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	Rational Functions: Analyzing Rational Functions

Goal: Using what you know so far, be able to algebraically (analytically) demonstrate properties of a rational function.

	For the following problems, when you’re asked to analyze a rational function, you need to do each of the following steps.  We’ll name the rational function R, like so: 
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1. Find the domain of the function


2. Write the function in lowest terms


3. Locate the intercepts of the graph (if any)

1. Y-Intercept: Find R(0), if it exists

2. X-intercept(s): Find the (real) zeros of the numerator(in other words, solve p(x) = 0)
a. Imaginary/complex reals don't count
b. Use the lowest terms form of R(X) ; otherwise you'll get zeros for the                    numerators that are actually canceled out by something in the denominator.

4. Test for symmetry
Plug –x into R.  

If R(-x) = R(x), then you’ve got y-axis symmetry

If R(-x) = -R(x), then you’ve got symmetry about the origin.


5. Find the vertical asymptotes
Find the (real) zeros of the denominator of the lowest-form of the function.
If, in the lowest-terms form, the multiplicity of the zero is odd, then the graph approaches the asymptote from one side of the asymptote by going to ∞, and approaches the asymptote from the other side by going to -∞.  
If the multiplicity is even, then the graph goes towards the same thing on both sides (∞ or -∞)


6. Find the horizontal or oblique asymptotes


7. Graph R on your calculator/computer.

8. Use what you’ve got above to explain any details of the graph, such as a hole (if x = 2 isn’t in the domain, but there’s no asymptote there, there must be a hole, instead) in the graph, etc.



	1) Analyze the following function:
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1. domain:





2. lowest terms:





3. intercepts:






4. symmetry:






5. vertical asymptotes:



 


6. horizontal or oblique asymptotes:






7. Graph
8. Explain any oddities / interesting details:



	2) Analyze the following function:
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2. lowest terms:





3. intercepts:






4. symmetry:






5. vertical asymptotes:



 


6. horizontal or oblique asymptotes:






7. Graph




8. Explain any oddities / interesting details:




	3) Analyze the following function:
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6. horizontal or oblique asymptotes:






7. Graph




8. Explain any oddities / interesting details:
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