J5

6) 3V6 -3vV6 - V6
-

8) 3v/3 +2v12 - V12
2303 +0i-

293 +al3

513
10) -5 + 3320 -2

-U5 +6J5 -V
515 -I%
12) 2\/8 +3V/5 -2
43 +305-J2
x+3l5
14) 336 - 25 - V2 -2+/5

36 -4)5 ~Ia

16) -3V6 - V5 -3v5 - 26
~S5le -4/

14



Algebra 2 Preview Name

Multiply Radicals and Rationalizing Denominators  Date Bt
Simplify.
1y Vis-vVi2 2) 55 .-4+5
) 20335
U -*0
Dy
3) -44/8 - -34/8 4) Ve(~2 + )
|2 d64 Vi3 +930%
b (2 202 +6
5) V2(v2 +4) 6) 4V15(3v2 +5/3)
Vit A 12 V30 +30045
a: 2730+60V5
7) 5V6(2/3 - 54/2) 8) (/5 -3)(\/5+3)
(0Jig ~a5J15 025+ 345 —9
3003 -5093 5-9
-
9) (-3+/3)4+/3) 10) (1+3+/5)(5 - 4v/5)
%303 43 407 5 -4z +I505 - 12005
- 202 +3 5+ - 60

15-73% s —55+I1J5
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