Limits	Algebraic and graphical evaluation/Zambrano					Name___________________
A limit, as the name implies, refers to a value that can be closely approached, but not exceeded.  Applying this to math, we get a similar definition:
A limit of a function at a point x=a is the value that the function__________________________ as x approaches a.  That is, .  
Since a point x=a on the x-axis can be approached either from the left or from the right, we require that the value of the function approach the same value regardless of the direction in which you approach x=a.  That is,    must equal  .
Graph each of the following functions, and then verify the value of the requested limits visually:
	1. 5
	2. 
	3. 
	4. 
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Is it possible that the limit of a function f(x) at a given point x=a is the same as the value of the function at that point?  _______In which examples above does this appear to be true?    _____________________________________
In the third example, we cannot plug the value directly into the function, but we know that the function approaches the value of 3 as  (y=3 is its horizontal asymptote).  Hence the value of the limit of f(x)as is equal to 3.  Note that the function itself never reaches the value of 3 ( but it is the value that it appears to approach!).
In the fourth example, it is also not possible to directly plug in the value of x=2 since the function is not defined at x=2 (the value is indeterminate ).   Simplify the function by cancelling common factors:  Can we evaluate the limit by plugging x=2 into the simplified form?________________  (Why?) Hence the limit is equal to 5.  Is it possible that a function can have a limit at a point where the function is not even defined?_______________________________  
At what points will the limit of a function not exist?    Graph the piece-function given below in ex. 5:
1. Informally, limits do not exist at points where a function is “badly broken.”  
	Ex.5  Consider the piece-function: ;  Graph it!


Verify that   
     !
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Vertical asymptotes:  The function in example #3 above has a vertical asymptote at x=2.  Graph to verify that  !  Hence,  
	Ex.6  Consider the rational function: . 
Graph it.

_______.

=________.

Verify that   
     !
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However, remember that the limit of a function does EXIST at a “hole” discontinuity ( see ex. 4!).

2. A limit must be a finite number, as in each of the first 4 examples.  For example, let.  Then  does not exist (DNE) since , which is not allowed.  Thus, we write 

EXCEPTION:  For specificity, the value of one-sided limits may be specified as either or .  Returning again to the function in examples #3 and #6, we can write that 
More Practice
1)   =_______.	__________.	   =________.			
(T=temperature)			(s=weekly study time, hrs)			(t= age)
2)  ______.		______.    	  ______.         	 _____.

3)  =_______.		 = ______.	=______.	_____.	


4)  ______.	______.	______.	______.	

5)  ______.	______.	_______.	_______.

9)  Create two different functions that have no limit at x=-2 and that have limit at infinity (as ) equal to 4.
10) Create two different functions that are not defined at x= 5 but that have a limit at x=5. 
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