Math 180: Optimization, 4.7 – Day 1

Strategy for Solving Optimization Problems (ie. Max/Min Problems)
1. Read the problem carefully several times, and think about the given facts and any unknown quantities.  What are you trying to Minimize or Maximize?

2. If possible, sketch a picture or diagram and label it appropriately, introducing variables for unknown quantities.  Words such as what, find, how much, how far, or when should alert you to the unknown quantities.

3. Assign a variable to the quantity that is to be Minimized or Maximized.  For example, A = Area or    V= volume.

4. Write down any equations or relationships between the variables in the picture/diagram given in the problem.   Also, write down any formulas needed to compute the variable to be Maximized/Minimized.  For example, A = LW or V = LWH.
5. Express the variable to be maximized or minimized (from #3) as a function of ONE of the other variables.  You may need to use one or more of the “relationships” or equations from #4 to get the function to be optimized in terms of ONE variable.
6. “Optimize” this function by finding the critical values.  That is, find where the derivative is zero or undefined.  If you find more than one critical value, determine which one is the max or min. using the 1st derivative test (sign diagram) or 2nd derivative test.
7. Answer the question asked in the problem with the appropriate units.

Example 1.

Find 2 numbers whose difference is 100 and whose product is a minimum.
Example 2.
A farmer wants to fence an area of 1,500,000 square feet in rectangular field and then divide it in half with a fence parallel to one of the sides of the rectangle.  How can he do this so as to minimize the amount of fence needed?
Example 3.
A box with a square base and open top must have a volume of 32,000 cm3.  Find the dimensions of the box that minimizes the amount of material used to build the box.

Example 4 
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A Norman window has the shape of a rectangle surmounted by a semicircle.  (Thus the diameter of the semicircle is equal to the width of the rectangle.  See diagram below.)  If the perimeter of the window is   30 ft, find the dimensions of the window so that the greatest possible amount of light is admitted.
