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Purpose

The purpose of this week's lab is to provide practice solving local and global extrema problems using Maple. Many of the problems to be considered could be solved by hand. Maple will be used to assist with some of the algebraic details and, when appropriate, to produce reasonable plots of a function (and its derivatives). For some of the problems it will be easiest to work directly in Maple. For other problems it will be possible to use the LinearMotion Maplet.

Introduction

To illustrate the use of Maple to analyze a symbolic problem, consider Problem 41 on page 173. This problem asks for values of two parameters, a and b, so that a particular function i) passes through a specified point and ii) has an inflection point at this point. These conditions lead to two linear equations in the parameters. The lab7.mws Maple worksheet shows how to use Maple to construct and solve these equations. Pay special attention to the fact that the condition f’’(4) = 0 means ( 4, 13 ) is a possible inflection point – it is necessary to verify that this point actually is an inflection point.

The second example is Problem 19 on page 178. The function in this example, f(x) = 64/sin(x) + 27/cos(x), has vertical asymptotes whenever sin(x)=0 or cos(x)=0. The LinearMotion Maplet is well-suited to help with the analysis of this problem. Note that this Maplet has been slightly modified since it was first introduced in Lab 5. While the default independent variable is t, this can be changed by the user. One of the key choices for this problem is the vertical range – if you do not see any function values on an interval try increasing the vertical range. To use the evaluate and solve features of this Maplet it is necessary to express the function and its derivatives in terms of position (s), velocity (v), and acceleration (a). Maple will return an exact answer whenever possible. If, however, the equation you create contains floating-point numbers, Maple will return floating-point answers. The simplest way to include a floating-point number in an equation is to put a decimal point in some number, e.g., 0., 1., or 2./3. Be sure to pay attention to these issues when they are raised at the beginning of the lab.

Exercises

· p. 173: # 42, 45

· p. 178: # 20, 21, 34

Final Remarks

Before submitting your report check that you have answered each part of each problem. For each extreme value you find, be sure you explain in words how you know your answer is a maximum or minimum. You can use a plot or sign chart to support your argument but you must use words to indicate how the plot or sign chart supports your conclusion.

The project is due by e-mail to Wally (waltman@sc.edu) at midnight, Thursday, October 10, 2002.
