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5.3 FACTORING QUADRATICS

There are several methods available for
solving a quadratic equation:

1. By Square Roots

2. By Factoring

3. By Completing the Square
4. By the Quadratic Formula
5. By Graphing

The method depends on the form of the equation.

FACTORING QUADRATIC TRINOMIAL J

Example! 5)(2@( + 14 sum |3 product

1 B )
leadl LN 2:.35 -2--3S
| The e@%@é?b’ﬁ must be in ascending or —3l
descending order.
Make a sum/product chart. - y 2
Divide each number by the leading coe icient'.

Reduce each fraction if possible.

Denominator = constant or coefficient of first term
Numerator = constant or coefficient of last term

(Sx+3)(ke2)
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Examples:
a.|x*+6x+38

Svm b Yrduct 8
4 2

[(x+14) (x +2)

Examples:
c. x*+7x-18

S # p—12
—2 9

h( X-2)(x+9)

October 17, 2023

b. 2~ 11x

d. 3x%2+10x-8
s |D p -2+

A

[(x+4) (%x-2)
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Practice
Factor each trinomial.

1) %% - 16x + 39
3) x*+22x + 121
5) 14x%- 11x + 2

7) 2x*+ 13x + 6

Arswery

Factor each trinomial.

1) x*-16x + 39
(x-3)(x-13)

3) x*+22x + 121
(x+11)(x+ 11)

5) 14x%-11x + 2
(7x - 2)(2x - 1)

7) 2x*+13x + 6
(2x + 1)(x + 6)

October 17, 2023

2) x*+2x-35
4) x°-2x-63
6) 12x% + 16x - 3

8) 9x°-9x - 28

2) x*+ 2x-35
(x +7)(x-9)

4) x°-2x-63
(x +7)(x-9)

6) 12x% + 16x - 3
(2x + 3)(6x - 1)

8) 9x°-9x - 28
(3x +4)(3x - 7)
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Special Factoring Palterns
1.|FACTORING DIFFERENCE OF SQUARES

X* -4 =(x-2)(x+2)

4%* -9 = (2x - 3)(2x + 3) x
x*-49 = (x-7)(x+7) 'OQ)‘)‘

64x* - 25 = (8x - 5)(8x + 5)

a’-b%= (G—b)<ﬂ+b)

Special Factoring Patterns
2.| PERFECT SQUARE TRINOMIALS

X2 FTAx]+ 49 = (x + 7)°
G 2 ©)) Y
%
X% 8x + 16 = (X=)4)? N
4x* - 20x + 25 = (2x - 5Y 00}}
Ox* + 12x + 4 = (3x + 2)°

a?-2ab+b2= (= b)’

a?+2ab + b* = (a+b)2
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Practice

Factor completely.

1. 4x%-121
@<y (1 )*

JC2x = 1N (2x +1)

3. 225-x°

[(2¢-3)(5x+D)]~2

Factor completely.
1. 4x*-121

3. 225-x°
(15 -x)(15 + x)

5 10x*-13x-3
(2x - 3)(5x + 1)

(2x - 11)(2x + 11)
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2. 9x%24x/+ 16

[€=i7 ]

4. x°#10x + 25,
co 26(5) (5)°

X®5)

Y

5. 10x’-13x-3 343 p3p

Answery

2. 9x?%-24x+ 16
(3x - 4)?

4. x?+10x + 25
(x + 5)°
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When factoring,

ALWAYSlook for the GCF

first!
Greatest Common Factor
the largest factor that divides ALL of the terms

a. 12x°-3 b. 7v?-42v

2 (42~ |) [Fv(v-¢ )]
3 (%~ 1)(2x4))]

_,ftn
N#p

S

FACTOR COMPLETELY

c. 5x°-45 d. 15x° + 6x
3x.(BX +2)
x> @)
e. 3x°-9x + 6 f. 36x - 48x% + 24x3

2(x-3x+2)  [rx(3 = Y« +2x7)

- [8 G-00x-)] S 5?(123 28
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Practice
Factor completely.
1. 12x*-3 2. 45x?+ 10x
3(4x2- 1)

a!.q;lx&g%j
3. 8x°-24x + 4. x*>+5x+4

s 204X2= 2% + 9)

s12p
;'5.":5_ 2C2X-3)(2X-3) or 2(2)(~”.>)2'
5. 6x°+13x-5

Answery

Factor completely.
1. 12x%-3 2. 45x %+ 10x

32x-1)(2x+1)  5x(9x +2)

3. 8x%-24x+18 4. x*+5x+4
2(2X-3)2 (x+1)(x+4)

5. 6x°+13x-5
(2x + 5)(3x - 1)
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FACTORING FOUR TERMS

When factoring four terms, use the
grouping method.

a. x2-12x+3x-36 b.(ra+rbfsa+ sb)

r @+p) +5 (ar¥)
(a+b)(r +2)

FACTOR USING THE GROUPING METHOD.
c. y2-129){4y + 48) d.(k?+ 3K £ 8k - 24
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Practice

Factor completely.
1. 2x°y -x + 6xy -3

2. Bed? - 8cd){9d + 12)
2cd Ga—T) - 3(3d=T)

C3d-Y)(2¢d - "92
3. 2Xz - 6xy + 2yz - 6y

2 &= —2xy)+ g2 -3
2 [ < () +y &5y)]
Z(z~37)

Answers

Factor completely.
1. 2X°y - X+ 6xy -3
(2xy - 1)(x + 3)

2. 6cd? - 8cd - 9d + 12
(2cd - 3)(3d - 4)

3. 2Xz - 6xy + 2yz - 6y°
2(x +y)(z - 3y)
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