03-25-26 MTH 263

3.6 Differentials
page98:1,3,5,9

4 Applications of Derivatives
4.1 Optimization
page 108: 1, 3,7,13,17

10 textbook sections remaining
12 class meetings before final exam
1 section per class meeting

4.1
Memorize

A function f has a global maximum at x = ¢ if f(¢) = f(x) for all x in the domain of
f. Similarly, f has a global minimum at x = ¢ if f(c) < f(x) for all x in the domain
of f. Say that f has a local maximum at x = ¢ if f(c) = f(x) for all x “near” c,
i.e. for all x such that |x —c| < § for some number § > 0. Likewise, f has a local
minimum at x = ¢ if f(¢) < f(x) for all x such that |[x—c| < § for some number 6 > 0.

Global = absolute
Local = relative

Local max = top of small hill
Local min = bottom of small valley
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Memorize

Second Derivative Test: Let x = ¢ be a critical point of f (i.e f'(c) =0). Then:
(a) Tf FI1(AN S 0 than £ hac a laral minimiim at +» —
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Second Derivative Test: Let x = ¢ be a critical point of f (i.e f'(c) =0). Then:
(a) If f"(c) > 0 then f has a local minimum at x = c.

(b) If f"(c) < 0 then f has a local maximum at x = c.

(e) If f"(c) = 0 then the test fails.

Memorize

How to find a global maximum or minimum

Suppose that f is defined on an interval I. There are two cases:

1. The interval I is closed: The global maximum of f will occur either at an
interior local maximum or at one of the endpoints of I whichever of these points
provides the largest value of f will be where the global maximum occurs.
Similarly, the global minimum of f will occur either at an interior local min-
imum or at one of the endpoints of I; whichever of these points provides the
smallest value of f will be where the global minimum occurs.

2. The interval [ is not closed and has only one critical point: If the only
critical point is a local maximum then it is a global maximum. If the only critical
point is a local minimum then it is a global minimum.

4.1
4. The power output P of a battery is given by P = VI - RI%, where I, V, and R are the current,
voltage, and resistance, respectively, of the battery. If V and R are constant, find the current I that
maximizes P.

Second Derivative Test: Let x = ¢ be a critical point of f (i.e f'(c) =0). Then:
(a) If f"(c) > 0 then f has a local minimum at x = c.

(b) If f"(¢c) < 0 then f has a local maximum at x = c.

(e) If f"(c) = 0 then the test fails.
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8. Find the point(s) on the ellipse ;—Z + {—Z =1 closest to (-1,0).
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