
Calculus I Spring 2003
MA113:10-12 Russell Brown

The third exam will cover the sections from Chapter 3 as listed in the syllabus and there
will be questions on “Sigma notation”, the first section in Chapter 4. Mathematical
induction will be covered in homework after test 3, but will not be examined.

• Please know about absolute maxima, absolute minima, local maxima, local minima,
local extreme values, absolute extreme values, critical numbers and Fermat’s
theorem. Understand the procedure for finding absolute extrema as in box (8) on
page 187. As a first step towards understanding, you should know what is in box (8)
on page 187. You should be able to use the procedure to solve problems as in the
text. You should be able to explain why it works for continuous functions on closed
intervals and may not work in other situations.

• §3.1 #1, 3, 39, 45, 47, 49.

• Please understand the mean value theorem and Rolle’s theorem. You do not need to
study the proofs of these theorems. You may be asked to use these theorems to prove
the first derivative test for increasing or decreasing functions.

• §3.2 #7, 25, 26, 27, 35

• Monotonicity or increasing and decreasing functions. Know the definition of
increasing or decreasing function, the first derivative test for increasing or decreasing
functions and the first derivative test for local extrema.

• §3.3 #1, 5, 7, 17, 41, 43.

• Concavity. Know the definition of concave up, concave down and inflection point.
Know the second derivative test for concavity and for local extrema.

• You should be able to illustrate the first and second derivative tests with simple
functions such as ±xk for k = 2, 3, 4. Can you find a function which has a critical
number at 0, but does not have a local extremum at 0?

• §3.4 #1, 2, 9, 15, 17, 21, 23, 25, 27, 32.

• Please be able to find limits at infinity quickly and precisely. You should be able to
work problems such as the homework problems 66a) in section 3.5.

• §3.5 #1, 3, 5, 7, 9, 11, 17, 19, 53, 55, 65a), 66a).

• §3.6 #11, 13, 35.

• Please know the first derivative test for absolute extreme values in section 3.8 as well
as the test from section 3.1 for finding absolute extreme values on a closed interval.



• §3.8 #9, 11, 13, 15, 18, 20, 23.

• §3.10 #15, 17, 23, 27, 55, 56, 57, 67.

• Be able to find anti-derivatives quickly and correctly. How do you check your answer?

• Evaluate simple sums (with 4 or 5 terms). Convert sums to and from Σ notation.

• §4.1 #11, 13, 19, 21, 23.

Below are a few more problems to help you prepare.

1. Sketch the graph of f(x) = 1−x2

1+x2 . Give intervals of monotonicity, concavity, local
extrema and inflection points. Use calculus.

2. State the definition of increasing function.

3. State the mean-value theorem.

4. State the theorem that allows us to use the first derivative to determine if a function
is increasing.

5. Prove the theorem you stated in the previous problem.

6. Suppose the a box has no top, the base is made of plywood that cost $1 per square
foot and the sides cost $0.75 per square foot. What is the cheapest way to build such
a box with volume 50 cubic feet?

7. Find a function g which satisfies g′(x) = 3x and g(4) = 5.


