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MA 181    Continuity of Functions 
Section 2.4 
 
1. Informally, a function f is continuous at x = a if the function does not have a hole, jump 

or break of some kind at x = a.  There are five functions pictured below.  Which of these 
five do you think is continuous at x = 2? 

 
(a) 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (c) 

(d) 

 

     (e)                              

 
2. For each function above, find (2)f , 

2
lim ( )
x

f x
−→

, 
2

lim ( )
x

f x
+→

, and 
2

lim ( )
x

f x
→

. 

 
(a) (2)f =   

2
lim ( )
x

f x
−→

=  
2

lim ( )
x

f x
+→

=  
2

lim ( )
x

f x
→

=   

 
(b) (2)f  =  

2
lim ( )
x

f x
−→

=  
2

lim ( )
x

f x
+→

=  
2

lim ( )
x

f x
→

= 

 
(c) (2)f  =  

2
lim ( )
x

f x
−→

=  
2

lim ( )
x

f x
+→

=  
2

lim ( )
x

f x
→

= 

 
(d) (2)f  =  

2
lim ( )
x

f x
−→

=  
2

lim ( )
x

f x
+→

=  
2

lim ( )
x

f x
→

= 

 
(e) (2)f  =  

2
lim ( )
x

f x
−→

=  
2

lim ( )
x

f x
+→

=  
2

lim ( )
x

f x
→

= 
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3. Look at your results for questions 1 and 2 for each function.  Based on these results, write 

a definition for continuity: 
 

A function f is said to be continuous at x = a if 
 
 
 
 
 
 
 
 
 
 
 
 

4. Explain why or why not each function below is continuous at the specified value of x, 
using the definition above: 

 

(a) 
2

1)(
−

=
x

xf   at x = 2 

   
 

(b) 
⎩
⎨
⎧

>−
≤+

=
114
143

)(
xifx
xifx

xg  at x = 1  

 
 

(c) 
⎪⎩

⎪
⎨
⎧

≠
−
−

=
=

4
4
16

48
)( 2

xif
x

x
xif

xh  at x = 4 

 
 

(d) 
⎪
⎩

⎪
⎨

⎧

>+
=
<−

=
32
30
34

)(

2

xifx
xif
xifx

xm  at x = 3 

 
 
5. Find the values of a and b so that the function  
 

 
2

2
( ) 5 2

2

ax b if x
f x if x

x a if x

⎧ + <
⎪= =⎨
⎪ + >⎩

 

 
 


