Properties of Quadratic Functions
[image: parabola]
Functions in mathematics have different characteristics that help describe them. Quadratic Functions are no different.
Quadratic functions' shape, direction and location are some of the properties that will be explored in-depth in this learning experience.
Targeted Learning Outcomes
It is expected that you will be able to:
Demonstrate an understanding of the characteristics of quadratic functions, including
· vertex
· intercepts
· domain and range
· axis of symmetry
 
By the end of this learning experience, you can demonstrate that you are able to:
· Determine, with technology, the intercepts of the graph of a quadratic function or the roots of the corresponding quadratic equation.
· Explain the relationships among the roots of an equation, the zeros of the corresponding function, and the x–intercepts of the graph of the function.
· Explain, using examples, why the graph of a quadratic function may have zero, one, or two x intercepts.
· Determine, with technology, the coordinates of the vertex of the graph of a quadratic function.
· Determine the equation of the axis of symmetry of the graph of a quadratic function, given the x–intercepts of the graph.
· Determine the domain and range of a quadratic function.
· Sketch the graph of a quadratic function.
Mental Math 1

Answer the following questions without a calculator. Make a note of the solutions you come up with.
Evaluate: 42

Solve for y: 2x + y = 8

Evaluate: 2 × 32

The distance between a cabin and a lake is 68 ft. A tree is halfway between the cabin and the lake. How far is the tree from the cabin?

Cole wants to buy a pair of shoes. The shoes are $85.00 at regular price. Today, there is a 10% off sale. If Cole buys them today, how much does he save?

 
  Quadratic Functions

Recall that a function is a special type of relation where each element in the domain is associated with exactly one element in the range.
A quadratic function is a polynomial function in the form y = ax2 + bx + c (standard form), where acannot be zero, i.e. there will be a term with an x2. The degree of all quadratic functions is 2.
A word that may be used to describe the shape of quadratic functions is parabola.
 

Here are some definitions of important terms related to parabolas:


[image: Vertex]
The vertex of a parabola is the highest or lowest point on the graph of the function (depending on the direction it is pointing)
 
[image: Axis of Symmetry]
The axis of symmetry is the vertical line that can be drawn through the parabola (the vertex is always on the line of symmetry) and cuts it in half. Each side of the line is a mirror image of the other. 

The line of symmetry is always in the form x = h, where h is the x–coordinate of the vertex.
 
[image: Axis of Symmetry]
The y-intercept is the point at which the graph crosses the y-axis.


Effects of a
As the a value of the quadratic function gets further away from zero, the graph becomes skinnier or vertically stretched.
[image: effects of a]
As the a value of the quadratic function gets closer to zero, the graph becomes wider or vertically compressed.
[image: effects of a]
The direction of the parabola depends on the sign of the a value as shown below.
[image: effects of a]
Effects of b
The axis of symmetry is a line that cuts the parabola in half. 
[image: axis of symmetry]
A parabola, along with its axis of symmetry, is graphed below:
As you increase/decrease the bvalue of the quadratic function, the graph moves left or right and the y-intercept remains the same.
 
[image: effects of b]
 














Effects of c
As you increase the c value of the quadratic function, the graph moves straight up.
[image: effects of c]
As you decrease the c value of the quadratic function, the graph moves down.
[image: effects of c]












More Properties of Quadratic Functions

Recall that the standard form for a parabola is
y = ax2 + bx + c
The c–value is the y–intercept of the parabola. 
 
As shown below, a parabola that points up has a minimum y-value and a parabola that points down has a maximum x-value.
The minimum/maximum of a parabola is the y–coordinate of the vertex.  The vertex is the point on the parabola that is the highest or lowest on the graph.
[bookmark: _GoBack][image: vertex of a parabola]
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