
6.7 Non-Linear Systems of Equations 
Objectives:

• Use substitution and elimination methods to solve a non-linear system of equations


Recall that the solution to a system of equations is where the graphs intersect one another 
as shown in the figure below.


As seen in the figure above, the solution to the system with linear equations  
and  is the point .  We can extend this idea to 
other types of functions.  The solution to a system that has a 
parabola and a line, for instance, are the points where the two 
graphs intersect.  In the figure shown here on the right, the red 
line intersects the parabola at two points.  In fact, when dealing 
with a line intersecting a parabola three possibilities exist for the 
solution.


Example 1

Find the solution(s) for the given system.





3x − 2y = − 7
2x + y = 7 (1, 5)

{y = x2 + 6x
y = − 8



Intersection of a Quadratic and a Line.

A linear- quadratic system will have one, two, or no solution. 


Use the Discriminant to determine the number of solutions to a system.




-  then 2 real solution exist

-  then 1 solution exist

-  the NO REAL solutions exist


Example 2

Determine the number of solutions for the given system.





Example 3

Determine the number of solutions for the given system.





Example 4

Find the points of intersection (if any) between  and 


b2 − 4ac
b2 − 4ac > 0
b2 − 4ac = 0
b2 − 4ac < 1

{y = x2 + 4x + 7
y = 2

{y = x2 − 2
y = x + 5

y = 2(x − 1)2 + 2 y = x + 2



Example 5

Find the solution(s) to the system if they exist.





Example 6

Solve





Example 7

Solve 





Example 8





Systems of Quadratics

A system of quadratics is a system of purely parabolas.  A systems containing two 
parabolas has the following possibilities for a solution:


From the figure above, there are three possibilities: one , two or no solution.


Example 9

Use the discriminant to determine how many solution exist for the given system.





{y = − 2x2 + 3x − 2
y = − x + 6

{y = − x + 1
y = x2 + x − 2

{y = 2x + 2
y = − x2 − x + 2

{y = − 12x + 36
y = x2 − 11x − 36

{y = 2x2 + x − 4
y = x2 − 6



Example 10

Use the discriminant to determine how many solution exist for the given system.





Example 11

Use the discriminant to determine how many solution exist for the given system.





Example 12

Solve





Example 13

Solve


{y = x2 + x − 4
y = x2 − 5

{y = 2x2 + 1
y = − x2 + 10

{y = 2x2 + x − 4
y = x2 − 6

{y = 2x2 + 1
y = − x2 + 10
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