
Sept 29 Math 2253H sec. 05H Fall 2014

Section 3.2: The Mean Value Theorem

Rolle’s Theorem: Let f be a function that is

i continuous on the closed interval [a,b],
ii differentiable on the open interval (a,b), and
iii such that f (a) = f (b).

Then there exists a number c in (a,b) such that f ′(c) = 0.
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Example
Show that the function f (θ) = cos θ + sin θ has at least one point c in[
0, π2

]
such that f ′(c) = 0.
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Figure
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Example
Show that the polynomial f (x) = x3 + x − 1 has exactly one real root.
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Figure: y = x3 + x − 1
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The Mean Value Theorem

Suppose f is a function that satisfies

i f is continuous on the closed interval [a,b], and
ii f is differentiable on the open interval (a,b).

Then there exists a number c in (a,b) such that

f ′(c) =
f (b)− f (a)

b − a
, equivalently f (b)− f (a) = f ′(c)(b − a).
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Figure
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Figure
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Figure: Celebration of the MVT in Beijing.
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Example
Verify that the function satisfies the hypotheses of the Mean Value
Theorem on the given interval. Then find all values of c that satisfy the
conclusion of the MVT.

f (x) = x3 − 2x , [−2,2]
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