Solving Systems of Non-linear Equations

You have learned to solve systems of equations by graphing, substitution, and elimination.  All of those equations were linear.  Since that time, you have learned about other equations that give non-linear results such as circles, parabolas, etc.  Equations such as this can exist as systems.  

Let’s answer some questions first. (Of course, any of them could have no intersections.) Don’t peek at the answers.
1. How many ways can two lines intersect? Draw a diagram.

2.
How many ways can a line intersect a circle?  Draw diagrams.

3.
How many ways can two circles intersect?  Draw diagrams.

 4.
How many ways can a hyperbola and a circle intersect?  Draw diagrams.

Now check your answers on the back.

Answers

1.
zero or one

2.
zero, once or twice

3.
zero, once or twice

4.
zero, once, twice, three times, or even four times

Solving Systems of Non-linear Equations

You have learned to solve systems of equations by graphing, substitution, and elimination.  All of those equations were linear.  Since that time, you have learned about other equations that give non-linear results such as circles, parabolas, etc.  Equations such as this can exist as systems.  

Suppose you want to solve a system that involves non-linear equations. You would need to follow some of the same steps as you did for systems of linear equations.  However, you could have 0, 1, 2, 3, or even 4 answers to a single problem.

One might look like the example below.  The first equation is for an ellipse; the second is for a hyperbola.
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Since the variables match, you can use elimination.






Multiply the two equations to get like coefficients.






Subtract the two equations.






Solve for the variable. (Notice you have 2 answers.)

Substitute each answer into one of the original equations to get the matching answers.

Your final solutions are:

Here is another example:
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These two equations do not match because the first has exponents on the variables.  Therefore you will need to use substitution.


Change the second equation into either y = or x = form.  (I used x = )


Substitute the new expression for the x in the 1st equation.


Solve this equation.  (I factored, but you could use the quadratic formula.)


Now substitute the answer into the x = equation for the matching results.

Your final answers are 

Here is a 3rd example:
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First, you need to get rid of the fractions.



Multiply by the common denominator



which is 10.



Take the second equation and substitute it in 
place of the “x” in the newly made equation.



Solve this equation.  

Now, substitute your answers for “y” in the second equation to find the values of “x..”

Your final answers are:

Now try these problems on your own paper .  The answers are at the bottom so you can check if you are correct.
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2.
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3.      
[image: image6.wmf]2

2

2

2

9

16

30

5

x

y

y

x

=

-

=

+



4.
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Answers to above problems:
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