Rational Functions Notes

An asymptote is the line to which the distance from the curve to the line tends to zero as the curve tends to ((.

	
	Numerator

	Denominator
	
	Linear
	Quadratic

	
	Linear
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	Quadratic
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Horizontal asymptote is always y=0.
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Only one vertical asymptote
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Irreducible quadratic (no real roots) no vertical asymptote 


1. Find where graph cuts x and y axes.

2. Find vertical asymptotes and check behavior either side of.  

3. Find what happens as x tends to (( (horizontal asymptotes).  Use large values of x as this shows from what direction the graph approaches the horizontal asymptotes.  More formally, divide every term by highest powers of x then cancel and sub in x=(.  Or consider dominant terms, ie highest power of x.

4. Sketch the curve.

Get 4 pieces of information about the graph:

1. Vertical asymptote(s)

2. Horizontal asymptote

3. Where crosses x axis

4. Where crosses y axis

Further…
Horizontal asymptotes;
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	order top

<

order bottom
	tends to y=0
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	order top

=

order bottom
	tends to y=2 (or constant value given by num coeff / denom coeff)
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	order top

>

order bottom
	tends to an oblique asymptote,

in this case
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so the asymptote is y=x-3


To find stationary points of rational functions you can use quotient rule or, avoiding calculus (and often more efficiently) consider intersection of your rational function and the line 
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  *

Since the line is a tangent to the rational function at the stationary point(s) then the discriminant of this quadratic will be zero.  Solving for k gives the y value of the stationary point(s).  To find x values, substitute each k value into * and solve for x.

Inequalities – remember the rule for changing sign when multiplying or dividing by a negative number.  This has consequences for equations such as
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Rearrange so equal to zero and then use table of values.  Alternatively, multiply through by the denominator squared and solve.
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