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On the other hand, you can apply L’Hôpital’s rule as 
many times as necessary as long as the fraction is still 
indeterminate: 
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(Rewritten in 
exponential 
form.) 
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Example: 
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x→∞
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Wait, what’s this? 
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L’Hôpital’s rule can be used to evaluate other 
indeterminate 0

0forms besides      . 

The following are also considered indeterminate: 
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The others must be changed to fractions first. 
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If we find a common denominator and subtract, we get: 
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L’Hôpital’s rule applied once. 
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EX 3 Find the end behavior of y = xex . 
 

As with radical functions, end behavior on exponential functions must be 
considered differently on each end. 
 
a) Left EB:  

lim
x!"# xe

x = "# i e"# = "#
e# = 0 .  Since, at infinity, !xex

= "
"

, 

apply L'Hopital’s Rule: lim
x!" #x

ex
= lim

x!" #1
ex

= #1
"

= 0  

 
b) Right EB: 

 
lim
x!+" xe

x =" i e" =" , so the right side goes up  
 

So the end behavior is that the left side approaches y = 0  and  
the right side goes up. 

 
 
When a function is composed of different kinds of functions, an additional 
condition of looking at end behavior is to consider the relative growth rates of 
those kinds of functions. 

 

 
The Hierarchy of Functions: 

 
1. Logarithms grow the slowest.   
2. Polynomial, rational and radical functions grow faster than 

logarithms, and the degree of the EBM determines which 
algebraic function grows fastest.  For example, y = x

12  grows 
more slowly than y = x2 .   

3. The trigonometric inverses fall in between the algebraic 
functions at the value of their respective horizontal asymptotes.   

4. Exponential functions grow faster than the others.  (In BC 
Calculus, it will be seen that the factorial function, y = n!, 
grows the fastest.)  

  
The fastest growing function in the combination determines the end 
behavior, just as the highest degree term did among the algebraic 
functions. 
 

End Behavior involves limits as x goes to infinity.  Since we are dealing with 
indeterminate forms again, L’Hopital’s Rule can help us. 
Let’s take a closer look at example 3 on page 403 
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So let’s rewrite this as a fraction: 
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Graph this on your 
calculator to see for 

yourself 


