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Warm Up #4: 

Unit #5:  Limits 
Topic:  Properties of Limits 
Objective:  SWBAT find limits by applying the properties of limits. 
 
 
 

Find each of the following limits based on the given function. 
 

a)  lim
𝑥→−2

𝑥2 − 4𝑥

𝑥 − 2
=                                                             b)  lim

𝑥→1

3𝑥2−3𝑥

𝑥−1
   

 
 
 
 
 
 
                                                                                                                      
 
 
 
 
 
 
 

c)                                                                                         d)   𝑓(𝑥) = {

𝑥2     𝑓𝑜𝑟 𝑥 < −1
𝑥+6

𝑥2−𝑥
     𝑓𝑜𝑟 − 1 < 𝑥 < 2

3𝑥 − 2     𝑓𝑜𝑟 𝑥 ≥ 2

  

 
                                                                                                     
                                                                                                    Find  lim

𝑥→−1
𝑓(𝑥) =                 

 
 
                                                          
 
 
 
 

                                                                                                                     Find lim
𝑥→2

𝑓(𝑥) = 

 

                        lim
𝑥→−1

𝑓(𝑥) = 

 

𝑓(𝑥) 
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There are six basic facts about limits that can be used to calculate unfamiliar limits from 
limits we already know. 
 

                      LIMIT LAWS     Suppose that 𝑐 is a constant and the following limits exist.                                      
                                                                       lim

𝑥→𝑎
𝑓(𝑥)           𝑎𝑛𝑑          lim

𝑥→𝑎
𝑔(𝑥)     

                                                    

                                                  Then          

                                                   1.  lim
𝑥→𝑎

[𝑓(𝑥) + 𝑔(𝑥)] =   lim
𝑥→𝑎

𝑓(𝑥) + lim
𝑥→𝑎

𝑔(𝑥)    

                                                   2.  lim
𝑥→𝑎

[𝑓(𝑥) − 𝑔(𝑥)] =   lim
𝑥→𝑎

𝑓(𝑥) − lim
𝑥→𝑎

𝑔(𝑥)  

                                                   3.  lim
𝑥→𝑎

[𝑐𝑓(𝑥)] =   𝑐 lim
𝑥→𝑎

𝑓(𝑥) 

                                                   4.  lim
𝑥→𝑎

[𝑓(𝑥)𝑔(𝑥)] =   lim
𝑥→𝑎

𝑓(𝑥) ∙ lim
𝑥→𝑎

𝑔(𝑥) 

                                                   5.  lim
𝑥→𝑎

𝑓(𝑥)

𝑔(𝑥)
 =   

lim
𝑥→𝑎

𝑓(𝑥)

lim
𝑥→𝑎

𝑔(𝑥)
  𝑖𝑓 lim

𝑥→𝑎
𝑔(𝑥) ≠ 0 

                                                   6.  lim
𝑥→𝑎

𝑐 =   𝑐 

 

Example #1:  Use the limit laws to evaluate each of the following limits, if they exist.   
 

If lim
𝑥→4

𝑓(𝑥) = 0 𝑎𝑛𝑑 lim
𝑥→4

𝑔(𝑥) = 3, find 
 

a)   lim
𝑥→4

(2𝑓(𝑥) + 5𝑔(𝑥)) b)  lim
𝑥→4

(𝑔(𝑥) + 3)   

 
 
 
 
 

c)  lim
𝑥→4

[−3𝑓(𝑥)𝑔(𝑥)]   

 
 
 
 
 

d)   lim
𝑥→4

𝑔(𝑥)

𝑓(𝑥) − 1
   

 

Properties of Limits 
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Example #2:   
 
 
 
 
 
 
 
 
 
 
 
 
 

Use the limit laws and the graphs of 𝑓 and 𝑔 above to evaluate the following limits, if the  
exist. 
a)  lim

𝑥→−2
[𝑓(𝑥) + 5𝑔(𝑥)] b)  lim

𝑥→1
[𝑓(𝑥)𝑔(𝑥)] c)  lim

𝑥→2

𝑓(𝑥)

[3𝑔(𝑥) + 1]
 

 
 
 
 
 
 
 
 
 
 

 

Let’s Practice:  Use the limit laws and any graphs given to find each of the following limits or 
state that the limit does not exist. 
 

1)  If lim
𝑥→𝑐

𝑓(𝑥) = 5 𝑎𝑛𝑑 lim
𝑥→𝑐

𝑔(𝑥) = −3, find 
 

a)  lim
𝑥→𝑐

[−2𝑔(𝑥)] b)  lim
𝑥→𝑐

[
1

2
𝑓(𝑥) + 𝑔(𝑥)] 

 
 
 
 
 

c)  lim
𝑥→𝑐

𝑓(𝑥) + 2

𝑔(𝑥) + 3
 d)  lim

𝑥→𝑐
√𝑓(𝑥) 
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2)   
 
 
 
 
       
 
 

           a)   lim
𝑥→0

[2𝑓(𝑥) − 𝑔(𝑥)]                              b)  lim
𝑥→−1

[𝑓(𝑥)𝑔(𝑥)]   

 
 
 
 
 
3)       
 
 
 
 
 
 
 
 

          a)  lim
𝑥→−1

[6𝑓(𝑥) + 𝑔(𝑥)]2                           b)  lim
𝑥→1

[
𝑓(𝑥)

𝑔(𝑥)
]           

 
 
 

 

4)  If lim
𝑥→𝑐

𝑓(𝑥) =
3

2
 𝑎𝑛𝑑 lim

𝑥→𝑐
𝑔(𝑥) = −

1

2
 , find 

 

a)  lim
𝑥→𝑐

(𝑓(𝑥) + 𝑔(𝑥))2 b)  lim
𝑥→𝑐

(6𝑓(𝑥)𝑔(𝑥)) 

 
 
 
 

 

c)  lim
𝑥→𝑐

5𝑔(𝑥)

4𝑓(𝑥)
 d)  lim

𝑥→𝑐

1

√𝑓(𝑥)
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Name _____________________________________________________________________ Date ____________________ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Homework - Properties of Limits  
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3)  Sketch piecewise function below and then use the graph to identify the following limits, 
      if they exist. 
 

     𝑓(𝑥) = {

|2𝑥 + 4|     𝑓𝑜𝑟 𝑥 < 1
2     𝑓𝑜𝑟 1 ≤ 𝑥 < 3

−𝑥 + 5     𝑓𝑜𝑟 𝑥 ≥ 3
 

 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 
 
  
 
 

     a)  lim
𝑥→0

𝑓(𝑥)

2
=                                                          

 
 

 
     b)  lim

𝑥→1
𝑓(𝑥) = 

 
 
 

     c)  lim
𝑥→3

𝑓(𝑥) = 

 
 

 
     d)  𝑓(1) = 
 
 
 

     e)  𝑓(3) 


