Math 10350 — Example Set 10B
Section 4.3: First Derivative and Monotonicity

Consider the graph of f(z) below.

CoyA |
What does f’(z) tell us about the graph of f(x)? \ /\\ \

(1) If f'(z) > 0 for a < x < b, then f(z) is 0 fora <z <b. A /

| =\ \_
(2) If f/(z) <0 for a < x < b, then f(z) is fora<z<b. ‘ g
Remark: The only possible places (of z) where f/(x) changes signs are at (i) ___ or at (ii) where
the graph has a or undefined.

The First Derivative Test

Suppose f(x) has a critical point at x = ¢. We classify the critical point as follows:

e if f/(z) changes its sign from positive to negative at x = ¢, then there is a relative (local)
at x =c.

e if f/(z) changes its sign from negative to positive at # = ¢, then there is a relative (local) __
at r = c.

e if f/(z) does not change its sign on both sides of 2 = ¢, then there is neither a relative (local) minimum
nor a relative (local) maximum at z = c.

3
1. Find all values of = for which f(z) = Zmz/ 3 _ 2 is increasing or decreasing with the steps outlined below.

Classify all critical points using first derivative test.
Step 1: Find all critical points of f. (That is all points ¢ in the domain where f’(¢) = 0 or f’(c) does not

exist.) \derhical %\mv’fo’ces note: £(x)= %W -X
Oppeor where \ou so there ave no
divide by zero domain issues

Step 2: Find points where f have a vertical asymptote or undefined. = Answer:

Step 3: Draw a number line, mark all points found in Steps 1 and 2, and find the sign of f’(z) in each intervals
between marked points.

~ N

Step 4: Write down the values of z for which f is increasing (f’(x) > 0) and those for which f is decreasing

(f'(z) <0).
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Step 5: Classify all critical points using first derivative test.



