
MAC 2311 Lecture 21 Problems Part 1 October 26 2018

Name: Section:

1. Write the statement of Rolle’s Theorem.

List the three conditions a function must satisfy in order to use Rolle’s Theorem on an
interval [a, b]

(a)

(b)

(c)

List the conclusion of Rolle’s Theorem.

2. Verify that f(x) = 5− 12x + 3x2 satisfies the three conditions (hypotheses) of Rolle’s
Theorem on the interval [1, 3]. Then find all numbers c that satisfy the conclusion of
Rolle’s Theorem.
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3. Write the statement of the Mean Value Theorem.

List the two conditions a function must satisfy in order to use the Mean Value Theorem
on an interval [a, b]

(a)

(b)

List the conclusion of the Mean Value Theorem

4. Verify that f(x) = 1
x

satisfies the conditions (hypotheses) of the Mean Value Theorem
on the interval [1, 3], and find the numbers c that satisfy the conclusion of the Mean
Value Theorem.
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5. Show that x3 + ex has exactly one real root.

(a) First show that there exists at least one root. (Hint: Use the Intermediate Value
Theorem)

(b) Now use Rolle’s Theorem to prove that there cannot be more than one real root.
(Hint: First assume there is more than one)

6. Let f(x) be a continuous and differentiable function on the interval [−7, 0] such that
f(−7) = −3 and f ′(x) ≤ 2. What is the largest possible value for f(0)?



MAC 2311 Lecture 21 Problems Part 1 October 26 2018

7. Suppose you are headed to Disney World for the weekend and you are driving the last
stretch of the trip on the Florida Turnpike where the speed limit is 70mph. You stop
to get gas at Okahumpka Service Plaza and as you reenter the highway at 8:30am your
speedometer reads 65mph. Then 27 miles later when you take the exit towards Disney
at 8:50am your speedometer reads 68mph. Are you guilty of speeding? Justify your
answer.

8. Theory: A number a is called a fixed point of a function f(x) if f(a) = a. Prove
that if f ′(x) 6= 1 for all real numbers x, then f(x) has at most one fixed point.


