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Vertical asymptotes of a function are “invisible” vertical lines that the graph 

of the function is always approaching but never touching. They serve as 

boundaries of the function’s graph. Vertical asymptotes are found much in 

the same manner as the domain, except they take on the values of the 

independent variable excluded from the function’s domain. To locate the 

vertical asymptote(s):  

"غُش مشئُة" َقتشب منها الشسم البُاايٍ للذالاة  عمىدَة للذالة هٍ خطىط المحارَة العمىدَة الخطىط 

 المحارَاة. َاتم العثاىس علاً الخطاىط للذالاةا ولكن لا َلمسها أبذ ا. إيها بمثابة حذود للشسام البُاايٍ دائم  

. الذالاةبانس  طشَقاة الملاابا باساتثناه أيهاا قيخاز ماُم المتسُاش المساتقد المساتبعذ مان ملااب  العمىدَة 

 لتحذَذ الخط المقاسب العمىدٌ

Finding vertical Asymptotes: 

1. Set the denominator equal to zero. 

2. Solve for x. This may involve a variety of solving methods. 

3. These values are the equations of the vertical lines that are the 

vertical asymptotes. 

 

Example:  ( )  
 

   
 

Sol.:   

 Set denominator equal to zero         

  The solution is             

The vertical line      is the vertical asymptote for the graph of the 

function. 

 

Example:  ( )  
 

    
 

Sol.:   

 Set denominator equal to zero          

  The solution is              

The vertical line      ,      are the vertical asymptote for the 

graph of the function. 
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Horizontal asymptotes of a function are “invisible” horizontal lines that the 

graph of the function is always approaching but never touching at the 

extreme ends. A graph may cross a horizontal asymptote in the “middle” of 

the graph. Like vertical asymptotes, they also serve as the boundaries of the 

function’s graph. To determine the horizontal asymptote for a function: 

 

اا المحارَة الخطىط   الأفقُة للذالة هٍ خطىط أفقُة "غُش مشئُة" َقتشب منها الشسم البُايٍ للذالة دائم 

الأفقاٍ فاٍ  المحاارٌف القصىي. مذ َتقاطع الشسم البُاايٍ ماع الخاط ولكنها لا قلمسها أبذ ا عنذ الأطشا

اا بمثاباة حاذود الشسام البُاايٍ المحارَاة العمىدَاة"منتصف" الشسم البُاايٍ. مثاد الخطاىط   ً ا فهاٍ أَ

 :الأفقٍ للذالة المحارٌللذالة. لتحذَذ الخط 

 
Finding Horizontal Asymptotes: 

 

1- Look at the degree of polynomials in both the numerator and the 

denominator. The degree is the highest exponent on the independent 
variable. 

 2- There are three possibilities: 

If the numerator has lower degree than the denominator, then the 

horizontal asymptote is the line y=0 which is the x-axis 

Example:  ( )  
   

      
 

The degree in the numerator is 1 which is less than the denominator 

which is 2, so y=0  is the horizontal asymptote. 



  
 

 
 

  
 
 
 

    
============================================================ 

3 
 

If the numerator and denominator have the same degree, then the 

horizontal asymptote is the line   
 

 
  where  a  is the leading coefficient 

in the numerator and b is the leading coefficient in the denominator. 

Example:  ( )  
     

       
 

The degree in the numerator is the same as the denominator, so    
4

 
 

which simplifies y=4 to is the horizontal asymptote. 
 

 

If the degree of the numerator is higher than the degree of the 

denominator, then the graph of the function has NO horizontal 

asymptote 

 

Example:  ( )  
     

        
 

 

The degree of the numerator is greater than the degree of the 

denominator, so there is NO horizontal asymptote 
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The function y= f (x) is continuous at x=c if and only if the following 

statements are true: 

 

 

 

Example: did the function  ( )           is continuous at the x=2 

? 

Sol: 

   ( )         ( )    

limx→2[    
       ]         ( )   8  

 ( )  lim
x→2
f(x). 

Example: did the function  ( )  
(𝑥2 4)

x 2
 is continuous at the x=2 ?

Sol: 

 ( )  
(22 4)

2 2
 
0

0
   not exists 

1- did the function  ( )  
(𝑥2 9)

x 3
 is continuous at the x=3 ? 

2- Find the limit of the function  ( )  
(𝑥2  )

x   
 is continuous at the x= ? 1


