
Pure Sector 3: Partial Fractions 
 
Aims: 

 To be able to simplify algebraic fractions. 

 To be able to express algebraic fractions in Partial Fraction form. 

 Utilise Partial Fractions to solve problems. 

Simplifying Algebraic Fractions 
 
Example 1 
 
Simplify: 
   

𝟐𝒙𝟐 − 𝟖

𝒙𝟐 + 𝟑𝒙 + 𝟐
 

 
 
 
 
 
 
 
 
 
 
 

 
Example 2 
 
Simplify: 
 

𝟑𝟔 − 𝟒𝒙𝟐

𝒙𝟐 + 𝒙 − 𝟏𝟐
 

 
  



Improper Fractions 
 
 
Example 3 
 

Write 
𝟐𝒙𝟑−𝟑𝒙𝟐+𝒙−𝟑

𝒙−𝟐
   in the form  𝑨𝒙𝟐 +  𝑩𝒙 + 𝑪 +

𝑫

𝒙−𝟐
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 4 
 

Write 
𝒙𝟑−𝟑𝒙𝟐+𝟏

𝒙𝟐−𝒙−𝟏
   in the form  𝑨𝒙 +  𝑩 +

𝑪𝒙+𝑫

𝒙𝟐−𝒙−𝟏
 

 
  

𝐴𝑥2 +  𝐵𝑥 + 𝐶 is the quotient 𝐷 is the remainder 



Partial Fractions 
 
Example 5 
 

Write 
𝟑

(𝟐𝒙+𝟏)(𝒙+𝟐)
   in the form 

𝑨

(𝟐𝒙+𝟏)
+

𝑩

(𝒙+𝟐)
      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 6 
 

Express 
𝟑𝒙+𝟏

𝟐𝒙𝟐−𝟒𝒙
  in partial fractions. 

  



Example 7 
 

Express 
𝒙

(𝟐𝒙+𝟏)𝟐(𝒙−𝟏)
 in the form 

𝑨

(𝟐𝒙+𝟏)
+

𝑩

(𝟐𝒙+𝟏)𝟐 +
𝑪

(𝒙−𝟏)
, where 𝑨, 𝑩 and 𝑪 are constants. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 8 
 
Express in partial fractions 

5𝑥 + 3

(2𝑥 + 1)(𝑥 + 1)2
 

 
 
 
 
 
 
 

General Forms: 

𝑝𝑥 + 𝑞

(𝑎𝑥 + 𝑏)(𝑐𝑥 + 𝑑)(𝑒𝑥 + 𝑓)
≡

𝐴

(𝑎𝑥 + 𝑏)
+

𝐵

(𝑐𝑥 + 𝑑)
+

𝐶

(𝑒𝑥 + 𝑓)
 

𝑝𝑥 + 𝑞

(𝑎𝑥 + 𝑏)(𝑐𝑥 + 𝑑)2
≡

𝐴

(𝑎𝑥 + 𝑏)
+

𝐵

(𝑐𝑥 + 𝑑)
+

𝐶

(𝑐𝑥 + 𝑑)2
 

 



Applications of Partial Fractions 

 
Example 9 
 

Show that ∫
𝟐𝒙+𝟐

𝟐𝒙+𝟏
𝐝𝒙

𝟐

𝟏
= 𝟏 +

𝟏

𝟐
𝐥𝐧

𝟓

𝟑
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 10 
 

Expand 
5−𝑥

(1+𝑥)(1−2𝑥)
  up to the term in 𝑥3. 

  



Example 11 

Find the value of ∫
𝒙+𝟒

(𝒙+𝟏)(𝒙−𝟐)
𝐝𝒙

𝟒

𝟑
 leaving your answer in the form 𝒑 𝐥𝐧 𝟒 − 𝒒 𝐥𝐧 𝟓 where 𝒑 and 𝒒 are integers 

to be found. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exam Questions 

 
  



   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  



 

 
 


