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Learning Goals

This week we cover three sections of material. The first topic is the Mean Value Theorem, which is
in section 2.13 of the Course Notes. The second topic is Related Rates, which is in section 3.2 of the
Course Notes. The third topic is an introduction to Maxima and Minima, which is covered in section
3.5 of the Course Notes.

Note that we will continue our study of optimization in Week 8.
The specific learning goals for this week are that by the end of the week and review homework, you

should be able to:

1. state the Mean Value Theorem (MVT), recognize when the hypotheses of the MVT are satisfied,
and draw logical conclusions based on it;

2. set up and solve related rates problems;

By this, we mean, for example, given a draining tank, falling ladder or moving ship problem, or
provided a model of another situation, students should be able to:

(a) identify all the variables involved, make appropriate choices when a variable takes on con-
stant values, and describe how they relate (using equations if relevant and/or writing a short
paragraph);

(b) draw a picture of the situation if needed;

(c) interpret rates in terms of derivatives with the appropriate variables; and

(d) derive an equation which describes how the relevant rates are related and solve in that
equation for the desired target rate.

3. define absolute maximum and absolute minimum and give examples of functions that illustrate
these concepts;

4. state the Extreme Value Theorem, and give examples that illustrate their understanding of this
theorem: (1) examples where the EVT applies, and (2) examples where the EVT does not apply,
but functions have absolute maxima or minima;

5. define local maximum and local minimum and give examples of functions that illustrate these
concepts;

6. define critical point and apply this definition to find and classify critical points of a given function;

7. find the absolute maximum and absolute minimum of a given continuous function on a closed
interval.

Some Food for Thought As You Study This Week

1. Our treatment of the Mean Value Theorem will be basic, and you may wish to start with Rolle’s
Theorem, which you may find easier to visualize. The Mean Value Theorem is central to calculus,
but we will restrict ourselves to some basic applications of it that may help you understand it.
These are best tackled through the problems.



2. We will begin our study of optimization, which will involve the maximum and minimum values
of functions. Please read Definition 3.5.6 and surrounding material carefully. There are various
other ways that calculus textbooks define critical points, for example, and we will want to use
language carefully here by sticking to the conventions chosen by the authors of the Course Notes.
If you have studied critical points before, you will want to go through the exercise of matching
your prior knowledge to the way these ideas are presented in this course. We will stick to the
conventions in the Course Notes to keep the confusion to a minimum on language.

3. Related rates problems include some common types of problems such as ladders sliding down
walls, balloons blowing up, and boats moving away from docks. It is certainly possible to build a
repertoire of basic problems and their solutions, and this will likely help you build your expertise
in solving such problems. However, be careful that you do not fall into the trap of thinking that
all related rates problems must be drawn from these basic types.

4. We will posts some extra business type related rates problems for you to try.

5. In dealing with absolute and local maxima and minima, please consider carefully the language
used in the Course Notes. There are a lot of terms, and you should undertake the exercise of
getting them straight.

6. DRAWING LOTS OF PICTURES helps in this section. The Course Notes are great for this. Be
sure to work through examples involving actual functions as well, as pictures are fine, but you
need to connect these ideas to working with explicitly defined functions.


