
MATH 312.003 Final Exam Study Guide

The Final Exam will be on Wednesday, December 16, 2:30-4:20 p.m., in 112 Kern.

No books, notes, calculators, or other electronic devices will be allowed on the exam.

The Final Exam will be cumulative. This study guide covers only the material discussed after
Exam 2: Derivative (Sections 28, 29) and Integral (Sections 32, 33, 34). To review the rest of
the course material, you need to go over the study guides for Exams 1 and 2.

You may be asked to

• State definitions and theorems listed in any of the three study guides.

• Answer true/false questions.

• Give proofs of the theorems listed in any of the three study guides.
(The ones that were asked in the first two exams will not appear again.)

• Solve problems similar to homework problems, from the new sections only.

You need to know the following definitions:

Differentiability and derivative [28.1];
Increasing, decreasing, strictly increasing, strictly decreasing function [29.6];

Partition, upper and lower Darboux sum, upper and lower Darboux integral,
integrable function, Reimann-Darboux integral [32.1], Reimann sum [32.8].

You should know the statements of the following theorems, lemmas, and corollaries:

28.2, 28.3, 28.4; 29.1, 29.2, 29.3, 29.4, 29.5, 29.7, 29.9.

32.3, 32.4, 32.5; 33.2, 33.3, 33.5, 33.6, 34.1, 34.3.

You should know the proofs of the following theorems:

28.2, 28.3(iii), 29.7, 33.2, 34.1.

True/False questions are on the next page. Determine whether or not a statement is true.
If a statement is false, provide a counter example.



1. If f is differentiable on (a, b), then f is continuous on (a, b).

2. If f is continuous on (a, b), then f is differentiable on (a, b).

3. If f + g is differentiable at a, then both f and g are differentiable at a.

4. If f and g are differentiable at a and g(a) 6= 0, then f/g is differentiable at a.

5. If f is differentiable at a and g is differentiable at f(a), then g ◦ f is differentiable at a.

6. If f is differentiable on (a, b) and f ′(x0) = 0 for some x0 in (a, b), then f assumes its
maximum or minimum at x0.

7. If f is continuous on [a, b] and is differentiable on (a, b), then there is x0 ∈ (a, b) such that
f ′(x0) = 0.

8. If f is continuous on [a, b] and is differentiable on (a, b), then there is x0 ∈ (a, b) such that
f(b)− f(a) = f ′(x0)(b− a).

9. If f ′(x) < 0 for all x ∈ (a, b), then f is strictly decreasing on (a, b).

10. If f is differentiable and strictly decreasing on (a, b), then f ′(x) < 0 for all x ∈ (a, b).

11. If f is differentiable and decreasing on (a, b), then f ′(x) ≤ 0 for all x ∈ (a, b).

12. If f is a one-to-one differentiable function on an open interval I, then the inverse function
f−1 is differentiable on J = f(I).

13. If f is bounded on [a, b] and P and Q are partitions of [a, b], then L(f, P ) ≤ U(f,Q).

14. For any bounded function f on [a, b] and any partition P of [a, b], L(f, P ) < U(f, P ).

15. For any bounded function f on [a, b], any partition P of [a, b], and any Riemann sum S
associated with P , L(f, P ) ≤ S ≤ U(f, P ).

16. For any integrable function f on [a, b] and any partition P of [a, b],

L(f, P ) ≤
∫ b
a f ≤ U(f, P ).

17. Every bounded function f on [a, b] is integrable.

18. Every continuous function f on [a, b] is integrable.

19. If f is integrable on [a, b], then |f | is integrable on [a, b].

20. If |f | is integrable on [a, b], then f is integrable on [a, b].

21. If f is integrable on [a, b] and m ≤ f(x) ≤M for all x ∈ [a, b], then

m(b− a) ≤
∫ b
a f ≤M(b− a).

22. If f is continuous on [a, b] and differentiable on (a, b), f ′ is integrable on (a, b), and

f(a) = f(b), and then
∫ b
a f ′ = 0.

23. If f is continuous on [a, b], then there exists a function F on [a, b] such that F ′(x) = f(x)
for all x ∈ (a, b).


