
3E Integrating with Partial Fractions 

1. Prove that: 

∫
1

𝑎2 − 𝑥2
 𝑑𝑥 =

1

2𝑎
𝑙𝑛 |

𝑎 + 𝑥

𝑎 − 𝑥
| + 𝑐 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Show that: 

∫
1 + 𝑥

𝑥3 + 9𝑥
 𝑑𝑥 = 𝐴𝑙𝑛 (

𝑥2

𝑥2 + 9
) + 𝐵𝑎𝑟𝑐𝑡𝑎𝑛 (

𝑥

3
) + 𝑐 

where 𝐴 and 𝐵 are constants to be found. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

3.  

a) Express the following as partial fractions 

𝑥4 + 𝑥

𝑥4 + 5𝑥2 + 6
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

b) Hence, find: 

∫
𝑥4 + 𝑥

𝑥4 + 5𝑥2 + 6
 𝑑𝑥 

 

 

 

 

 

 

 

 


