3.7 Optimization Problems

Guidelines for Solving Applied Minimum and Maximum Problems
1. Identify all given quantities and all quantities to be determined. If possible, make a sketch.
2. Write a preliminary equation for the quantity that is to be maximized or minimized.

3. Reduce the primary equation to one having a single independent variable. This may involve
the use of secondary equations relating the independent variables of the primary equation.

4. Determine the feasible domain of the primary equation. That is, determine the values for
which the stated problem makes sense.

5. Determine the desired maximum or minimum value by the calculus techniques of chapter 3.

Example 1: Find tw_owfs such that the product is 185 and the sum is a minimum.
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Example 2: Find the length and width of a rectangle that has a perimeter of 80 meters and a maximum

area.
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Example 3: Find the point on the graph of the function f(x) =! X— 1)2 that is closest to the point (-5,3).
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where v is the speed of the traffic in miles per hour. What speed will maximize the flow rate on the
\__—.

Example 4: On a given day, the flow rate F (cars per hour) on a congested roadway is F' =

road?
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Example 5: A rectangle is bounded by the x- and y-axes and the graph of y = T . What length and

width should the rectangle have so that its area is a maximum?
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Example 6: A solid is formed by adjoining two hemispheres to the ends of a right circular cylinder. The
total volume of the solid is 14 cubic centimeters. Find the radius of the cylinder that produces the
minimum surface area.

\/= ——uf‘ ‘\"nf‘l’\ Yy

+ 00 ‘/\.em?:pl.,crcs =\ seh'rc

ve Sor b
1 NP = + aeh e must solve
} l( ! Mny mize sSA& Lh'\'f AT - A
“ ! QT 1;?_. S'urca.ca arla
E=uaPLU 43
SA L*TY "zﬂly/ r-r'x o= %_E'(. _?};‘. l/\: "‘l ET[
-3 c —
el 29 ‘_i;‘ —
SA = Yme z 1:‘rr 25 e -
* 3 P

Sk = %’1?:1" + 7_%



Example 7: A wooden beam has a rectangular cross section of height h and width w. The strength S of

the beam is directly proportional to the width and the square of the height by S = kwh® , where k is the
proportionality constant. What are the dimensions of the strongest beam that can be cut from a round

log of diameter 20 inches? 1 1
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Example 8: A man is in a boat 2 miles from the nearest point on the coast. He is to go to a point Q,

located 3 miles down the coast and 1 mile inland. He can row at 2 miles per hour and walk at 4 miles per
_wa o e phickhle
hour. Toward what point on the coast should he row in order to reach point Q in the least time.
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