


Math 1330 - Chapter 8 
Systems: Identify Equations, Point of Intersection of Equations 
 
Classification of Second Degree Equations 
 
When you write a conic section in its general form, you have an equation of the form 

2 2 0Ax Bxy Cy Dx Ey F+ + + + + = . (All of the equations we have seen so far have a value for B 
that is 0.)  
 
We graphed the following examples in the past sections: 
 

20102055 22 =+−+ yxyx    (a circle) 
 

7862 +=− xyy   (a parabola) 
 

4954984 22 −=−+− yyxx   (an ellipse) 
 

2799618169 22 =+−− yxyx  (a hyperbola) 
 
With only minimal work, you can determine if an equation in this form is a circle, an ellipse, a 
parabola or a hyperbola. 
 
 
Identify each conic section from its equation: 
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Classification of Second Degree Equations 
 
When you write a conic section in its general form, you have an equation of the form 

022 =+++++ FEyDxCyBxyAx : 
 
If A, B and C are not all 0, and if the graph is not degenerate, then: 
 

• The graph is a circle if 042 <− ACB  and CA = . 
• The graph is an ellipse if 042 <− ACB and CA ≠ . 
• The graph is a parabola if 042 =− ACB . 
• The graph is a hyperbola if 042 >− ACB . 

 
Remember, if there is no “xy” term, then B = 0. 
 
 
Example:  Identify each conic.  (Note, none of these are degenerates conics.) 
 
a.  0375346 22 =+−++− yxyxyx  
 
 
 
 
 
b.  02516682 22 =−−−− yxyx  
 
 
 
 
 
c.  071253 2 =−−+− yxx  
 
 
 
 
 
d.  072162444 22 =−−−+ yxyx  
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Sometimes equations that look like they should be conic sections do not behave very well. 
 
Example 1:  Graph  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 2:  Graph  
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Example 3:  Graph  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 4:  Graph  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These are all examples of degenerate conic sections.  Instead of getting the graphs you expect, 
you have a point (Example 1), two lines (Example 2) and a single line (Example 3) and no graph 
at all (Example 4).  You will not see these very often, but you should be aware of them. 
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Systems of Second Degree Equations 
 
When we graph two conic sections or a conic section and a line on the same coordinate plane, 
their graphs may contain points of intersection.  The graph below shows a hyperbola and a line 
and contains two points of intersection.   

 
 
We want to be able to find the points of intersection.  To do this, we will solve a system of 
equations, but now one or both of the equations will be second degree equations.  Determining 
the points of intersection graphically is difficult, so we will do these algebraically. 
 
 
 Example 5: Determine the number of points of intersection for the system. 
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Example 6:  Solve the system of equations: 
 

14
4

22

22

=−

=+

yx
yx

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 6 



 
 
Example 7:  Solve the system of equations:   
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Example 8:  Solve the system of equations:   
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Example 9:  Graph each and determine the number of points of intersection. 
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