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Verify that the function satisfies the three hypotheses of
Rolle’s Theorem on the given interval. Then find all numbers ¢
that satisfy the conclusion of Rolle’s Theorem.

3. f(x) = vx —3x, [0,9]
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5. Let fix) =1 — x**. Show that f(—1) = f(1) but there is no
number ¢ in (—1, 1) such that f'(c) = 0. Why does this not
contradict Rolle’s Theorem?
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7. Use the graph of f to estimate the values of c that satisfy the
conclusion of the Mean Value Theorem for the interval [0, 8].

x-: o*,’,chl 6. l

Verify that the function satisfies the hypotheses of the
Mean Value Theorem on the given interval. Then find all numbers
¢ that satisfy the conclusion of the Mean Value Theorem.

X
14. f(x) = e [1,4]
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15 Eetifi(z) = (x = 3) 2. Show that there is no value of ¢ in
(1, 4) such that f(4) — f(1) = f'(c)(4 — 1). Why does this
not contradict the Mean Value Theorem?
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Suppose f(3)=2 and f “ (x) <4 for all x e[-1,11]. Give an
upper bound for f{6). (Cf#23)
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Suppose 2 = f'(x) <7 for all x. Prove that 8 < £(5)— f(1) < 28.
Cf#24).
( ) DNeowe &

Intuition Guide:
I always visualize MVT in terms of slope. So, assuming the hypotheses of
MVT are satisfied, I think of the conclusion this way:

J&) - 1)

dece(a,b)> fi(c)= P
—a

But for practical purposes, and in the exercises, we often see the conclusion
written this way:

dce(a,b) > f(b) - flay=f(c)b-a)
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26. Suppose that f and g are continuous on [a, ] and differentiable
on (a, b). Suppose also that f(a) = g(a) and f'(x) < g'(x) for

a < x < b. Prove that f(b) < g(b). [Hint: Apply the Mean
Value Theorem to the function h = f — g.]
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