
Notes for Exam #2

General comments:

Even though you do not have to give me theorem numbers on the test, I do
expect you to tell me when you are using a theorem. If a theorem has a specific
name, use it. And don’t forget to check the hypotheses!

I want to see complete sentences. I don’t expect an essay, but I do want to
see a subject and a predicate. Writing a ream of computations without any
explanation is not showing work, you must explicitly tell me what you’re doing
(unless it’s just algebra).

Make sure you can do proofs without using Lebegue’s Theorem (6.1.13), some of
you are relying on it a little too much in your arguments.

Section 5.2: The Mean Value Theorem

1. Notice we have a more precise definition of local max and local min

2. Recognize Theorem 5.2.2/Corollary 5.2.3 as Fermat’s Theorem from Calculus I

3. We actually prove Rolle’s Theorem

4. And use Rolle’s Theorem to prove the Mean Value Theorem

5. The Cauchy Mean Value Theorem generalizes the Mean Value Theorem for two func-
tions

6. Now we can relate the derivative of a function f to its graph

7. We have the Intermediate Value Theorem for Integrals

8. The inverse function is not usually proved in Calculus I

Section 5.3: L’Hôpital’s Rule

1. We now have the idea of a sequence diverging to ∞

2. What do we mean when we say a function f has a limit at p ∈ R ∪ {±∞}?

3. How is the version of L’Hôpital we proved better than what you learned in Calculus
II, which is its corollary?



Section 6.1: The Riemann Integral

1. Unlike what we did in Calculus I, the widths of the rectangles no longer have to be the
same

2. Notice how the upper and lower sums are defined, they overestimate and underestimate
the integral, respectively

3. How are the upper and lower integrals related to the upper and lower sums?

4. What is a refinement, and what does it have to do with our upper and lower sums?

5. Compared to Calculus I, when is a function Riemann integrable?

6. If an integrable function is bounded on [a, b], then we can bound the integral
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7. What was Riemann’s Criterion for integrability?

8. What are two properties a function can have for which we know it is Riemann inte-
grable?

9. With the proper assumptions, a composition of a Riemann integrable function is
integrable—what does the corollary tell us?

10. What does it mean that a set has measure zero?

11. What does Lebesgue’s Theorem say?

Section 6.2: Properties of the Riemann Integral

1. These properties of Riemann integrals should all be familiar from Calculus I

2. We skipped Riemann’s original definition of an integral

3. We learned the method of Darboux, which is easier to understand

Section 6.3: Fundamental Theorem of Calculus

1. How is our version of FTC 2 stronger than what you learned in Calculus I?

2. How is our version of FTC 1 stronger, yet different than what you learned in Calculus
I?

3. We defined the function lnx in this section, it was L(x)

4. Notice we never defined lnx as the inverse of ex

5. Compare the MVT for integrals with the MVT for functions

6. We also proved the integration by parts method and u-substitution here


