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5.8  Applications of Polynomial Equations
Principle of Zero-Factor

For all real numbers A and B, 

A(B = 0, if and only if A = 0 or B = 0.

Example:

1. (x – 3)(x + 4) = 0
x – 3 = 0 
or 
x + 4 = 0 

by the property of Zero-Factor

      x = 3
or
      x = -4
The solution set is {3, -4}
2. (2x + 4)(x – 8) = 0
2x + 4 = 0 
or 
x – 8 = 0

      2x = -4 
or
      x = -8

        x = -2  
or


The solution set is {3, -4}
To solve an equation by factoring:

1. Get a zero on one side of the equation.

2. Factor the non-zero side of the equation.

3. Set each of the factors equal to zero.

4. Solve each of the resulting linear equations.

Examples:

1. x2 + 5x – 6 = 0
(x – 1)(x + 6) = 0

x – 1 = 0 
or 
x + 6 = 0

     x = 1
or
      x = -6

The solution set is {1, -6}
2. 3x2 – x = 4
= 3x2 – x – 4 = 0

= (3x – 4)(x + 1) = 0

3x – 4 = 0 
or 
x + 1 = 0

      3x = 4 
or 
      x = -1

       x = 4/3
or



The solution set is {4/3, -1}

3. 16a3 = 25a
16a3 – 25a = 0

a(16a2 – 25) = 0

a(4a + 5)(4a – 5) = 0

a = 0
   or 
4a + 5 = 0 
    or
4a – 5 = 0



      4a = -5
    or
      4a = 5



        a = -5/4   or 
        a = 5/4

The solution set is {0, -5/4, 5/4}

4. (x – 7)(x + 5) = -20
x2 + 5x – 7x – 35 = -20

x2 – 2x – 15 = 0

(x – 5)(x + 3) = 0

x – 5 = 0 
or 
x + 3 = 0

      x = 5 
or  
       x = -3

The solution set is {5, -3}

5. (x + 2)2 = 9x
= x2 + 4x + 4 = 9x

= x2 – 5x + 4 = 0

= (x – 4)(x – 1) = 0

x – 4 = 0 
or 
x – 1 = 0

      x = 4
or
      x = 1

The solution set is {4, 1}

6. Let f(x) = x3 + 4x2 – 9x.  Find a such that f(a) = 36
a3 + 4a2 – 9a = 36

a3 + 4a2 – 9a – 36 = 0

a2(a + 4) – 9(a + 4) = 0

(a + 4)(a2 – 9) = 0

(a + 4)(a + 3)(a – 3) = 0

a + 4 = 0 
or 
a + 3 = 0 
or
a – 3 = 0

       a = -4 
or
       a = -3
or
      a = 3

The solution set is {-4, -3, 3}

7. If f(x) = (3x + 2)(x – 1) and g(x) = -(7x – 7), find all x-values for which f(x) = g(x)
3x2 – 3x + 2x – 2 = -7x + 7

3x2 – x – 2 = -7x + 7

3x2 + 6x – 9 = 0

3(x2 + 2x – 3) = 0

3(x + 3)(x – 1) = 0

x + 3 = 0
or 
x – 1 = 0

       x = -3
or
      x = 1

The solution set is {-3, 1}


