
Math 1371 – Lecture 29

Bryan Mosher

Wednesday, December 12, 2007

1 Nuts and bolts

1. Office hours this week: MW 11-12, and anytime Thursday and anytime
Friday morning by appt.

2. Final Exam: Friday, December 14, 1:30 p.m. This is listed incor-
rectly as 12/13 in the course pack.

Section 021 (Sadlowsky 8 a.m.) Blegen Hall 120

Section 022 (Sadlowsky 10:10 a.m.) Blegen Hall 125

Section 023 (O’Hara 11:15 a.m.) Blegen Hall 130

Section 024 (Kirchner 12:20 p.m.) Blegen Hall 135

Section 025 (Kirchner 2:30 p.m.) Blegen Hall 140

YOU MUST BRING YOUR STUDENT ID TO THE EXAM.
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2 What’s happening today:

More review

1. L’Hôpital’s rule

2. Sparse data chain rule

3. Working with first and second derivatives

4. Optimization

Example 1. Let

f(x) =
x sin x

ex − 1
.

Investigate the limiting behavior of this function as x→ +∞ and as x→ 0.
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Example 2. Let
f(x) = (g(

x

h(ex)
))2.

Find f ′(0), given that
g(0) = 1, g(1) = 0,
g′(0) = 1, g′(1) = 0,
h(0) = 0, h(1) = 1,
h′(0) = 0, h′(1) = 1.

A visual check:
Sample functions that satisfy the data above are

g(x) = 3x3 − 5x2 + x + 1

and
h(x) = −x3 + 2x2.
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Example 3. Suppose that f(x) is a continuous function satisfying these
properties:

f ′(x) > 0 on (−∞,−1) and (1,∞), f ′(x) < 0 on (−1, 0) and (0, 1), f ′(−1) =
f ′(0) = 0, and f ′(1) is undefined.

f ′′(x) > 0 on (− 1
2 , 0) and (1,∞), f ′′(x) < 0 on (−∞,− 1

2 ) and (0, 1), f ′′( 1
2 ) =

f ′′(0) = 0, and f ′′(1) is undefined.
Sketch a graph of f(x) and find all the critical points. Determine whether

the first and second derivative tests are useful in identifying local extrema at
those critical points.

Example 4. We are to manufacture a cylindrical container that has a
volume of V cm3, with a washer-shaped lid that covers only the outer half of
the radius of the base. (In other words, there is a hole of radius half that of the
base. The lid, because of the cut, costs double that of the bottom and sides.
Find the height and the radius that minimize the cost of materials.

Example 5. [This is the problem created on the spot at the end of class.]
Suppose that a container of water is in the shape of a cone, point down, with
radius 5 feet and height 10 feet. Suppose that the cone starts full but is losing
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water at a rate of 1 cubic foot of water per hour. Find the rate at which the
height of the water level is changing when the height is 5 feet.
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