Our next task is solving a quadratic equation.  Just as with any algebraic equation such as x  +  5  =  0,  we will be able to say that x  =  something.  This time however, x will not have just one solution, it will have up to two solutions!!  In order to solve quadratics we must factor them!  This is why we learned to factor!  There is a property called the zero factor property that allows us to factor a quadratic set those factors equal to zero and find the solutions to a quadratic equation.  This zero factor property is based upon the multiplication property of zero – anything times zero is zero.  Thus if one of the factors of a quadratic is zero then the whole thing is zero and that is the setup!

Solving Quadratic Equations
Step 1:  Put the equation in standard form

Step 2:  Factor the polynomial

Step 3:  Set each term that contains a variable equal to zero and solve for the variable

Step 4:  Write the solution as:  variable =    or  variable =
Step 5:  Check

Sometimes book exercises give you equations where step 1 or steps 1 and 2 have already been done.  Don’t let this fool you, the steps from there on are the same.

Example:
Solve each of the following by applying the zero factor 

property to give the solution(s).


a)
(x  +  2)(x  (  1)  =  0

b)
x2  (  4x  =  0

c)
x2  (  6x  =  16

d)
x2  =  4x  (  3


e)
-2  =  -27x2  (  3

Sometimes it is necessary to multiply a factor out in order to arrive at the problem in standard form.  You will realize that this is necessary when you see an equation that has one side that is factored but those factors are equal to some number or when there are sums of squared binomials or squared binomials that equal numbers.

Example:
Solve each of the following by applying the zero factor 

property to give the solution(s).



a)
(2x  (  5)(x  +  2)  =  9x  +  2



b)
a2  +   (a  +  1)2  =   -a



c)
y(2y  (  10)  =  12

There is also the case where we have a greatest common factor  or which can be solved by factoring by grouping.  These all use the same principles.

Example:
Solve each of the following by applying the zero factor 

property to give the solution(s).



a)
3x3  +  5x2  (  2x  =  0



b)
4y3  =  4y2  +  3y


c)
(2x  +  1)(6x2  (  5x  (  4)  =  0

X-Intercepts of a Parabola (Not discussed by Lial)

Here we extend our parabola’s equation to two variables, just as we saw linear equations.  We already know that      y  =  ax2  +  bx  +  c  
can be graphed and that the graph of a quadratic equation in two variables is a parabola.  What we have not discussed is that just as with linear equations, parabolas also have intercepts.  Recall that an x-intercept is a place where the graph crosses the x-axis.  Lines only do this at one point, but because of the nature of a parabola, it is possible for this to happen twice.  Just as with lines, the x-intercept is found by letting y = 0 and solving for x.

Finding X-Intercept(s) of a Parabola
Step 1:  Let y = 0, if no y is apparent, set the quadratic equal to zero

Step 2:  Use skills for solving a quadratic to find x-intercept(s)

Step 3:  Write them as ordered pairs

Example:
Find the x-intercept(s) for the following parabolas

a)
y  =  (2x  +  1)(x  (  1)

b)
y  =  x2  +  2x  +  1



c)
y  =  x2  (  4

Note:  Problems 29 & 30 deal with parabolas and some of their visual representation.  I feel that it is important that you look these problems over.  Read through example 4 on page 429 before beginning those exercises.  These problems are just quadratics!

The whole reason that we've learned to solve quadratic equations is because many things in our world can be described by a quadratic equation.  If you are going into physics or chemistry or any field that requires these studies you will need to solve quadratic equations.  We can also make problems that conform to our quadratic patterns, such as area problems and number problems.  In this section, just remember that unlike chapter 4, these are not problems that can or should be solved using 2 variables and 2 equations.

Number Problems
The thing to remember about number problems is that some numbers will not be valid solutions, remember to check the wording of the problem before giving your answer.  For instance if the question asks for positive integers, then any fraction or negative number is not a valid answer.  Another thing to remember is that the question may not have just one set of answers.

Example:
The product of two consecutive odd integers is seven 

more than their sum.  Find the integers.

Example:
The product of two consecutive even numbers is 48.  

Find the numbers.

Example:
Find three consecutive odd integers such that the square 

of the sum of the smaller two is equal to the square of the 

largest.

Geometry Problems
Geometry problems are problems that deal with dimensions, so always remember that negative answers are not valid.  As with number problems it is possible to get more than one set of answers.  Geometry problems that we will encounter will deal with the area of figures and the Pythagorean Theorem. We will discuss the Pythagorean Theorem shortly.


Example:
Find the dimensions of a rectangle whose length is twice 

its width plus 8.  Its area is 10 square inches.

Pythagorean Theorem

The Pythagorean Theorem deals with the length of the sides of a right triangle.  The two sides that form the right angle are called the legs and are referred to as a and b.  The side opposite the right angle is called the hypotenuse and is referred to as c.  The Pythagorean Theorem gives us the capability of finding the length of one of the sides when the other two lengths are known.  Solving the Pythagorean theorem for the missing side can do this.  One of the legs of a right triangle can be found if you know the equation:


Pythagorean Theorem


a2  +  b2  =  c2  

Solving the Pythagorean Theorem
Step 1:  Substitute the values for the known sides into the equation


  Note: a is a leg, b is a leg and c is the hypotenuse

Step 2:  Square the values for the sides

Step 3:  Solve using methods for solving quadratics or using principles of square roots (to 

  be covered in later chapters by Lial)
Example:
One leg of a right triangle is 7 ft. shorter than the other.  

The length of the hypotenuse is 13 ft.  Find the lengths of 

the legs.


Example:
The length of the hypotenuse is 13 m.  One leg is two 

more than twice the other, find the lengths of the legs.

