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Purpose

Our concluding topics in Chapter 3 were implicit differentiation and related rates problems.  These topics are, basically, applications of the derivative.  The key to success with the implicit differentiation problems is recognizing and remembering which variables are independent and which variables are dependent.  The proper “setup” of a related rate problem typically involves the formulation of an implicit differentiation problem but continues further to solve for an unknown quantity (often a rate of change).  This solution process can be tedious, but generally follows a very specific set of steps: differentiate, substitute, solve.

The RelatedRates Maplet is designed to assist you with the computations involved in problems that involve implicit differentiation or related rates.  The Maplet can be accessed via MapleNet at the URL: http://maple.math.sc.edu/maplenet/math141-F02/RelatedRates.html.  The source code for the Maplet can be downloaded from the URL: http://maple.math.sc.edu/maplenet/math141-F02/RelatedRates.maplet.  This file can be opened using the MapletViewer on a computer on which Maple 8 is installed.  (This should occur automatically by double-clicking on the .maplet file.)

The RelatedRates Maplet is fairly straightforward to use.  To get started, follow the following sequence of steps to obtain the solution to Example 4 on page 148 of the text.

0. Start the RelatedRates Maplet.

1. In the “Equation or Relationship” box, enter: tan(theta) = x/250

2. In the “Dependent Variable(s)” box, enter: [ theta, x ]

(Note: the square brackets are essential to successfully solving this problem!)

3. In the “Independent Variable” box, enter: t

4. Click on the “Make active” button in this section to make this equation available for use

5. Click on the “Diff wrt indep var” button; the result of differentiating the “active equation” with respect to time (t) will be displayed in the box to the right of the button. Press the “Make active” button to do the next step to this equation.

6. In the “Values of Variables” box, enter: [ x=250, theta=Pi/4 ]

7. Press the “Subs variables” button and verify the result; press the “Make active” button on this line

8. In the “Values of Rates of Changes” box, enter: D(x) = -20

9. Press the “Subs rates” button, verify the result, and press the “Make active” button on this line

10. In the “Quantity to be Determined” box, enter: D(theta)

11. Press the “Solve for unknown quantity” button; the result agree with the one in the text.

Notes:

· In many ways it makes more sense to enter all known information: relationship, variables, values, and unknown quantity to be determined prior to asking Maple to do any calculations.

· Derivatives are reported using “D” notation. In the above example, D(theta) and D(x) represent the derivatives with respect to t of theta and  x, respectively.  You will need to use this notation when entering known values of rates of change and when entering the unknown quantity.

· Square brackets must be used when specifying more than one value of a constant, variable, or rate of change.  If you forget the square brackets I believe the Maplet recognizes only the first value.

· Do not forget to press the appropriate “Make active” button to accept a result for futher computations.

· You can use the keyboard shortcut, Ctrl-C, to copy the result from one of the boxes within the RelatedRates window to a Word document.  You may use these results without reformatting in your report.

Exercise

Use the RelatedRates Maplet to help you prepare complete answers to the following list of problems:

· p. 144: # 33, 47

· p. 149: # 9, 20

Final Remarks

Before submitting your report check that you have answered each part of each problem. (It is not necessary to provide a sketch in your Word document. However, a good sketch might be worth a few bonus points.  One good way to incorporate a hand sketch in a Word document is to scan the sketch and insert the resulting image in the document. If you do this, please be careful to select a resolution for the image that is legible but does not become too large to send via the Digital Dropbox.)

The project is due in the dropbox at midnight, Thursday, October 3, 2002. If you work efficiently you should be able to complete all of this work in Tuesday’s lab session.  Do not put off work on this project until Thursday night!
