Rational Functions and their Graphs Sections 3.5 and 3.6
1. Roots

a. Set numerator equal to zero

b. The exponent gives you the multiplicity.

c. Even exponent (multiplicity) – graph touches the x-axis but does not cross.
i. 
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d. Odd exponent (multiplicity)– graph crosses x-axis.
i. 
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e. Odd exponent > -1
an inflection point occurs, the graph changes concavity.

2. y – intercept:  Set x = 0 and solve for y.
3. Symmetry:  Check for symmetry with respect to:

a. x – axis: replace y with (-y), if same as original symmetric with respect to x – axis.

b. y – axis:  replace x with (-x), if same as original symmetric with respect to y – axis.

c. Origin: replace (x,y) with (-x,-y) if the same as the original then symmetric with respect to the origin.

4. Vertical Asymptotes:

a. Set denominator equal to zero ( as long as numerator does not equal zero at this point) a vertical asymptote occurs.

b. Exponents give multiplicity

c. Odd exponent (multiplicity for the asymptote) – jump asymptote – curve changes (direction) at the asymptote.

d. Even exponent (multiplicity for the asymptote) – no jump asymptote – the curve behaves identically on either side of the vertical asymptote.

5. Delete point – Set the denominator equal to zero; if the numerator is also zero at this point you have a deleted point. ( A hole in the graph)
6. Horizontal Asymptotes: 

a. If the degree of the numerator < the degree of the denominator, then y = 0 is the equation of the horizontal asymptote.

b. If the degree of the numerator equals the degree of the denominator then the horizontal asymptote is equal to the ratio of the coefficients of the highest degree terms.

c. If the degree of the numerator is > then the degree of the denominator by:

i. One, an oblique (slant) asymptote occurs.(A slanted line)
ii. Two, then a parabolic asymptote occurs.

iii. Three, a cubic asymptote occurs.

Determine the equation of the asymptote by long division.

7. End Behavior:  when the degree of the numerator > the degree of the denominator:
a. If the ratio of the coefficients on the highest powered term is > 0 (positive), the function moves upward as x approaches
[image: image3.wmf]+¥

.

b. If the ratio of the coefficients on the highest powered term is < 0 (negative), the function moves downward as x approaches
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