Math 109   Class 16     10/25/07       
Quadratic Functions
A quadratic function is a function that can be written in the form:

       f(x) = ax2 + bx +c  where a,b,c are constants and a(0.
Examples:   f(x) = -x2       g(x) = 2x2 - 3x + 5  

Graphing of Quadratic Functions
Graph y = -x2 + 2 on the board.
Graph  y = (x-1)2  =  x2 - 2x + 1  
Try some on the graphing calculator.

Note the similar shapes.  These are called parabolas.

They open upwards or downwards.

The ones that open upwards have a lowest point and the ones that open downwards have a highest point.  Such a point is called the vertex of the parabola.  Each parabola has a vertical line that splits the parabola in half. We say the parabola is symmetric about the vertical line.  This line is called axis of the parabola.  
How can you tell if a parabola open up or down from the function?
Recall that we learned techniques for graphing straight lines by finding standard forms for the equation of the line.
For example, we learned how find the slope and the intercept of a line by putting the equation into one of the standard forms. We will learn similar techniques for quadratics, but we will find the vertex and axis of the parabola.

Example:   g(x) = -(x-2)2 + 4
Which way does the graph open?  

Is there a lowest or highest point on the graph?
What do you think it is?   Why?

What is the value for x and y at that point?

Where is the axis of the parabola?

What is the equation of the axis of the parabola?

Main Facts:

If is a quadratic function defined by f(x) = a(x-h)2 + k, then the graph of the function y=f(x)  is a parabola having its vertex at (h,k) and its axis of symmetry x=h.

If a>0 then the parabola opens upward and if a<0 then the parabola opens downward.

If  0<(a(<1 then the parabola is “broader” than y=x2, while if  (a(>1 the it is “narrower” than y=x2.
Using these facts to solve problems:
Find the vertex and axis of the following :

            f(x) = .5(x+4) + 2    

Find the equation of the parabola that passes through the point (5,21) and has vertex (3,1).

        f(x) = a(x-3)2 + 1
        f(5) = 21   since (5,21) is on the graph.

  but since this is a parabola with vertext (3,1) we can use the formula   f(x) = a(x-h)2 + k to get

                     f(x) = a(x-3)2 + 1 and then we can put 5 in for x and 21 for f(x) and get 

            21 =  f(5)  = a(5-3)2 +1 = a(2)2 + 1 = 4a + 1 
         So 4a + 1 = 21    so  4a = 20   and  a = 5.

 So f(x) = 5(x-3)2 + 1.  [You can multiply it out.]

Suppose you are given a parabola like f(x) = 2x2 + 4x + 5. 
How do you find the vertex and the axis of symmetry?

One method involves “completing the square” which we will not cover now.  This method leads to the following result:

The graph of  f(x) = ax2 + bx +c  is a parabola with vertex (h,k) where 

                      h = -b/2a     and    k = f(h).
We can apply this to f(x) = 2x2 + 4x + 5  
Since  a=2   b=4  and c=5

           h = -b/2a = -4/2(2) = -4/4 = -1

           k = f(h) = f(-1) = 2(-1)2 + 4(-1) + 5  = 2(1) -4 +5 = 3

So the vertex is (-1,3) and the axis of symmetry is x = -1.
   [graph it]

Applications of the Quadratic Functions  [Section 3.5]

The application problems we did in Section 3.3 used only linear functions.  We now allow quadratic functions.

Suppose the revenue a company gets when it produces and sells x radios if given by 

R(x) = 80x-.4x2
What is the revenue when the company sells no radios?

What is the revenue when the company sells 10 radios?

What is the maximum revenue the company can earn from selling radios?  How many should the company sell to make this maximum revenue?  

Graph the revenue function.
Suppose a  company produces radios and the cost per radio is given by 
        C(x) = x2-10x+35 
How many radios should be made to minimize the cost per radio?  What is this minimum cost?`
Graphing Calculator






