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Equation of a Tangent Line

Point-Slope Form of the equation of a line with slope m that passes through 
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Point-Slope Form of the equation of the line tangent to y = f(x) at x = x0 :

Revisiting Indeterminate Forms of Limits
Suppose that you used direct substitution to evaluate 
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, obtaining 
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. In a Calculus 1 course, you then genetically altered the molecular structure of the expression (uh…you factored or applied some other algebraically invasive procedure) in order to try to evaluate the limit.
In some cases, algebra could not be used, so you had to use a table to approximate the limit’s value.  An example of such a case would be 
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Arriving at the indeterminate form 
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We’ll also assume that f and g are both differentiable at x0, which means that (see Chapter 4, Section 8, starting on page 271 in the textbook) for all x near x0,
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We’ll also assume that 
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 are continuous at x0, which means that
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Thus,
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L’Hôpital’s Rule
To recap:  With the following three assumptions/hypotheses:
1.  
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2.  f and g are



at x0, and

3.  
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then 
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Exercise 1:  Evaluate
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Indeterminate Form 
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You should check that all three hypotheses of L’Hôpital’s Rule are satisfied, especially the first.
f(x) =


implying that f(0) =



and that 
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g(x) =

implying that g(0) =


and that 
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Therefore, 
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Note:  L’Hôpital’s Rule can be applied when there are other types of indeterminate forms.
Exercise 2:  Evaluate 
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Indeterminate Form 
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f(x) = ln(x)
As 
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Also, 
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g(x) = x
As 
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Also, 
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Therefore, 
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Exercise 3:  Apply L’Hôpital’s Rule more than once to evaluate
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It is easy to check that a first evaluation renders the indeterminate form 
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Therefore, 
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Apply L’Hôpital’s Rule again.  Then we have 
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Exercise 4:  Evaluate
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Indeterminate Form 
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As 
[image: image44.wmf]¥

®

x

, 
[image: image45.wmf]®

-

x

e



, and as 
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Rewrite 
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Exercise 5:  Evaluate
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Indeterminate Form 
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Assume that the limit exists; call the limit value y.  Thus,
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Since the limit value is clearly positive, we can apply the natural log to both sides.


y
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Apply L’Hôpital’s Rule.

ln(y)   =   
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So, ln(y) = 1, implying that y =


Thus, 
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Exercise 6:  Evaluate
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Indeterminate Form 
[image: image59.wmf]0
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Assume that the limit exists; call the limit value y.  Thus,
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Since the limit value is positive—because sin(x) is positive for small, positive values of x—we can apply the natural log to both sides.
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So, ln(y) = 0, implying that y =


Thus, 
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Exercise 7:  Evaluate
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Indeterminate Form 
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We first must write 
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Now,    
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Apply L’Hôpital’s Rule:
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Multiply by 
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Apply L’Hôpital’s Rule again:
Exercise 8:  Describe the error in the following set of steps.
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The incorrect step is the

step; therefore, the conclusion is invalid.

Correctly, 
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