Factoring Polynomials

Common Products

(U+V)Y?=U?+20V +V?
(U—=V)?=U?-2UV 4 V?
U= V2= (U+V)U-V)
(U+ V) =U?+30*V +3U0V? +V?

(U -V =U>-30°V +30V? - V?

Squaring a Sum

Squaring a Difference
Difference of Two Squares
Cubing a Sum

Cubing a Difference

Multiply the Polynomials

Example: (Tx + 5+ 4y)(Tx + 5 — 4y)

= 4922 + 35z — 28zy + 35z + 25 — 20y + 28zy + 20y — 167>

= 4922 + 70z — 16y + 25

Factor out the Greatest Common Factor

Example: 1823 + 272 = 92%(22) + 92%(3) = 92%(2x + 3)

Ezample: x*(x +3) + 5(x + 3) = (2® +5)(x + 3)

Factor by Grouping Group terms with a common factor

Example: x° + 42> + 30+ 12 =2%(x +4) + 3(x +4) = (2% + 3)(x + 4)

Ezample: 2%+ 52% — 22 — 10 = 2%(z +5) +

(=2)(z +5) = (2% — 2)(x + 5)




Factor the Trinomials 22 + bx + ¢

Find two numbers that multiply to ¢ and add to b

Rewrite bx as a sum - And Group
Example: x? + 6z + 8

2-4=8and2+4=6 = (z+2)(x+4)
22 +6x+8=a0+20+4r+8=u(r+2) +4(x +2)

Example: x? 4 3z — 18
(=3)-(6) =—18 and (—=3) + (6) =3 = (v —3)(z+6)

By GROUPING
2?2437 —18 =22 — 30+ 62— 18 = x(x —3) +6(x —3) = (2 +6)(x — 3)

Ezxample: 2?> —b5x — 14

2)-(-T)=-14and 2)+ (-7)=-5 = (z+2)(x—-7)
22 —br—1d=a?4+20—Tr—14d=x(x+2)+ (=7)(z+2)

Example: x? — 13z + 40

(=5) - (=8) =40 and (=5) + (-8) = —13 = (z —5)(x —8)
22 — 13x + 40 = 2% — 5x — 8x + 40 = z(z — 5) + (—8)(z — 5)



Factor the Trinomials az? + bz + ¢ (a # 1)

Find two numbers that multiply to a - ¢ and add to b

Rewrite bx as a sum - And Group
Example: 8x? — 10z — 3

a-c=—-24=(—12)-(2) = =24 and (—12) + (2) = —10

822 — 10z — 3 =8z — 122+ 22 — 3
=422z — 3) + (1)(2z — 3)
= (dx +1)(2z — 3)

8r2 — 10 —3 =8z +2x — 122 — 3
=2x(4r+ 1)+ (=3)(4x + 1)
= (20 —3)(4x + 1)



Factor the Trinomials az? + bz + ¢ (a # 1)

Find two numbers that multiply to a - ¢ and add to b

Rewrite bx as a sum - And Group
Example: 6z 4+ 19z — 7

a-c=—-42=(21)-(-2) = —42 and (21) + (—2) = 19

62> + 192 — 7 = 62 + 21w — 22 — 7
=322z +7)+ (-1)(2z+7)
=Br—1)2x+7)



