
The Mean Value Theorem

The activities described here will help you to become comfortable using the Mean Value
Theorem applet. In the first activity, we will become familiar with the features of the applet.
In the subsequent activities, we will use the applet to explore the Mean Value Theorem in
greater depth.

Theorem 1 (Mean Value Theorem). Let f(x) be a continuous function on [x1, x2] and
differentiable on (x1, x2). Then there exists at least one real number c satisfying x1 < c < x2

such that

f ′(c) =
f(x2)− f(x1)

x2 − x1

.

Activity 1 (Getting comfortable with the applet). Begin by launching the Mean Value
Theorem applet. Once it is loaded, you are ready to begin. When you first load the applet,
you will see a lot of things on the screen. Let’s look at each piece in turn.

1. On your screen you should be looking at a black function (it’s a cubic), a blue line, and
two points on the x axis. The black function is the function f(x) for which we are going
to explore the Mean Value Theorem. The points x1 and x2 define the interval [x1, x2]
on which we want to study f(x). The blue line is the secant line which intersects f(x)
at x = x1 and x = x2. The slope of this line is given in the top left and is the quantity

slope =
f(x2)− f(x1)

x2 − x1

.

Before moving on, click and drag the points x1 and x2 left and right to see how things
change.

2. There is also a red line in the applet. This line is tangent to the curve f(x) at x = c.
To find a value of c which satisfies the conclusion of the Mean Value Theorem, we
are going to move the point c around on the x-axis until the slope of the tangent line
matches the slope of the blue secant line. Try this now. Slide c back and forth and try
to get the slopes to match. When they match, the red line will turn green, indicating
success! (Note: also see what happens if you try points c which are outside of the
interval [x1, x2]. Even if you get the slopes to match, the line won’t turn green since
these points aren’t valid candidates.)

3. Finally, you can change the function that you are exploring by going to the bottom of
the applet and typing into the input box. Try typing “f(x) = 1/3 ∗ x ∧ 2”. Adjust x1

and x2 to a reasonable interval and then use the applet to find appropriate values of c
given your interval.

4. You may have noticed that there’s some error tolerance built into the applet. The
tangent line may turn green even if its slope isn’t quite the same as the slope of the
secant line. This is because the applet is really a discrete model of a continuous system
and thus has to have a built in error tolerance.



Activity 2 (Exploring the Mean Value Theorem). .

1. Reset the applet by clicking in the top-right corner. Set x1 to be near −1 and x2 to
be near 5. Show that for the default function, it’s possible to find more than one real
number c which satisfies the conclusion of the Mean Value Theorem.

2. Change the function that you are exploring to f(x) = |x| by typing “f(x) = abs(x)”
into the input box; then, set x1 near −1 and x2 near 5. Use the applet to demonstrate
that there is no real number c satisfying the conclusion of the Mean Value Theorem.
What went wrong?

3. Change the function that you are exploring to f(x) = tan(x) by typing “f(x) = tan(x)”
into the input box; then, set x1 near 1 and x2 near 4. Use the applet to demonstrate
that there is no real number c satisfying the conclusion of the Mean Value Theorem.
What went wrong?
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