MATH 120
HANDOUT #4 (Chapter 12)

1.  Evaluate the following limit:  
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2.  Evaluate the following limit:   
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3.  Evaluate the following limit:   
[image: image3.wmf]4

2

9

2

lim

2

2

+

+

-

¥

®

x

x

x

x

 

4. Given the function 
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, use limits to determine whether the function has horizontal and/or vertical asymptotes.  Based on your findings, which of the following is correct?


a.  The function has a horizontal asymptote of y = -2 and no vertical asymptotes.


b.  The function has a horizontal asymptote of y = 0 and a vertical asymptote of x = -2


c.  The function has a horizontal asymptote of y = -2 and a vertical asymptote of x = 0

d.  The function has no horizontal asymptote, but does have a vertical asymptote of x = 0


e.  The function has no horizontal asymptote, but does have a vertical asymptote of x = -2


f.  The function has a horizontal asymptote of y = 1 and a vertical asymptote of x = -2


g.  The function has a horizontal asymptote of y = 1 and a vertical asymptote of x = 2

5. Based on the graph of a function, 
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 =  6.  Also based on the graph, it is known that 
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.  Given this information, which of the following is the correct choice?  


a.  The function is not continuous at x = 4, and 
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 does not exist.


b.  The function is not continuous at x = 4, and 
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 does exist, and the limit is 10.


c.  The function is not continuous at x = 4, and 
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 does exist, and the limit is 6.


d.  The function is continuous at x = 4, and 
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 does not exist.


e.  The function is continuous at x = 4, and 
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 does exist, and the limit is 6.
6.  Before we had shortcuts for derivatives, we had to find them using the difference quotient or the average rate of change and then evaluate a limit.  Below is the outcome of the difference quotient for a function.  Use the result I’ve provided to find the derivative of the function by evaluating 
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7.  Thinking about the graph of the function 
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, evaluate 
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.  Which of the following can you conclude from your findings?  (It may help to sketch a graph first)


a.  
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.  Therefore, the limit as x approaches zero exists and it is 
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b.  
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.  Therefore, the limit as x approaches zero exists and it is 
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c.  
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.  Therefore, the limit as x approaches zero exists and it is 2.


d.  
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.  Therefore, the limit as x approaches zero does not exist.

8.  Refer to the graph below and answer the questions that follow.
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A.  Evaluate the limit 
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 if it exists.  If it does not exist, you can write “DNE”.

B.  Evaluate the limit 
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C.  Evaluate the limit 
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 if it exists.  If it does not exist, you can write “DNE”.


D.  Evaluate the limit 
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 if it exists.  If it does not exist, you can write “DNE”.


E.  True or False:  The function is discontinuous at x = 4.


F.  True or False:  The function’s limit does not exist at x = 4.

9.  Evaluate 
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10.  
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11.  State all horizontal and vertical asymptotes of the function 
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KEY 1.  –5/4
        2.  1

3.  2

4.  c

5.  c

6.  2x+2

7.  d

8A. 1

8B.  –2

8C.  3

8D.  DNE
8E.  True
8F.  False      9.  
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11.  Vertical x = -2, Horizontal y = 1
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