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a. Find the cr'mcal numbers of g (if any) e
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c. Find the open intervals on which g is decreasing (if any):

1. Consider the function 8(X) =

ﬂ/(o) >0
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d. Apply the First Derivative Test to identify all relative extrema:
no velotive exdrema

Theorem: Second Derivative Test
Let f be a function such that f’(c)=0 and the second derivative of f exists on an

open interval containing c.

1. If f7(c)>0, then f has a relative minimum at (c, f(c)).

2. If f7(c)<0, then f has a relative maximum at (c, f(c)).

3. If f"(c)=0, the test fails. Thatis, f may have a relative maximum, a relative

minimum, or neither. In such cases, you can use the First Derivative Test.

Theorem: Test for Concavity
Let f be a function whose second derivative exists on an open interval I.

1. If f"(x)>0 forall x in I, then the graph of f is concave upward in I.
2. If f7(x)<0 forall x in I, then the graph of f is concave downward in I.




Definition of a Point of Inflection

Let f be a function that is continuous on an open interval and let ¢ be a point in the
interval. If the graph of f has a tangent line at this point (c, f(c)), then this point is a
point of inflection of the graph of f if the concavity of f changes from upward to
downward (or downward to upward) at the point.

Theorem: Points of Inflection
If (c,f(c)) is a point of inflection of the graph of f, then either f”(c)=0 or f” does

not exist at x=c.

2. Consider the function g(x)=2sinx+cos2x, [O, 27).

a. Find the critical numbers of g (if any):
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c. Find the points of inflection and discuss the concavity of g :é”(%I): 'Z(*H-Z(* ,))
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3. The graph below is the graph of the derivative f ' of some unknown function f .
a. Identify the interval(s) on which f is increasing.

b. Identify the interval(s) on which f is decreasing.

c. Estimate the value(s) of x at which f has a relative maximum or minimum.

d. Identify the intervals on which f is concave upwards.

e. Identify the intervals on which f is concave downwards.

C (-122,117) D: (123,117)

A (-157,0®m) B: (157,001
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