AP Calculus AB Unit #3 Notes
Applications of Derivatives: Important Theorems

Mean Value Theorem Q‘
If the function f is continuous on the closed interval [a, b] and differentiable on the open interval

(a, b), then there exists at least one number cint en interval (a, b) such that:
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Example #1: Ved x#0 ~ %’3)( -~

If the function f is defined on [1, 3] by f(x) = 4 — 3/x, show that the MVT can be applied to
f and find a number c which satisfies the conclusion
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Show that ffailj to Satisfy the MVT on the interval [;2, 2]. |
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Example #3:
Suppose that s(t) = > — t + 4 is the position of the motion of a particle moving along a
line.
a) Explain why the function s satisfies the hypothesis of the MVT.
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b) Find the vaﬁe oftin [O 3] where instantaneou eIocnty is equal to the average velocity.
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¢olle’s Theorem
T Letf be a function that satisfies the following three hypotheses:
1 1. fis continuous on the closed interval [a, b]
2. fis differentiable on the open interval (a, b)

p‘-« 3. f(a) = f(b) —~-—»\
Then there is a number ¢ in (a, b) such thif(c) =0,
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Example #4:
Verify the function satisfies the three hypotheses of Rolle’s Theorem on the given interval.
Then find all numbers c that satisfy the conclusion of Rolle’s Theorem.
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Let f(x) = 1 — x>~ Show thatf( 1)—f(1)butthere is no number cin (-1, 1) such-that (¢} = 0.—— .
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Intermediate Value Theorem o
If f is a continuous function on the closed interval [a, b], with f(a) # f(b), ant@s a number
|

between f(a) and f(b), then there exists at least one number Qin (a, b) for which f(c) =
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Example #6

Use the Intermediate Value Theorem to show that there i ig a zerd‘ for the given function in the
specified interval.

a) f(x) = x*~3x + 1, [0, 1]
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b) g(x) = In(x) — e, [1, 2]
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