(1) Find constants a and b that guarantee that the graph of the function defined by f(x)=
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 will have a vertical asymptote at x = 5 and a horizontal asymptote at y = -3.
For a vertical asymptote, when 
[image: image2.wmf]5

x

®

, 
[image: image3.wmf]()

fx

®¥

, so the denominator of 
[image: image4.wmf]()0

fx

®


Then we have 


[image: image5.wmf]5

30

350

x

bx

b

=

-=

-=



[image: image6.wmf]3

5

b

=








The line y = -3 is a horizontal asymptote for f(x), so
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So the constants are 
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(2) Find all vertical tangents and vertical cusps for each of the following functions. Justify your work.
Vertical tangent:

The graph of a function f(x) has a vertical tangent at the point (x0,f(x0)) if and only if 
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Vertical cusps:

In general we say that the graph of f(x) has a vertical cusp at x0,f(x0)) iff 
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or
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The function is only defined on 
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, so for 
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First we need to find f’(x)
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So clearly when 
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, f’(x) does not exist, 
When x=-2, 
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When x=2, 
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So the two vertical tangent lines are 
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When x<0, 
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When x>0, 
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So
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Therefore the graph has a vertical cusp at x=0
Here is the graph of f(x).

[image: image27.png]31

01




_1224707000.unknown

_1224707287.unknown

_1224707781.unknown

_1224750777.unknown

_1224707499.unknown

_1224707561.unknown

_1224707383.unknown

_1224707189.unknown

_1224707209.unknown

_1224707046.unknown

_1224705695.unknown

_1224705856.unknown

_1224705924.unknown

_1224706149.unknown

_1224706150.unknown

_1224705994.unknown

_1224705904.unknown

_1224705753.unknown

_1224705855.unknown

_1224705649.unknown

_1224705675.unknown

_1224705641.unknown

_1224705406.unknown

