
 
Let 𝐹ሺ𝑥ሻ ൌ  

௉ሺ௫ሻ

ொሺ௫ሻ
 be a rational function where 𝑃ሺ𝑥ሻ and 𝑄ሺ𝑥ሻ are polynomials.  If the degree of the 

numerator is smaller than the degree of the denominator (proper rational function), then you might 
be able to use partial fraction decomposition to change the integrand to something easier to integrate.  
Let’s “decompose” this fraction to make it easier to integrate. 
 
 

Partial Fraction Decomposition 
Every proper rational function can be written as a sum 

௉ሺ௫ሻ

ொሺ௫ሻ
 = 𝐹ଵሺ𝑥ሻ ൅  𝐹ଶሺ𝑥ሻ൅ 𝐹ଷሺ𝑥ሻ ൅ ⋯൅  𝐹௡ሺ𝑥ሻ. 

Where 𝐹ଵሺ𝑥ሻ,𝐹ଶሺ𝑥ሻ,𝐹ଷሺ𝑥ሻ, … ,𝐹௡ሺ𝑥ሻ are also rational functions, in which the denominators are 
factors of 𝑄ሺ𝑥ሻ.  We are only concerned with nonrepeating linear factors.   
 
With 𝑄ሺ𝑥ሻ having n nonrepeating linear factors, we can write 

𝑄ሺ𝑥ሻ ൌ ሺ𝑎ଵ𝑥 ൅ 𝑏ଵሻሺ𝑎ଶ𝑥 ൅ 𝑏ଶሻሺ𝑎ଷ𝑥 ൅ 𝑏ଷሻ… ሺ𝑎௡𝑥 ൅ 𝑏௡ሻ 
 
Therefore, using the process of partial fractions and with 𝑄ሺ𝑥ሻ having n nonrepeating linear factors, 

we can write  
௉ሺ௫ሻ

ொሺ௑ሻ
ൌ  

஺భ
௔భ௫ା௕భ

൅
஺మ

௔మ௫ା௕మ
൅

஺య
௔య௫ା௕య

൅ ⋯൅
஺೙

௔೙௫ା௕೙
. 

 
 
1.  Evaluate ׬

ଵ

ሺ௫ିଵሻሺ௫ାଶሻ
𝑑𝑥 

 
 
 
 
 
 
 
 
 
 

2.  Evaluate ׬
ଶ௫మି଻

௫యିଷ௫మିସ௫
𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.12 Linear Partial Fractions  
Write your questions 
and thoughts here! 

Calculus Notes 



6.12 Linear Partial Fractions   
Calculus 
Evaluate using partial fractions. 

׬  .1
௫ିଵଶ

௫మିସ௫
 𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬  .2
ଶ௫

௫మିସ
 𝑑𝑥 

 

׬  .3
ଵ

ሺ௫ାଶሻሺ௫ିଷሻሺ௫ାଵሻ
 𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬  .4
௫ାଶ

௫మାହ௫
 𝑑𝑥 

 

Practice 



׬  .5
ଶ

௫ሺ௫ିଶሻ
 𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬  .6
௫యିଵଵ௫ିଵହ

௫మିଶ௫ି଼
 𝑑𝑥 

 

7.  For 0 ൏ 𝑃 ൏ 50, what is the antiderivative of 
ଵ

௉ሺହ଴ି௉ሻ
 ? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬  .8
ଵ

ሺ௫ାହሻሺ௫ାଵሻ

ଵ
଴  𝑑𝑥 

 



 
׬  .9

ଷ

ሺସ௫ାଵሻሺ௫ାଵሻ

ଶ
଴  𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬  .10
ଷ

ሺ௫ିଵሻሺ௫ାଶሻ

ଷ
ଶ  𝑑𝑥 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No test prep for this lesson. 
 


