Math 111

Worksheet:  Finding Limits with Graphs and Algebra (2.3)

10-12-06

Before committing to an algebraic computation which might be long, difficult, or fruitless, it is best to begin finding a limit by inspecting the graph near the x value of interest (x = a).  We then have three cases, in general.

· If the graph has a vertical asymptote at x = a, the limit (
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, or 
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, or D.N.E.) can be deduced directly from the graph.  

· If the graph is continuous at x = a, the limit is just f (a).

· If the graph has a removable discontinuity at x = a (a hole in the graph), then algebra is required to demonstrate the correct limit.

1.  Find the limit of f (x) = 
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 as x approaches 5.

(a)  Graph the function.  Set the x window from 4 to 6.  Use trace.  As x approaches 5, f (x) approaches ___________ .

(b)  Notice the graph is continuous at 5, so the limit is f (5) = ______________ .  (Compare with part (a).)

2.  Find the limit of f (x) = 
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 as x approaches 1.5.  

(a)  Graph the function.  Set the x window from 0 to 3.  Use trace.  What is the left limit?  ________  the right limit? ___________  the two-sided limit as x approaches 1.5? _____________

(b)  Since the limit does not exist, no algebra will help.

3.  Find the limit of f (x) = 
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 as x approaches -3.

(a)  Graph the function.  Set the x window from -4 to -2.  Use trace.  As x approaches -3,  f (x) approaches ___________ .

(b)  Notice the graph has a removable discontinuity at -3, so algebra is required to demonstrate the correct limit.  Use algebra to simplify the ratio until x = -3 can be substituted directly.  As x approaches -3,  f (x) approaches ___________ .  Show algebra:

4.  Find the limit of f (x) = 
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 as x approaches 0.

(a)  Graph the function.  Set the x window from -1 to 1.  Use trace.  As x approaches 0,  f (x) approaches ___________ .

(b)  Notice the graph has a removable discontinuity at 0, so algebra is required to demonstrate the correct limit.  Use algebra to simplify the ratio until x = 0 can be substituted directly.  As x approaches 0,  f (x) approaches ___________ .  Show algebra:

5.  Find the limit of f (x) = 
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 as x approaches 0.

(a)  Graph the function.  Set the x window from -1 to 1.  Use trace.  As x approaches 0,  f (x) approaches ___________ .

(b)  Notice the graph has a removable discontinuity at 0, so algebra is required to demonstrate the correct limit.  Use algebra to simplify the ratio until x = 0 can be substituted directly.  As x approaches 0,  f (x) approaches ___________ .  Show algebra:
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