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11.1: Limits

Consider the following graph of a function 
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Let’s consider the behavior of each of the following functions near at x = 2
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Limits: If  f (x) gets closer and closer to a number L as x gets closer and closer to c from 
    either side, then L is the limit of f(x) as x approaches c. The behavior is expressed as:
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Limits and Function Values
Case1)

If 
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 exists, then there are three possibilities:
1. f (a) is not defined, but 
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 is defined. In this case the graph has a hole at x=a.
2. f (a) is defined and 
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3. f (a) is defined, but 
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Case 2)
If 
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 does not exist, then there are two possibilities: 

       1. The left hand side limit is different from right hand side limit.  In this case the graph 

            has a jump.

       2. The limit is either 
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 as x approaches a. In this case the graph has a vertical 

            asymptote at x =a
  Ex: Find  
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Algebraic Properties of Limits: Let 
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1. 
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2. 
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3.  
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  for any constant k
4. 
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5. 
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6. 
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7. 
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Limits of Polynomials and Rational Functions: If  p(x)  and  q(x) are polynomials, then 

a)  
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b)  
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Note:  If 
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, do not conclude that the limit does not exists. The limit 

may or may not exist.  
a) If the numerator and denominator are both polynomials, factor them and reapply the limit.

b) If the numerator or denominator contains a radical, rationalize the one containing the radical, 

     simplify them, and reapply the limit

c)  If the quotient is a complex fraction, simplify into a simple fraction, and reapply the limit.

Ex: Find each limit algebraically

a. 
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b. 
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f. 
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