Quadratic functions and Models
A quadratic function is a function that is defined by a second-degree polynomial in one variable.

General form: f(x) = ax2 + bx + c
Standard form: f(x) = a (x-h)2 + k
What effect does a have on the graph?

A quadratic function creates a parabola. A parabola may open up (a) or down (-a).

The vertex is the highest (maximum) or lowest (minimum) point.
The imaginary vertical line passing through the vertex is called the axis of symmetry.

To graph by hand you must change general form to standard form (complete square).

Example 1: Graph f(x) = 2x2 + 8x + 5. Find vertex and axis of symmetry.

To find the type of zeros/solutions you can use the discriminant (b2-4ac).


If b2-4ac > 0, then the equation has 2 real zeros.


If b2-4ac = 0, then the equation has 1 double root.


If b2-4ac < 0, then the equation has 0 real (2 img) zeros.
There are 4 ways to solve a quadratic equation:

1. Graph

2. Factor

3. Quadratic Formula

4. Complete the square

Example 2: Find the quadratic function given the vertex is (1,-5) and (0,-3). Hint: use standard form.

Quadratic functions are often used to determine real-life models. 

Example 3: A marketing department at Texas Instruments has found that when calculators are sold at a price of p dollars per unit, the revenue, R (in dollars), is a function of p. R(p) = -150p2 + 21000p

a). What price creates a maximum revenue?
Example 4: A farmer has 2000 yards of fence. What dimensions of a rectangular field encloses the most area?

To use a calculator to determine a quadratic function you can run a quadratic regression.

1. Stat

2. Edit

3. x(L1 and y(L2
4. Stat

5. Calc

6. QuadReg

Example 5: Use table 3 on page 163 to run a quadratic regression.

