
Section 3.1 

Quadratic Functions and Models 

 

Objectives 
• Graph a Quadratic Function Using Transformations 

• Identify the Vertex and Axis of Symmetry of a Quadratic Function 

• Graph a Quadratic Function Using Its Vertex, Axis, and Intercepts 

• Use the Maximum or Minimum Value of a Quadratic Function to Solve Applied 

Problems 

 

 

 

A quadratic function is function of the form 

 

���� � ��� � 	� � 
 

 

where �, 	, and 
 are real numbers and � 
 0. 

 

 

Parabola—the graph of a quadratic function. 

 

  
 

 

 

 

 

 

 

 



Another way to write a quadratic function is 

 

���� � ��� � ��� � � 

 

where ��, �� is the vertex of the parabola, and � either stretches (if |�| � 1� or 

compresses (if 0 < |�| � 1) the parabola. 

 

Also, if � is positive, the parabola opens up.  If � is negative, the parabola opens down. 

 

 

 

Example:  Graph the function ���� � �� � 6� � 10.  Find the vertex and axis of 

symmetry. 

 

 
 

 

 

 

Example:  Graph the function ���� � �� � 7� � 10.  Find the vertex and axis of 

symmetry. 

 

 



Example:  Graph the function ���� � 2�� � 4� � 1.  Find the vertex and axis of 

symmetry. 

 

 

 
 

 

  



Properties of the Graph of a Quadratic Function 

 

Given ���� � ��� � 	� � 
, then  

 

1.  The parabola opens up if � is a positive number, and opens down if � is a negative 

number. 

2.  The �-coordinate of the vertex is given by �
�

��
 

 
3.  The �-coordinate of the vertex can be found by plugging in the �-coordinate (from 

step 2 above) into ���� � ��� � 	� � 
. 

 

4.  Axis of symmetry:  the line � � �
�

��
 

 
 

 

 

Example:  Without graphing, locate the vertex and axis of symmetry of the parabola 

defined by ���� � 2�� � 4� � 1. 

 

 
 

 

 

 

 

 

Example:  Without graphing, locate the vertex and axis of symmetry of the parabola 

defined by ���� � �� � 10� � 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Intercepts of the Graph of a Quadratic Function 
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y-intercept: 

 

 

 

 

 

 

x-intercept(s): 

 

 

 

 

 

 

 

 

 

 

 

Discriminant =  �� �  !" 

 

1.  When the discriminant is positive, there will be two x-intercepts. 

 

 

2.  When the discriminant is 0, there will be one x-intercept. 

 

 

3.  When the discriminant is negative, there will be no x-intercepts. 

 

 

 

 

 

 

 

 

 

 

 



Finding a Quadratic Function Given the Vertex and a Point 

 

Given the vertex ��, �� and one additional point on the graph of a quadratic function 

���� � ��� � 	� � 
, � 
 0, we can use 
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to obtain the quadratic function. 

 

 

Example:  Determine the quadratic function whose vertex is (2, 1) and whose �-

intercept is 5. 

 

 

 
 

 

Example:  Determine the quadratic function whose vertex is (-2, 6) and whose �-

intercept is -2. 

 

 

 
 



Determining If a Quadratic Function Has a Maximum or Minimum 

 

Example:  Determine if the quadratic function 

 

���� � �� � 6� � 2 

 

has a minimum or maximum value.  Then find the minimum or maximum value. 

 

 

 
 

 

Example:  Determine if the quadratic function 

 

���� � 3�� � 8� � 1 

 

has a minimum or maximum value.  Then find the minimum or maximum value. 

 

 

 

 
 

 


