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Section 7.4 Partial Fractions 
 

Objective: In this lesson you learned how to recognize and find partial 

fraction decompositions of rational expressions. 

 

 

 

 

 

 

 

 

 

I.  Introduction  (Page 530) 

 

Suppose the rational expression N(x)/D(x) is an improper 

fraction. Before the expression can be decomposed into partial 

fractions, you must                        divide the denominator into 

the numerator to obtain N(x)/D(x) = (polynomial) + N1(x)/D(x), 

where N1(x) is the remainder from the division of N(x) by D(x). 

Then decompose the proper rational expression N1(x)/D(x) into 

partial fractions                                                            . 

 

To decompose a proper rational expression into partial fractions, 

completely factor the denominator into factors of the form 

           (px + q)
m
          and          (ax

2
 + bx + c)

n
          , where  

         (ax
2
 + bx + c)            is irreducible. 

 

Describe how to deal with both linear factors and quadratic 

factors in the next step of a partial fraction decomposition. 

 

Linear factors: for each factor of the form (px + q)
m
, the partial 

fraction decomposition must include the following sum of m 

fractions:  A1/(px + q) + A2/(px + q)
2
 + . . . + Am/(px + q)

m
 

Quadratic factors: for each factor of the form (ax
2
 + bx + c)

n
, the 

partial fraction decomposition must include the following sum of 

n fractions: (B1x + C1)/(ax
2
 + bx + c) + (B2x + C2)/(ax

2
 + bx + c)

2
 

+ . . . + (Bnx + Cn)/(ax
2
 + bx + c)

n
 

 

 

 

 

Course Number 

 

Instructor 

 

Date 

 

Important Vocabulary  Define each term or concept. 

 

Partial fraction  A rational expression can be written as the sum of two or more 

simpler fractions. Each simpler fraction is called a partial fraction. 

Partial fraction decomposition  A rational expression written as the sum of two or 

more simpler rational expressions. 

 

What you should learn 

How to recognize partial 

fraction decompositions 

of rational expressions 
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II.  Partial Fraction Decomposition  (Pages 531 535) 

 

To find the basic equation of a partial fraction  

decomposition,                   multiply both sides of the form of the 

partial fraction decomposition by the least common denominator. 

 

After finding the basic equation, the next step is           to find the 

constants A, B, and so on, by substituting any convenient values 

of x that will help determine these constants                           . 

 

Explain how to check a partial fraction decomposition. 

Combine the two partial fractions and simplify. Then see if the 

original rational expression is obtained. OR use a graphing utility 

to graph both the original rational expression and its partial 

fraction decomposition in the same viewing window and make 

sure that the graphs are identical. 

 

Example 1: Write the form of the partial fraction 

decomposition for 
128

4
2 xx

x
. 

 A/(x  2) + B/(x  6) 

 

 

Example 2: Write the form of the partial fraction 

decomposition for 
33

12
23 xxx

x
. 

 A/(x  3) + (Bx + C)/(x
2
 + 1) 

 

 

Example 3: Solve the basic equation 

)3()1(35 xBxAx  for A and B. 

 A = 3, B = 2 

 

 

What you should learn 

How to find partial 

fraction decompositions 

of rational expressions 

Homework Assignment 

 

Page(s) 

 

Exercises 


