Graphing Rational Functions Review (Pre-Derivatives)

*
After we learn derivatives, we will add to this.
	“HOLE”Y  COW!!!
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There is a point discontinuity (a.k.a. a “hole”) at any x-value that makes both the numerator and denominator equal to zero (unless of course there is an asymptote there as well).
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	SOMETHING WE JUST WROTE ABOUT THE VERTICAL ASYMPTOTE
If an x-value leads to the denominator of a simplified rational function equalling zero, but NOT the numerator, then there is a vertical asymptote.


1. Reciprocal Functions (* - Any function that has a scalar numerator)
	· Graph the “denominator curve” [for example, if you want to graph the curve 
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· Draw vertical asymptotes at each x-intercept of the “denominator curve”. 

· Assuming there is no vertical displacement, the x-axis will be a horizontal asymptote

· * - Note the points at which the “denominator curve” has y-values of 1 or -1; the curve that you are ultimately going to draw will intersect these points (because the reciprocal of 1 is 1 and the reciprocal of -1 is -1)

· Any local minimum on the “denominator curve” corresponds to a local maximum on the curve that you will draw, and any local maximum on the “denominator curve” corresponds to a local minimum on the curve that you will draw (at the reciprocal of those respective y-values)
· Check for y-intercept

· Sketch the curve while respecting asymptotes, remembering that where the denominator curve decreases, the curve you’re sketching increases, and vice versa.
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2. Degree 1 Function over Degree 1 Function (aka “Linear over Linear”)
	· if factoring simplifies the function, it’s just a horizontal line with a hole
· Otherwise, horizontal asymptote at 
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 and vertical asymptote at the value of x that makes the denominator equal to zero.
· Test along the asymptote(s) for behaviour of function near endpoints
· Check for y intercept
· Sketch the curve
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3. Degree of the Numerator is Less than the Degree of the Denominator

	· Factor and simplify, if possible, looking for holes and vertical asymptotes
· If the numerator simplifies to a scalar, then this will create a reciprocal function with a hole or holes
· If this is not a reciprocal function with a hole or holes, then:
· there is a horizontal asymptote at the x-axis (of course, this assumes no vertical displacement)
· there is a vertical asymptote at any x-values of the simplified rational expression that cause the denominator to equal zero
· test along the asymptotes to check for the behaviour of the function
· check for x and y intercepts
· sketch the curve
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4. Degree of the Numerator is Greater than the Degree of the Denominator

	· Factor and simplify, if possible, looking for holes and vertical asymptotes
· If the denominator simplifies to a scalar, then this will create a  graph that we can sketch using methods from previous grades; we will have to add in a hole or holes to the appropriate spots
· If this does not happen, then we will assume that the degree of the simplified numerator is two and the degree of the simplified denominator is one [anything else is beyond the scope of this course right now].  Then the following apply
· Vertical asymptote at the value of x that makes the denominator 0
· Oblique asymptote determined by division
· Test along the asymptotes for the behaviour of the function
· check for x and y intercepts
· sketch the curve
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