
L13 Related Rates and Optimization

Related rates allow us to find the rate of change of one quantity in terms of

the rate of change of a related quantity.

To solve a related rates problem:

1. Identify the desired rate of change; assign variables to all related quantities.

Determine what rate(s) are given at a particular instant in time and express using

your variables. Draw a sketch if possible.

2. Write an equation (mathematical model) relating the variables involved.

3. Differentiate the equation implicitly with respect to time.
4. Substitute known values and solve for the desired rate of change.
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Optimization Problems

To Solve an Optimization Problem

1. Read the problem carefully to determine the quantity that you are trying to

optimize, and the conditions involved.

2. Draw a sketch if possible and assign symbols to known and unknown quan-

tities.

3. Find the function representing the quantity to be optimized : the Objective

Function

4. If necessary, find an equation relating the variables involved (the Constraint)

and write the objective function as the function of a single variable.

5. Use calculus to find the desired maximum or minimum; check your result.

You can use the first or second derivative test, or the extreme value theorem if

the domain is a closed interval.
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