Math 112

3-15-12
Study Guide
Exam #3 will be given in class on Thursday, 3/22/12:
· 4.3:  Derivatives and the shapes of curves

· 4.4:  Limits at Infinity and asymptotes

· 4.5:  Curve Sketching

· 4.10:  Antiderivatives

Suggestions:
· Start preparing early.  Studying for an hour each day for a week is better than studying for 7 hours the day before.  Solve the practice problems (below) and go back over problems from assignments and in-class work.  

· Not all problem types are represented in the practice problems, so it’s important that you also review homework assignments and class notes.
· In addition to homework-type problems, I will ask concept questions.  The concept questions will all be similar to those included in the practice problems.
Practice Problems for Exam 3
1. Define what it means for f to be increasing on an interval I (as on p.21).  Also, how do we use derivatives to find the intervals where a function is increasing/decreasing?  Use calculus to find where the function 
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 is increasing/decreasing.
2. Define what it means for f to be concave upward on an interval I (as on p.243).  Also, how do we use derivatives to find intervals where a function is concave upward?  Use calculus to find where the function 
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 is concave up/down.
3. Suppose a function f is continuous on all real numbers except at 3, where f has a vertical asymptote, and the sign charts for f  ' and f  '' are shown below.  Tell all the information about f which you can deduce from the sign charts.  Then sketch a possible graph for f, assuming y = -2 is a horizontal asymptote.
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4. Give an example (a formula for f (x)) for each of the following, or explain why it’s impossible.  A function with a local minimum at x = 2 such that… (a)
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5. Find the domain, then draw the first-derivative sign chart for
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.  Also, find where the function is increasing, where the function is decreasing, and both coordinates (exact values) for each local maximum or minimum (tell which).  
6. Define (as on p.251) what it means for the line y = L to be a horizontal asymptote for the graph of f.  Also tell how to prove the line x = a is a vertical asymptote for f.

7. Use algebra or trig to find each limit (explain your reasoning):

a. 
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c. 
[image: image10.wmf]x

x

x

)

sin(

lim

¥

®


d. 
[image: image11.wmf])

cos(

lim

x

x

¥

®


8. Use limits to find (and justify) the horizontal and vertical asymptotes for the graph of 
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9. Given:   
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a. Find the domain of f, and the x- and y- intercepts.
b. Find the horizontal asymptote(s) for f, or prove that none exist.  

c. Find the vertical asymptote(s) for f, or prove that none exist.  

d. Find where f is increasing/decreasing.

e. Find the local max/min points for f (both exact coordinates).

f. Find the concavity of f, and each inflection point for f (both exact coordinates for each).  

g. Sketch an accurate graph for f.
10.  A stone was dropped off a cliff and hit the ground with a speed of 85 m/s.  What is the height of the cliff?  Hint:  Assume a constant acceleration, 
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11. Define what it means for F to be an antiderivative of f on an interval I.

12. State the power rule for antiderivatives (including the necessary hypothesis about the exponent n).

13. Find the most general antiderivative for 
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14. Find the most general antiderivative for 
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15. Find f, given the following information:  
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