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Determining absolute maxima and minima is made easier when the function to be maximized or minimized is given to you.  In this section, we’ll have the extra challenge to write a formula for a function before optimizing it.  The process of representing a “real-world” problem with a function and/or equation is called mathematical modeling.

Some general strategies are to (1) draw a picture, (2) determine what quantities or formulas are involved, and (3) identify which quantity or formula is to be optimized.
Exercise 1:  What are the dimensions of an aluminum can that holds 50 cubic inches of juice and that uses the least amount of material?  Assume that the can is cylindrical and capped at both ends.
1.  examples of cylindrical cans



2.  “50 cubic inches of juice” 
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     “the can is cylindrical and capped at both ends” 
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3.  “the least material”  
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   we are to minimize the
     So, we want to minimize 
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.  The initial seeming difficulty is that we don’t know how to optimize a function with two independent variables (h and r.)  However, h is not independent of r.  As we wrote on page 1, 
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.  Thus, we can now write M (for “material”) as a function of a single variable:  r.
M(r) =
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Solve 
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We have determined that r = 
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 is a critical number of the material (surface area) function.  How can we show that this critical number minimizes M?

Exercise 2:  A farmer has 1000 feet of fencing with which to enclose his isosceles triangular field, one side of which is the (straight) edge of a river which does not need fencing.  At what angle should the fencing be to the river’s edge in order to maximize the area of the field?  What is the maximum area?


Exercise 3:  Determine the point on the graph of 
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 that is closest to the point P = (5 , 2).
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	To get an idea of what’s going on, first compute the distance from the point A on the graph of 
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	Note that the word “closest” suggests that we should

We will start by writing a function for the distance from the point P to a typical point (x , y) on the parabola 
[image: image19.wmf]1

2

+

=

x

y

.

D =


We then note that x and y are not independent of each other.  The equation that relates them is



.  Thus, we can write D as a function of one of the variable; we’ll choose to write D as a function of x.

D(x) =

Exercise 4 (#27):  A rectangle is bounded by the x-axis and the semicircle 
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.  What length and width should the rectangle have in order to maximize the area?  What is the maximum area?

We’ll warm up to the general problem by looking at two specific cases.
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	A = bh =                 is a function of two variables.

The equation that relates the two variables is

Thus, we want to maximize A(x) =
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Exercise 5:  Adam the Ant wants to get to a picnic table as quickly as possible.  The picnic table is located on the opposite edge of a long, still river—1000 feet east and 250 feet north of his starting location.  Adam can walk east along the edge of the river at a rate of 20 feet per minute and swim at a rate of 5 feet per minute.  What path will get him to the picnic table the soonest?
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