
Math 2303 
Section 5.8 

Graphing Quadratics 
 

A quadratic function has the form 2( )f x ax bx c= + +  and the shape of the graph of a 
quadratic function is called a parabola. No matter what the coefficients a, b and c are, the 
graph has a parabola shape: A parabola is a symmetric curve – do you see the symmetry? 
 
Look at my quadratic "festival" below. Notice that the functions are different, but the 
basic parabola shape is there for all quadratics. 
 

 
 
Three things characterize the graph of each parabola 
1. Opening upward or downward 
 
 
 
2. The vertex and the axis of symmetry 
 
 
 
 
3. The “width” 
 
 



I am going to show you 
1. How to tell if the parabola opens up or down (easy!) 
2. How to find the vertex (a formula, but not a hard one) 
3. How to tell if the y-value of the vertex is the maximum or minimum function value 
4. How to get an idea of the “width” by finding the x-intercepts (if they exist) and y-
intercept (you can already do this with the last few sections ) 
 
Then we will graph a couple of parabolas  
 
1. How to tell whether the parabola opens up or down –  
If  “a” is positive it opens up 
If  “a” is negative it opens down. 
 
Why? What happens if you plug a large number into  
 

2( ) 3 100 444f x x x= − −  
 
Is f(10,000) positive or negative? 
Is f(-10,000) positive or negative? 
 
 
 
 
 

2( ) 400 2f x x x= − + +  
 
Is f(10,000) positive or negative? 
Is f(-10,000) positive or negative? 
 
 
 
 
 
 
UP – positive x – squared term  DOWN – negative x – squared term 
 
2. How to find the vertex – 

The x-coordinate of the vertex is 
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The y-coordinate of the vertex is 
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The axis of symmetry is 
2

bx
a
−

=  



Example 1: Given the following parabola, determine whether it opens up or down, find 
the vertex and find the axis of symmetry. 
 

2( ) 3 12 4f x x x= − + −  
 
 
 
 
 
 
 
 
 
 
 
 
 
Function values – a parabola has EITHER a maximum or a minimum function value. 
Where?  
 
 
 
 
 
 
 
 
The “width” of the parabola is determined by the numerical value of “a”. However, this is 
hard to accurately guess. And, the places where a quadratic function equals 0 are usually 
important, so we are going to use the vertex and the intercepts to draw a good graph of a 
quadratic. 
 
How do I find the y-intercept? 
 
 
 
 
 
 
How do I find the x-intercepts? How do I find zeroes? 
 
 
 
 
 
 



Graphing Information you need: 
Here is a list of the information we’ll find as we work through these problems: 
 

1. direction the parabola opens (up or down) 
2. x and y coordinates of the vertex 
3. equation of the axis of symmetry 
4. maximum or minimum value of the function 
5. x and y coordinates of the y intercept 
6. x and y coordinates of any zeros of the function 

 
Plot the intercepts, the vertex, draw the axis of symmetry as a dotted vertical line and 
then connect the dots. 
 
Example 2: Use the above graphing guide to graph 2( ) 2 8f x x x= + +  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 3: Use the guidelines to graph 2( ) 3 12 36f x x x= − − +  
 
 

direction the parabola opens (up or down) 
x and y coordinates of the vertex 
equation of the axis of symmetry 
maximum or minimum value of the function 
x and y coordinates of the y intercept 
x and y coordinates of any zeros of the function 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


