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Do WeBWorK Set Day 32 due Tuesday night.

1. (Similar to WeBWorK Set Day 32 #1). A small box with a square base and no top is to hold a volume of 256 cc.
What dimensions for the box will minimize the materials for the 4 sides and bottom? Justify your answer. Solution:
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2. (WeBWorK Set Day 32 #4) US Postal regulations usps.com/consumers/domestic.htm state: “Priority Mail is used

for documents, gifts, and merchandise. The maximum size is 108 inches or less in combined length () and distance
around the thickest part (Girth, G).” Find the dimensions of the box with square base of largest volume that can be
sent Priority Mail. Justify your answer. Solution: Using the guidelines
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b) The Girth is the perimeter around the square end, not the area of the square end (see figure). So

Subject to Girth + length = 108. So 108 = 4‘5 +£
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3. A cable tv guy has to run cable from where it enters the house to two separate tv’s as shown. At what point 2 should
he split the cable feed to minimize the amount of wire used? (See figure. Note the dashed line labeled 60ft. What does
that make the length of the unlabeled edge?) Solution: Using the guidelines
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4. Below is the graph of f/(z), not f(z).

a) Translate this graphical information into number line information for f/ and f”. For example, where f’ is above the
z-axis, f’ is positive. Where the graph of f’ is decreasing, that’s where f” is negative, where f’ has a horizontal
tangent, that’s where f/ = 0. Here are some specific examples

e At z = 3.5: Note f/(3.5) = 0 (the graph crosses the z-axis and f(3.5) is negative because f'(z) is decreasing there
Mark each on the corresponding number line.

e At 7 = 1: Note f(1) is positive (the graph is above the the z-axis and f"(1) = 0 because f'(z) has a horizontal
tangent there. Mark each on the corresponding number line.

e Continue in the same manner. You should be able to fill in each number line where it is 0, +, and —.

b) Based on the number line information (relative extrema, inflections, etc.), draw a possible graph of the original
function y = f(z). Start your graph at the indicated point e.

5. Extra Credit: Like WeBWorK Set Day 32 #5: The manager of a large apartment complex knows from experience that
80 units will be occupied if the rent is 372 dollars per month. A market survey suggests that, on the average, one
additional unit will remain vacant for each 6 dollar increase in rent. Similarly, one additional unit will be occupied for
cach 6 dollar decrease in rent. What rent should the manager charge to maximize revenue?
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