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1. Find the limit, if it exists.  If it doesn't, say so (in writing, of course).  
a. (5 pts)  
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b. (5 pts)  
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c. (5 pts)  
[image: image3.wmf](

)

x

x

x

x

2

5

4

lim

2

+

-

-¥

®


2. (10 pts)  Use the precise definition of a limit to prove that 
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The graph of a function  f  is given on the right.  Evaluate each of the following, provided they exist.  If one of the following does not  exist, explain why.  Employ the language (shorthand) of limits in your explanation(s), as needed.
a. (2 pts)  
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b. (2 pts)  
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c. (2 pts)  Explain why  f   is not continuous at  
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d. (2 pts)  
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e. (2 pts)  At what value of  x  is  f  continuous, but not differentiable?   x = ______.

4. (10 pts)  Let 
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.  Find 
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 using the definition of the derivative.
5. Find the first derivatives.  Do not simplify.
a. (10 pts)  
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b. (5 pts)  
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c. (5 pts)  
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6. Let 
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a. (10 pts)  Find the equation of the tangent line to  f  at the point 
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b. (5 pts)  Use your result from part a. to find the tangent line approximation 
for  
[image: image16.wmf]÷
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.  Hint:  Leave your answer in terms of 
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.  This also appears in some books as 
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,  the linearization of  f  at 
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, evaluated at 
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.  If you don't like the previous sentence, just ignore it.
7. (10 pts)  Find 
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.    Hint:  Chain Rule.  Product Rule.
(In class, I usually just used a  y'  instead of a 
[image: image23.wmf]dx

dy

, to speed things up.)
8. [image: image34.png]


(10 pts)  The radius of a can (a cylinder) is 5 cm, with a maximum possible error in measurement of 
[image: image24.wmf]1
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 cm.  The height of the can is precisely 8 cm.  Use differentials to find  the maximum possible error in computing the volume of the can.
14. Find the critical numbers of the following:

a. (10 pts)  
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b. (10 pts)  
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15. (10 pts)  Evaluate 
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.  Do not simplify.
16. (20 pts)  Sketch the graph of 
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.  Show  all  intercepts, relative extrema and inflection points.  Altogether, there are 7 key points (including x- and y-intercepts) to label, and I cooked this one up so that they’re relatively easy to find.  Don’t let slavery to accuracy result in a graph that doesn’t show the key features and the proper “shape” of the graph.  To help organize things, label these points A – G, from left to right on your graph, with a short description (max, min, IP, x-int, y-int).  Use scratch paper and THEN transfer the finished graph to the space, below.  Neatness counts!!!
A =           

B = 

C =

D =

E =

F =

G = 
17. (10 pts)  Evaluate the definite integral 
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18. (10 pts)  What is the average value of 
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 on the interval [0, 2]?

19. [image: image35.png]


(10 pts)  Set Up, but do not evaluate the integral for finding the volume of the solid obtained when the region bounded by 
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 is rotated about the line 
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20. (10 pts)  Same exact question, only set up the integral with respect to  y.
















(5 pts)  Sketch.
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