Introducing the Mean Value Theorem
Worksheet #1
1. For each graph, draw the secant line through the two points on the graph corresponding to the endpoints of the indicated interval.

2. On the indicated interval, draw any tangent lines to the graph of the function that are parallel to the secant line you drew in part 1.

3. For each tangent line from part 2, estimate the x-value (or x-coordinate) of the point of tangency.
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Worksheet 2: Hypotheses for the Mean Value Theorem

For each of the following graphs, draw the secant line through the two points corresponding to the endpoints of the indicated interval. Then draw any tangent lines that are parallel to this secant line. 
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Which graphs are continuous on the indicated interval [a, b]?

Which graphs are not continuous on the indicated interval [a, b]?

Which graphs are differentiable on the open interval (a, b)?

Which graphs are not differentiable on the open interval (a, b)?

If a function is continuous on a closed interval [a, b], is there a tangent line that is parallel to the secant line through the points with x-coordinates x = a and x = b?

If a function is differentiable on an open interval (a, b), is there a tangent line that is parallel to the secant line through the points with x-coordinates x = a and x = b?

In the examples above, in order to ensure that the graph of a function has a tangent line that is parallel to the secant line, the function must be continuous on [a, b] and differentiable on (a, b). For which functions do these two conditions hold?

The Mean Value Theorem is most often stated as follows:

If the function g is continuous on the closed interval [a, b] and differentiable on the open interval (a, b), then there exists at least one x-value, x = c, in (a, b) for which 
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The Mean Value Theorem can be interpreted geometrically as follows:
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, locate the x-value, x = c, that is ensured by the Mean Value Theorem. 

Another way of stating the Mean Value Theorem is as follows:

If the function g is continuous on the closed interval [a, b] and differentiable on the open interval (a, b), then there exist parallel lines, one through the points 
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Worksheet 3:  Practice in Applying the Mean Value Theorem

For each function and interval, determine if the Mean Value Theorem applies. If it does apply, explain what conclusions you can draw from it; if it does not apply, state why not.
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