Day 58 - Concavity after.notebook November 29, 2013

Questions from homework
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Questions from homework
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C 1t
These tangents . Notice where the
are above the curve tangents are drawn...
1 \
These tangents H \ Below the curve: concave up
VA are below the curve I \\ Above the curve: concave down
]
s : N 1 \
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Inflection Points L
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o In general, the graph of fis called concave upward on an interval

I if it lies above all its tangents.
o [t is called concave downward on [ if it lies below all of these

tangents.
e A point where a curve changes its direction of concavity

is called an inflection point.

If fx)>0then f(x)is increasing,
| soif fx)> 0then fx)is increasing
Concavity Test /
(a) If f"(x) > O for all x in /, then the graph of f is concave upward on /.
(b) If f"(x) < O for all x in I, then the graph of f is concave downward on /.

Thus there is a point of inflection at any point where the
second derivative changes sign.



Day 58 - Concavity after.notebook November 29, 2013

: 3 2
Determine where the curve y =X —3x" +4x—35
is concave upward and concave downward

Find the points of inflection Tat \!C\'\m ?0“'\‘\
Y= X>-3 +4x -5 l— { B
y - 30-Goned R

3“ = bx-6 (oncave Up 0N (1,00)
y's 60¢-1) (oncoxt Down on oo,V

V. x=\

Tnflechion ot (x=1)
= X-334Ux=5 e (\,3)
g= V-3 +40-5
Y= 1-3+4-5
= 3
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X

x*+1

Determine where the curve y = is concave upward

and concave downward

Find the points of inflection
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homework
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Second Derivative Test for Local Extrema

The Second Derivative Test Suppose f” is continuous near c.
(a) If f'(c) = 0 and f"(c) > 0, then f has a local minimum at c.
(b) If f'(c) = 0 and f"(c¢) < 0, then f has a local maximum at c.
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FIGURE 6

f"(c) >0, fis concave upward
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Example:

Examine the function 7F{x)= x* — 42" with respect to...
o  Intervals of increasefdecrease
®  Concawvity
o  Points of inflection
o Local maxzimum and minimum values
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Example:

)
X

Using the function:  #{x) =
X

Determine each of the following...

Intercepts

Intervals of increase/decrease
Concavity

Points of inflection

Local maximum and minimum values
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