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Synthetic Division requires the divisor to be 

in the format of   “(x-k)” 

 

 

Take the opposite of (x – 3) (x - (+3))  

 

 

 

Take the opposite of (x – 3)  (x - (+3))  

 

 
 

 

 

 

f(x) = d(x)  q(x) + r(x)/d(x) 

Dividend = Divisor  Quotient + Remainder/Divisor 



Page 5 of 23 
 

4.2 Rational Functions, [ Polynomial division (Review Appendix A Sec A.3)] 

 

Ratios of polynomials are called rational functions. They include: 
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Graphing y =  1 / x^2  and transformations 
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 Asymptotes – a line approached by a curve in the limit as the curve approaches infinity. 

 

 

 

Vertical line x =2 and horizontal line  

y =1  in the above figure. 

HORIZONTAL ASYMPTOTE 

 
 

The higher the value of  

x = 10, 100, 1000, 10000  the  

R(x) or y  = keeps reaching the value of 

1 in the positive direction. 

 

    Limits are “x” to positive infinity 

  Horizontal  =  x+infinity     R(x =1) 

 

HORIZONTAL ASYMPTOTE 

 

VERTICAL ASYMPTOTE 

 

VERTICAL ASYMPTOTE 

 
The higher the value of  

x = -10, -100, -1000, -10000  the  

 

R(x) or y = keeps reaching the 

value of 1 in the negative 

direction. 

 

Limits are “x” to negative infinity 

R(x)=1 or y = 1 

 

Horizontal =  x-infinity 

 x=2  is not part of the domain 

but it is important to see the 

graphs behavior as it approaches 

x =2 

As “x”< 2  

the value for “y” or R(x) 

increases to infinity.  

x =1.99 results y= 100,000,001 

x2
--   

 

Vertical = “y” or R(x) +inf 

As “x”> 2  

the value for “y” or R(x) 

increases to infinity.  

x = results y= 100,000,001 

 

To see the effect better 

2.0001  ≤  “x”  ≤ 2.5 

the value for x2
+
 

 

 

 Vertical = “y” or R(x) +inf 

 

 

R(x) = y 

       1              2              3             4               5 

x≥10 

X<2 2.0001≤x≤2.5 

x≥-10 
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Vertical & horizontal (oblique) asymptotes of a rational function 
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The degree in the numerator is less than the degree in the denominator thus the rational function is proper 

and the line y = 0 is a horizontal asymptote of the graph R 
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Slanted 45 degrees 
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Since the degree in the numerator is greater than the numerator then do long division. 

 

 

 

 

EX 6 
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If the degree are equal then divide the coefficient to obtain the horizontal asymptote. 

 

EX 7 
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If the degree in the numerator is greater than the degree in the denominator and it is greater than 1 then the 

function is not oblique or horizontal. 

 

EX 8 
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If the degree in the numerator is greater than the degree in the denominator and it is greater than 1 then the 

function is not oblique or horizontal. 

 

 
“x” Vertical asymptote to make the denominator equal to zero.  

The rational equation is proper because the degree for the numerator is less than the degree in the 

denominator. 

 

 
The rational equation is improper because the degree for the numerator is equal to the degree in the 

denominator. 

Same degrees divide coefficients for “y” horizontal asymptote 

“x” Vertical asymptote to make the denominator equal to zero.  
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4.3 Properties of rational functions (very brief) 
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Figure 40 
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4.4 Rational Inequalities (very brief) 

 

 Solving a rational inequality using a graph. // olving a rational inequality algebraically. 
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4.5 The real zeros of polynomial functions 

Rational zeros theorem (RZT) 

 

 

 
Special products Factoring by groups 
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