MATH 10005 SOLVING EQUATIONS BY FACTORING KSU

Important Properties:

e Zero Product Property: If a and b are real numbers and a - b = 0, then either a = 0 or b = 0.

e Not all equations can be solved by factoring. If an expression cannot be factored then other methods
must be used to solve the equation.

Steps for Solving an Equation by Factoring:

1. Rewrite the equation so that one side is zero.
2. Factor the nonzero side completely.
3. Use the Zero Product Property by setting each factor equal to zero.

4. Solve the resulting equations.

Common Mistakes to Avoid:

e The Zero Product Property can only be used when the product is zero. It is NOT true, for example,
that if a - b =6 then a = 6 or b = 6.

e Remember that only factors containing variables lead to solutions.

e Although you may divide each side of an equation by a nonzero number, do NOT divide each side
of an equation by a variable. This may result in you losing a solution.

PROBLEMS

Solve for x by factoring.

1. 22—-52—-6=0 2. 22 —-8x+15=0

22 —8x+15=0
a? — 5z —6=0 (z—3)(z—5)=0
(x=3)(x—2)=0

. Setting each factor equal to zero, we get
Setting each factor equal to zero, we get

z—3=0 _
z—3= x—2=0 z=5=0

r=3 - = r=5

Answers: =3, x =2 Answers: xt =3, =25




3. 622 =4+5z

NOTE: First, we must rewrite the equation

so that one side is zero.

62> = 4 + bx

622 — b5z —4=0
(Bxr—4)(2x+1)=0

Setting each factor equal to zero, we get

3t—4=0 9% +1=0
35”:%1 97 = —1
2
4 1
A r— o = o
nswers: r 3, X 2

4. z(2z+3)=9

NOTE: We must first rewrite the equation
so that one side is zero. This means that we
must multiply out the left hand side.

r(2r+3)=9
222 + 3z =9

202 +3x—-9=0
(22 —3)(z4+3)=0

Setting each factor equal to zero, we get

20 —3=0
2r =3

3

Ty

r+3=0
r=—-3

3
Answers: x = 3

T =-3
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5. 1623 = 9z

NOTE: Do NOT divide each side by x. In-
stead, rewrite the equation so that one side

1S zero.

1623 = 9x
1622 — 92 =0

z(162% —9) =0
x(4x —3)(4x+3) =0

Setting each factor equal to zero, we get

4r—3=0 4dr+3=0
4 =3 4 = -3
3 x——§
YTy Ty
3 3
Answers: z =0, == —, 33:_1

NOTE: Dividing both side of our original
problem by x would have resulted in losing

the solution = = 0.




6. 1223 + 422 —8x =0
NOTE: First we factor out the GCF of 4z.
1223 + 42% — 82 =0

4z(32* +2—2) =0
dx(3x —2)(x+1)=0

Setting each factor equal to zero, we get

3r—2=0
v z+1=0
4r =0 3z =2 1
z = .
3
2
Answers z = 0, x:§, r=-1

7. 1222 — 63 = —24x

NOTE: First we rewrite the equation so that
one side is zero.

1222 — 63 = —24x
1222 + 242 — 63 =0
3(42* + 82 —21) =0
3224+ 7)(2x—3) =0

Setting each factor equal to zero, we get

20 +7=0 20 —3=0

340 20 = -7 2 =

7 3

r=—= T ==

2 2
Answers: x x 3
wers: ¥ = —— = -
2’ 2

REMEMBER: Only factors containing a
variable lead to a solution.
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8. 24z3 —4x? —6x+1=0

NOTE: A polynomial with four terms we fac-
tor by grouping.

2423 — 42> —6x+1=0
N — N —

42*(6x —1) — (62 —1) =0
(6z —1)(422 —1) =0
(6z—1)(2z—1)2x+1)=0

Setting each factor equal to zero, we get

6xr—1=0 20— 1=0 20 +1=0
br = 20 =1 20 = —1
1 1
Xr = xr = — Tr=——
6 2 2
1 1 1
A . = — = — —
nswers: x 5 x 5’ T 5




