Honors Math 2
Graphs and Characteristics of Quadratic Functions
· A quadratic function is a function that can be written in the form

y = ax2 + bx + c, where a
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· The graph of a quadratic function is called a parabola.  This graph is shaped like a “U”.  It can either have a maximum or a minimum value, depending on the direction that the parabola opens.

State whether the graph of each quadratic function opens upward or downward and if it has a minimum or a maximum:

a)  y = x2

b)  y = 3x2 – 2

c)  y = 
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x2 + 4

d)  y = -x2




e) How can you tell just by looking at the equation which way a quadratic function opens?

f) A quadratic function that opens upward always has a _______________, while a quadratic function that opens downward always has a __________________.

A parabola is symmetric.  The fold that divides the parabola into 2 matching halves is called the axis of symmetry.  The highest or lowest point of a parabola is its vertex.  The vertex is located on the axis of symmetry.  A vertex can be a minimum point or a maximum point.  

You can determine both the vertex and axis of symmetry algebraically or by graphing the parabola in your calculator.
To find the axis of symmetry and vertex by hand of y = ax2 + bx + c:

· The axis of symmetry is x = -
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· To find the vertex, substitute the x value found for the axis of symmetry into the function to find y.  Then the vertex is the ordered pair (x, y) 
Find the axis of symmetry and vertex for each quadratic function below without graphing.

a)  y = x2 + 4x – 3 


   b)  y = -x2 + 12x + 7


c)  y = 2x2 + 5x – 3 
2 Ways to find the vertex in the calculator:

· Go to 2nd TRACE, and choose minimum or maximum, depending on the graph. Follow the onscreen prompts for providing the left bound, right bound and guess.
· Go to 2nd GRAPH (the TABLE) and look for a pattern (symmetry in the y-values).  The middle point is the vertex.  If you can find no such pattern, then you must find the vertex using 2nd TRACE.

Find the axis of symmetry and vertex for each quadratic function below using the graph.  Try both methods listed above.
a)  y = -x2 – 6x + 3


   b)  y = 3x2 + 12x + 1

      c)  y = 2x2 – 7x + 2

Show at least 5 points for each graph.  Be sure one of the points is your vertex.
Ex2)  Graph y = x2 – 4x – 5



Ex 3)  Graph y = -x2 + 2x – 1
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Axis of symmetry:_____




Axis of symmetry:  ______
Vertex:_______





Vertex:  _______
Domain and Range of Quadratic Functions

Domain: 

Range:

***What do you think would be the domain of all quadratic functions?

***Will the range of all quadratic functions be the same? If not, what point would help us best determine the range of the function?
Intercepts
x-intercept:

y-intercept: 

***How many possible x-intercepts are there for a quadratic function?

***How many possible y-intercepts are there for a quadratic function?

Graph each function and provide the missing information.  Use at least 5 points on your graph.
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Ex 4)  y = x2 + 10x + 16
AOS:  ___________
Vertex: _______
Min/Max value:  ______
X-intercept(s): _________________

Y-Intercept: _________________

Domain: _________________
Range:  __________________
Interval of increasing:  _________________

Interval of decreasing:  _________________
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Ex 5)  y = -x2 – 4x + 4

AOS:  ___________

Vertex: _______
Min/Max value:  ______
X-intercept(s): _________________

Y-Intercept: _________________

Domain:  ____________________
Range:  _____________________

Interval of increasing:  _________________

Interval of decreasing:  _________________
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