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BC 2  L'Hôpital's Rule - advanced  Name:      
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 All of the expressions above are indeterminate forms.  Recall that these are all 
related to limits so that none of pieces involved are identically 0, 1, or ∞.  Rather, we 
consider quantities that approach 0, 1, or ∞.  The value of the limit depends on the 
relative rates at which these expressions approach the values in question.   
 In many cases, a bit of algebra will be useful to reduce the problem to another 

limit in the form  
  

� 
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or
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!
.  Then L'Hôpital's Rule may be used.   

 Here we consider one special type of limit of the form   

� 

1!.  Use tables and/or 
graphs to estimate each of the following.  Then try to guess an exact value. 
 (a) lim

x! 0
1+ x( )

1/ x    (b) lim
x! 0

1+ 3x( )1 / x  
 
 
 
We want to prove this in a slightly generalized form, assuming a is a constant. 
 
    Let  y = 1+ ax( )1/ x  
 
Take the natural log of both sides, and use properties of logs to simplify on the right side. 
  Then    ln y =  
 
Find the limit of both sides:  (Use l’Hôpital’s Rule!) 
 
  lim

x! 0
ln y =  

  
 

Then, since   ln y !      ,  then  y !     . 
 
In part (a) above, make the substitution n = 1/x into each part of the limit.  This gives: 
    lim

x!0
1+ x( )1/ x

= lim
n!

 

 
 
Find each of the following and check your answer on your calculator. 
(c) lim

x! 0
1+ x / 2( )

1/ x  (d) lim
n! "

1+ 4/ n( )n   (e) lim
n! "

1#1/n( )
n  

 
 
 
Summarize:  For some constant a, we have lim

x! 0
1+ ax( )

1/ x
= lim

n! "
1+ a/ n( )

n
= ____ . 
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Use the method above and/or other algebraic manipulation to find each of the following 
limits.  Check your answers on your calculator. 
(f) lim

x ! 0
1+ 2x( ) "3 / x  
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(h) lim

x! 0+ tanx"ln x  
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(j) lim

x ! 0
+
x
sin x  

 
 


