Math 180
Worksheet 10
Sections 4.3-4.4

1.) Sketch a possible graph of a continuous function with the following properties:

f'<0and f" <0, forx<—1
f'<0and f">0,for—1<x<?2
f'>0and f"” >0,for2<x<8
f'>0and f" <0,for8<x <10
f'>0and f" >0, forx > 10

2:) Determine if the fo]lowmg statements are true and give an explanatlon or
counterexample:
a. Ifthe zeros of f" are -3, 1, and 4, then the local extrema of f are located ?t these
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c. Ifthe zeros 2 denomlnator of f are g and 4, themf haswvertical asymptotes
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d. If arational function has a finite limit as x = oo, then it must have a finite limit as
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3.) Follow the steps discussed in class and in the textbook to identify all key information
and make a sketch of the function f(x) = e™* sin x on the interval [, n]. [\ (\./ )
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4.) Of all boxes with a square base and a volume of 100 m3, which one has the minimum
surface area? (Give the dimensions of the box)
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5.) (Challenge) Several mathematical stories originated with the second wedding of the
mathematician and astronomer Johannes Kepler. Here is one of them:

While shopping for wine for his wedding, Kepler noticed that the price of a barrel of
wine (here assumed to be a cylinder) was determined solely by the length d of a dipstick
that was inserted diagonally through a centered hole in the top of the barrel to the edge

of the base of the barrel (see figure).

Kepler realized that this measurement does not determine the volume of
the barrel and that for a fixed value of d, the volume varies with the
radius r and height h of the barrel.

For a fixed value of d, what is the ratio r/h that maximizes the volume of
the barrel?
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