Limit Problems #4
Consider the function 
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.  We’ll investigate the limit of f as x goes to infinity.  
(a) First, what happens to the expression 
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(b) What happens to the quantity 
[image: image4.wmf]x

a

(where 
[image: image5.wmf])

1

>

a

 as 
[image: image6.wmf]¥

®

x

?  What if 
[image: image7.wmf]1

<

a

?
(c) Make a guess as to what happens to the function 
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as 
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.  Will it shrink 1, or will it grow to 
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, or will it end up somewhere in between?  
(d) Let’s refine your guess:  make a table of values to record what happens to f as you try values for x.  I suggest testing x = 10, 100, 500, 1000, and 10000.  Based on your findings, does it look like 
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 limits to a particular value?  That is, does 
[image: image12.wmf]L

x

f

a

x

=

®

)

(

lim

 for some L?  If so, is L a number you recognize?
(e) Isn’t this wacky?  This limit is an example of what we call an indeterminate form, because the value of the limit is hard to discern just by inspection and appears to violate some laws of arithmetic we know and love.  More on this later….
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