Math 109   Class 7     9/13/07
Quadratic Equations

A quadratic equation is one that can be written in the form

   ax2 + bx + c =  0    where a,b,c are real numbers and b(0.

Examples: 2x2 + 4x + 1 = 0         or 

               x2 = 7   [since it is the same as  1x2 + 0x + (-7) = 0

A real number that is a solution to a quadratic is called a real solution.  
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 is a real solution to the second equation.

Zero-Factor Property:  If a and b are real numbers and ab=0, then a=0 or b=0 or both equal zero.

Example:   Solve the equation (2x-3)(x+5) = 0.

    By the Zero-Factor property either 2x-3  or  x+5 must be 0.  If 2x-3=0 then 2x=3 and x=2/3.  If x+5=0 then x=-5.

Therefore, the solutions are 2/3 and -5.

We might have been given this problem as follows:

Solve the equation:   2x2 + 7x = 15.

We rewrite it as  2x2 + 7x – 15 = 0 and then factor it and get   (2x-3)(x+5) = 0.  Then we solve as above.

Square-Root Property:  If b>0, then the solutions of x2=b are 
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  and  -
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.  We often write them as (
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.
Solve  (x-3)2 = 7.  By the Square root property

        x-3=
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      or    x-3 = -
[image: image6.wmf]7


        x=3 +
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    or      x  = 3 -
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or                x = 3 (
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The text discusses a method called completing the square to solve quadratic equations.  [See Example 4 page 52 and what follows.]  This method can be used on the general quadratic equation with the following result:
The solutions to the quadratic equation   ax2 + bx + c =  0 

where a(0   are given by the quadratic formula:
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Example:   Find the solutions for     x2 - 2x = 7 

.
First write it in the ax2 + bx + c =  0 form:

         x2 - 2x - 7 =0

      so   a=1     b= -2   c = -7

Now substitute into    
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Now we simplify this  to 
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     so the solutions are
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           [ You can use a calculator to get decimal answers.]

There are not always 2 solutions.

  Example:       4x2 - 4x + 1 =0  


[image: image21.wmf])

4

(

2

)

1

)(

4

(

4

)

4

(

)

4

(

2

-

-

±

-

-

=

x


  =   
[image: image22.wmf]8

16

16

4

-

±

=

x

    
[image: image23.wmf]2

1

8

0

4

=

±

=

    only one solution
   Example:   x2 + x + 1 = 0 
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   Cannot take a square root of a negative number so there are no solutions.
The Discriminant:  The equation ax2 + bx + c =  0     has either two, or one, or no real solutions.  

      If  b2-4ac > 0  then there are two real solutions.

      If  b2-4ac = 0  then there are one real solution.

      If  b2-4ac < 0  then there are no real solutions.

NOTE:

The homework includes an applied problem with the formula given, a problem where you solve for one variable in terms the others, and a technique to solve certain special 4th degree equations.
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