PreCalculus
1-4 Day 1&2: Extrema & Ave. Rates of Change      Name:_________________________

[image: image1.png]Increasing and Decreasing Behavior An analysis of a function can also include a
description of the intervals on which the function is increasing, decreasing, or constant.

Consider the graph of f(x) shown. As you move from y
Ift o right, f(x) is Constant
+ increasing or rising on (~o0, —5),
+ constant or flat on (5, 0), and
+ decreasing or falling on (0, o).

%

These graphical interpretations can also be described
algebraically.

KeyConcept Increasing, Decreasing, and Constant Functions

Words ~ Afunction fis increasing on an interval / Example Y =1
ifand only ffor any two points i, 2
pasitive change i Xresuls in a positive
change in 7(1.

Symbols  For every x; and x, inan interval |,
10%) < 1) when x; < Xy,

Words Afunction fis decreasing on an interval /
ifand only fforany two points i, 2
pasitive change n X esuls in a negative
change in 7).

Symbols  For every x; and x, inan interval |,
1) > 70 when 1, < X,

Words Afunction fis constant on an interval /
ifand ony if for any two pointsin /,
pasitive change i XTesuls n a zero
change in 7).

Symbols  For every x; and x, inan interval |,
1) = ) when x, < X,

Interval: (2, b)





[image: image22.png]GRAVITY The formula for the
distance traveled by faling
objects on the Moon is d(f) =
2.7t%, where d(t)is the distance
in feetand tis the time in
seconds. Find and interpret the.

average speed of the object for
each time interval.
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Ex. 1]  Analyze the graph of 
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.  (No GC)

Where is the function increasing, decreasing or constant?


Are there any x intercepts? If so where?


Are there any y intercepts? If so where?


Are there any other special features to this function?
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Ex. 2]  Analyze the graph of 
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 to the right.  

What is the domain of 
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What is the range of 
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Where is 
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 increasing?  Decreasing? Constant?


Does 
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 has a maximum or minimum value?  If so what is the value?  Where does it occur?
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 is an example of a piecewise function.  Determine the piecewise equation for 
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K E Y   C O N C E P T S:
A. Critical points: Those points on a function where a line drawn tangent to the curve is horizontal or vertical.
Draw an example:

B. Extrema:  Critical points at which a function changes its increasing or decreasing behavior.  This will occur at a maximum or minimum value.
Draw an example:

C. Point of Inflection: This can also be a critical point. These are the points where a graph changes its shape from concave up to concave down or vice versa.  The graphs do not change its increasing/decreasing behavior at these points.
Draw an example:

[image: image18.png]KeyConcept Relative and Absolute Extrema

Words.

Symbols

A elative maximum of a function s the
greatest value f{x) can attain on some interval
of the domain.

flais  relative maximum of fif there exists
an interval (1, ) containing a such that
@) > 100 for every x# ain (x, ).

Mod

Words.

Symbols

Ifa relative maximum is the greatest value a
function fcan attain over its entire domain,
thenits the absolute maximum.

£(6) s the absolute maximum o fif f(b) > fx)
for every X b in the domain of £

fla) is a relative maximum of £
f(b) is the absolute maximum of £,

Words.

Symbols

A relative minimum of a function fis the least
value f(x) can attain on some interval of the
domain.

fla)is arelative minimum of fif there exists
aninterval {x, x) containing a such that
@) < 100 for every x# ain (x, ).

Words

Symbols

Ifa relative minimum is the least value a
function fcan attain over its entire domain,
thenits the absolute minimum.

£(6) s the absolute minimum of £if (6) < f0x)
for every X b, in the domain of £

Model

f(a) s a relative minimum of £
£(b) is the absolute minimum of £,





Ex. 3]  Estimate each.

Classify/identify all extrema.


Classify/identify all inflection points.
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     Ex. 4]   Advertisements for a new car claim that a tank of gas will take a driver and 3 passengers about 
360 miles.  After researching on the internet, you find the function for miles per tank for the 
car is: 
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, where x is the speed of the car in miles per hour.  What 
speed optimizes the distance the car can travel on a tank of gas?  How far will the car travel at 
that optimum speed?

Ex. 5]  Approximate to the nearest hundredth the relative or absolute extrema of 
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.  State the x-values where they occur. Estimate the location of all 
inflection points.

[image: image20.png]Average Rate of Change In algebra, you learned that the slope between any two points.

on the graph of a linear function represents a constan rate of change. For a nonlinear function,
the slope changes between different pairs of points, 5o we can only talk about the average rate of
change between any two poins.

| KeyConcept Average Rate of Change

Words  The
Dotween any twopois on the graph
of s tho sops o the e through
thoso poins,

Geometry  The o though two pois on &
curv s called a secant ne. Tho
090 01 10 50Cat 0 15 Genctod

Model

¥ (x, 1))

(5, 1))
secant line

Symbols  The averagerato of change on
theintoval [, ] Is.
















































































































































[image: image21.png]Find the average rate of change
of fx) = —2x% + 4x+ 6 on
each interval.




Day 1: pgs. 40 – 42 #’s 3 – 33 (x 3), 54 – 66 (x 3),68, 69, 70, 73, 74.




Ex. 6]
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Ex. 7]  


[image: image14.png]a. 110 2 seconds








[image: image15.png]b. 2o 3 seconds





Objectives:  


Determine intervals on which functions are increasing, constant, or decreasing, and determine maxima and minima of functions.


Determine the average of change of a function. rate          Common Core State Standards:  F-IF.6, F-IF.7, F-LE.3

















	      





Average Rates of Change:


What comes to mind when you hear these 4 magical words?








A.R.C.= 





This is 


BIG in


AP Calc!





1-4 Assignment:  





Day 1: pgs. 40 – 42 #’s 3 – 30 (x 3), 54 – 59, 77 – 83 (odd)





Day 2: pgs. 41 – 43 #’s 36 – 51 (x 3)
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