MAT 270 (FIPE)

Powers, Polynomials, and Rational Functions
Power Function


A power function has the form 
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, where k and p are constants, with 
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Exercise

Plot 
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 on the same set of axes and determine the point(s) of intersection.

Polynomials


A polynomial has the form 
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 where n is the degree of the polynomial.


The graph of a polynomial function turns at most n-1 times.

Example 1
Find a possible equation for the function whose graph is shown below.
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Problem 2  Find possible equations for the two functions whose graphs are shown below.

[image: image7.png]





[image: image8.png]



Problem 3
Plot the functions 
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  on the same set of axes for the following

two sets of limits and observe the difference.
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Rational Functions


A rational function is of the form 
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 are polynomials.

Asymptotes

1. Horizontal:  if the graph of 
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, then the line 
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 is called a horizontal asymptote.

If the degree of the numerator is the same as the degree of the denominator, then the horizontal asymptote is the ratio of the coefficients of the highest degree terms.  

If the degree of the numerator is less than the degree of the denominator, the horizontal asymptote is 
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 or the x–axis.
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 has a horizontal asymptote of 
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has a horizontal asymptote of 
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2. Vertical:  if the graph of 
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 approaches the line 
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from one side or the other, then the line 
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 is called a vertical asymptote.  Vertical asymptotes are determined by the values which make the denominator zero.
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3. Slant or Oblique:  if the degree of the numerator is higher than the degree of the denominator, the graph has a slant asymptote which is determined by division.
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can be written in the form 
[image: image28.wmf](

)

1

2

1

2

1

-

-

-

=

x

x

x

f

using long division.

If 
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 is the slant asymptote.  The graph is shown below.
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Problem 4  Determine possible equations for the functions whose graphs are shown below.
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