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Homework Questions?

What is Zero times Infinity?

a) Zero

b) Infinity

c) Could be anything
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Lecture: What is Math?

What is precalculus?

What is Calculus?

What are the rates of change?

How many points do you need?

Why did we invent limits?
What else is the velocity?

What is the second derivative?
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What is Math?  Language

What is precalculus? Functions

What is Calculus? Study of Change

What are the rates of change? Average and Instantaneous

How many points do you need? 2/1

Why did we invent limits?  Takes two points to one

What else is the velocity?

What is the second derivative?  Acceleration

slope of the tangent line

is the derivative 

is the instantaneous rate of change 

is the velocity
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Analysis of Curves
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Second Derivative
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Concave Up                 Concave Down

dowp
Second derivatve

       Positive

Second Derivative

        Negative
Inflection Point= any point where second 
derivative changes sign.

Inflection Point
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Critical Points  :  any point on the graph where 
the first derivative is either zero or undefined.

corner cusp asymptote
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inflection point

logistic Regression

starts exponential then levels off

bacteria growing in yogurt
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Notice: The MAX/MIN are the zeros of the derivative

Notice: The MAX/MIN of the derivative is the critical point
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First derivative Test:  If derivative goes positive-zero-negative, 
then the critical point is a maximum. Negative-zero-positive is min. 

Second derivative test:  If the second derivative of a critical 
number is negative, its a max. If its positive, then a minimum.

EX: Where's the max  for f(x) = x3-3x+7

             f'(x) = 3x2-3 = 0   so x=1,-1 are critical points

             f"(x) = 6x

             f"(1) = 6  is positive so minimum, f"(-1) = -6 so maximum
x = -1 is where the max is.
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Group Work
Analysis of Functions

1. Put in a quartic regression or cubic

2. Put in the derivative

3. Put in the second derivtive

4. Look for sign changes in y' to find critical point(s)

5. Look for sign changes in y" to find inflection point(s)
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Regressions:

  Linear regression has no critical points or inflection points

  Exponential has no critical points or inflection points

  Logarithmic has no critical points or inflection points

  Sine regression has an infinit number of both

   Quadratic regression has only one critical number

   Cubic Regression will have inflection point, maybe no max/min

   Quartic regression may have critical point but no inflection point
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y           y'        y''

critical point between 20 and 40

critical point between 120 and 150

No critical points between 7 and 10

y' always positive

another critical point?
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y           y'        y''

inflection point between 7 and 8

inflection point between 9 and 10

inflection point between 60 and 80

inflection point between 150 and 180

(another critical point between 200 and 240)
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According to the quartic regresion....

two inflection points critical point
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Inflection:

f"(70)=0

f"(130)=0

Critical:

f'(30)=0      f"(30)=negative

f'(130)=0    f"(130)=positive

f'(230)=0    f"(230)=negative

Writer:

Producer:

Speaker: According to the quartic regression, we find two inflection points at 70 and 130, as 
well a two relative maximums at 30 and 230 and a minimum at 130

Critical:

f'(30)=0      f"(30)=negative  MAX

f'(130)=0    f"(130)=positive  MIN

f'(230)=0    f"(230)=negative MAX



20



21

Inflection points!
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Critical Point
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Reminders....

STOP
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