PreCalculus - Unit 2, Days 1-2




Analyze This, yo.

Today we will look at a plethora of terms that will be used to describe the behavior of a graph so we can “analyze” the function – some you learned in algebra II.  A lot of these terms/ideas are connected to each other and make more sense once you learn about all of them!



I.  Extrema:

Number of possible extrema in polynomial function is based on degree of function.  Also whether or not these extrema are maximums or minimums depends on the leading coefficient.

Absolute/Global Maximum



Absolute/Global Minimum

Relative/Local Maximum



Relative/Local Minimum

Give the type and the ordered pair for each extreme.

Ex 1:  f(x) = x4 – 7x2 + 6x

II.  Continuity:

Basic definition – 

Real definition – 

Either the function is continuous on its domain or you need to give the type of discontinuity and the place where it occurs (x – value).

Types of Discontinuity

Removable (Hole)



Jump




Asymptotic/Infinite
Factor in numerator also 


Piecewise



Factor in denominator without

factor in denominator




 



same factor in numerator

Piecewise

III.  Domain:
In Algebra II we found: 

The possible inputs for a function

The “x’s”

Look for what isn’t in the domain:


Negative under a square root


Zero in the denominator

Ex2:  
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Ex3: 
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In PreCalc we will:
Answer in interval notation

Try to answer before graphing
Look at more interesting functions

Connect to ideas of continuity and vertical asymptotes

Ex4: 
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IV.  Range:

In Algebra II we found:
The possible outputs for a function
The “y’s” 

Please graph it before answering


Does it ever go down to 
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Does it ever go up to 
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Does it ever skip any numbers in between?
Do Ex 2 and 4 from above.

In PreCalc we will:
Look for extrema 

Consider Boundedness of function

When there is a hole, consider the limit of the function

Look for horizontal asymptotes

Do Ex 3 from above
V.  Boundedness:
For polynomial functions, need to be able to predict based on degree of function
Bounded from Above

Bounded from Below


Bounded

Unbounded
VI.  Asymptotes:

Vertical Asymptotes
Basic idea:




Picture:

Real definition:

Occurs in functions when zero is in denominator; the function never crosses the vertical asymptote
Horizontal Asymptotes

Basic Idea:




Picture:

Real definition:

Ex 5:  
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In 
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 if there is going to be a horizontal asymptote, it depends on how fast 
[image: image8.wmf](

)

x

g

 and 
[image: image9.wmf](

)

x

h

grow in comparison. 
There is a horizontal asymptote at zero if:

There is a horizontal asymptote at the ratio of the leading coefficients if:

Ex 6:  For which pair of functions f(x) and g(x) below, will the 
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	f(x)
	g(x)

	(A)
	ex
	x2

	(B)
	ex
	ln x

	(C)
	ln x
	ex

	(D)
	x
	ln x

	(E)
	3x
	2x


It is possible to cross a horizontal asymptote if this happens around the “middle” of the function or on the other side of a one-sided horizontal asymptote.
End Behavior Asymptote: Not to be confused with “End Behavior”.  This is basically saying that in the long run, the function in questions more and more resembles another function (instead of a horizontal line as in the case of horizontal asymptotes.)

Divide the functions either with synthetic division or long division.  The degree of the End Behavior Asymptote will be the difference between the degrees of the numerator and the denominator.
**  WE WILL DISCUSS THIS IDEA IN MORE DETAIL IN THE NEXT UNIT.
VII.  Symmetry:
Even:






Odd:
Algebraically





Algebraically





Geometrically





Geometrically
(Note: the terms even/odd are not coincidental…)





Ex 7: Are the functions Even, Odd, or Neither?  (SHOW YOUR WORK TO “PROVE” THE SYMMETRY)
a)  f(x) = 2x2 – 4



b)  g(x) = 3x2 – x + 2


c)  h(x) = 
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VIII.  Inc/Dec/Const:

Use interval notation with x – values.  Connect this idea to vertical asymptotes, continuity, and extrema because at those locations, the behavior of the graph oft changes.  
Ex 8:  On what intervals is the function increasing, decreasing, or constant?
IX.  End Behavior:
Basically – in the end (and consider both ends), does the function go up, down, or level off?  Use limit notation to express your answer.
Ex 9:   Describe the end behavior for the function f(x) = 
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.  What concept is this related to?
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