
10: Limits and continuity 
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EXAMPLE 1: Find the limit of the function  34)( 23  xxxf
 
at cx 
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b) Limit of Rational Function 
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c) Limit at infinity of Rational function 

Limit of Rational function can be 

found by substitution if the limit of 

denominator is not zero 
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d) Limit of Root function 

If we have Root  number 

To find Limit we can divide the 

numerator and denominator by 

highest power of x in denominator  
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11. Continuity 



Continuous function: A function is continuous if it is continuous at each point 

of its domain. 

The Continuity test 

The function )(xfy   is continuous at cx    if and only if all three of following 

statement are true 

1. )(cf  exit  “c  in the domain of f ” 
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Hint if f  continues at cx and g  continuous at cx  
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EXAMPLE 1: Determine if the following function is continuous at ?1x
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where is )(xf  continuous, and where it is 

discontinuous ?  
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EXAMPLE 6: For what values of x if the function
43

53
)(

2

2






xx

xx
xf  continuous? 

Sol: 

0432  xx     
0)1()4(  xx    

404  xx  
101  xx  

)(xf  is continuous for all values of x except 4x , 1x  

EXAMPLE 7: Discuss the Continuity of 

 



























20

21

211

10

01

)(

3

x

x

x

xx

xxx

xf

 

Sol: 

1. 0x   

2. 








0

0

x

x
 0x  

1)  
3)( xxf     

0)0()0( 3 f  

2) 


)010()1(lim)(lim
00

xxxf
xx

 

0)(lim)(lim 3

00


 

xxf
xx  

)(lim)(lim
00

xfxf
xx


 

 discontinuous 

 

1. 1x   

2. 








1

1

x

x
 1x  

1)  1)1()(  fxf    

Case (1) 

Case (2) 



2) 1)(lim)(lim 3

11


 

xxf
xx

 

1)1(lim)(lim
11


  xx

xf
 

The function is continuous 1x  
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EXAMPLE 8: Determine all values of the constant a
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axaxf  2)(  is continuous for  3x  at any value of a  also 4)( xf is 

continuous for 3x   that mean )(xf  must be defined at 3x    

1) )3()3( 2 aaf   

2)
 

4)4(lim)(lim
33


  xx

xf  

)(lim)(lim
33

xfxf
xx  


 

43 2  aa
 

043 2  aa
 0)43()1(  aa

 
101  aa

 
3/4043  aa

 

Case (3) 



H.W  Ex 9: for what values of x  is the following function continuous ?    
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Determine a and b  so that the function )(xf is continuous everywhere. 
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H.W  Ex 11: Determine if the following function is continuous  at 0x  
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Find: a) all zeros of f  

          b) the value of k that h  continuous  at 3x  
 


