Mr. Visca’s: Calculus (Chpt 4.3)
Chpt 4 – Day 4: Connecting f’ and f”

4.3 Connecting f’ and f”
Theorem 4: First Derivative Test for Local Extrema
applies to continuous function f(x)
CRITICAL POINTS...where slope (or f') is ________________________________

· if f' changes signs (value) from - to +, then there is a ____________________________

· if f' changes signs (value) from + to -, then there is a ____________________________

· if f'<0 from left endpoint, a, for x>a, then the endpoint is a _____________________
· if f'>0 from left endpoint, a, for x>a, then the endpoint is a _____________________
 

· if f'<0 from right endpoint, b, for x<b, then the endpoint is a _____________________
· if f'>0 from right endpoint, b, for x>b, then the endpoint is a _____________________

 
 CONCAVITY
INFLECTION POINTS...where f" is _____________

· if f" is negative value, the function is concave _______________

· if f" is positive value, the function is concave _______________
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Example: Find any extreme values, points of inflection, and graph y =  x3 - 3x2 + 4.
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Homework:
[bookmark: _GoBack]section 4.3 (1-15 odd, 18, 21-30 all)
~ 46 ~
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EXAMPLE 4 Reading the Graph of the Derivative

The graph of the derivative of a function fon the interval [—4, 4] is shown in Figure 4.25.
Answer the following questions about f; justifying each answer with information obtained
from the graph of f".

(a) On what intervals is f increasing?

(b) On what intervals is the graph of f concave up?
(¢) At which x-coordinates does f have local extrema?
(d) What are the x-coordinates of all inflection points of the graph of f?

(e) Sketch a possible graph of fon the interval [—4, 4].
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EXAMPLE 5 Studying Motion along a Line

A particle is moving along the x-axis with position function
x(t)=203— 142 +22t -5, t=0.

Find the velocity and acceleration, and describe the motion of the particle.
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First derivative:
y' ispositive wesp Curveis rising.
y' isnegative wep Curveis falling.

y' iszero mmp Possible local maximum or
minimum.
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Second derivative:

y" ispositive = Curveis concave up. N

y" isnegative wemp Curveisconcave down.

y" iszero =y Possible inflection point
{where concavity changes). /-/ N
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