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Section 1.3 Evaluating Limits Analytically 
 
Properties of Limits:  

 
 

 
Use basic limits and properties of limits to find the following limits.  
Ex.1  

   
lim
x→1

12x3−6x+ 5( )  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.2  
   
lim
x→1

3x+ 5
x+1  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 



Ex.3  
   
lim

x→−3
12x + 33  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ex.4  Given 

   
limx→c f x( )= 27 , evaluate the following limits: 

 
(a)  

   
limx→c f x( )3 =  

 
 
 
 
 

(b)  
   
limx→c

f x( )
18 = 

 
 
 
 
 
 

(c)  
   
limx→c f x( )⎡
⎣⎢

⎤
⎦⎥
2

= 
 
 
 
 
 
 

(d)  
   
limx→c f x( )⎡
⎣⎢

⎤
⎦⎥

2
3 =  

 
 
 
 
 
 



 
Ex.5  Evaluate: 

    
lim

x→5π
3

cos x( ) 

 
 
 
 
 
 
 
 

 

Ex.6  Evaluate: 
   
lim

x→−2
3x2 + 5x−2

x + 2
 

 
 
 
 
 
 
 
 



 
 

Ex.7  Evaluate: 
   
lim
x→3

x +1−2
x−3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.8  Evaluate: 
   
lim
x→0

1
x + 4

− 1
4

x
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



Ex.9  Evaluate: 
   
lim
x→0

x2cos 1
x2
⎛

⎝
⎜⎜⎜
⎞

⎠
⎟⎟⎟⎟  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Ex.10  Evaluate: 
   
lim
x→0

cos x( )−sin x( )−1
2x  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.11  Given    f x( )= 3x2 + x , evaluate: 
   
lim
Δx→0

f x +Δx( )− f x( )
Δx  

 


