
A21 Further Maths   Reduction Formula 

Integration by Parts 

∫ 𝑢
𝑑𝑣

𝑑𝑥
 𝑑𝑥 = 𝑢𝑣 − ∫ 𝑣

𝑑𝑢

𝑑𝑥 
𝑑𝑥 

 

Example Find ∫ 𝑥𝑒𝑥 𝑑𝑥. 

 

Example Find ∫ 𝑥𝑐𝑜𝑠𝑥 𝑑𝑥. 

 

Example Find ∫ 𝑙𝑛𝑥 𝑑𝑥. 

 



Example Find ∫ 𝑥2𝑒2𝑥 𝑑𝑥. 

 

Example Find 𝐼 = ∫ 𝑒𝑥𝑠𝑖𝑛𝑥 𝑑𝑥. 

 



 

Example Find 𝐼 = ∫ 𝑥(𝑥 − 1)3 𝑑𝑥
1

0
 (definite integral) 

 

 

*P2 Book Ex9D Q1,3,5,6,9,14,15,16,18,19  

 

 



Reduction Formula 

Example If 𝐼𝑛 = ∫ 𝑥𝑛𝑒−𝑥 𝑑𝑥 evaluate 𝐼3. 

 



Example 

If 𝐼𝑛 = ∫ 𝑠𝑖𝑛𝑛𝑥 𝑑𝑥
𝜋

2
0

 , show that 𝐼𝑛 =
𝑛−1

𝑛
𝐼𝑛−2  𝑓𝑜𝑟 𝑛 ≥ 2.  

Hence find (a.) 𝐼5 and (b.) 𝐼6 

 

 



Example Use the identity 𝑠𝑒𝑐2𝐴 ≡ 1 + 𝑡𝑎𝑛2𝐴 to find a reduction formula for 

𝐼𝑛 = ∫ 𝑡𝑎𝑛𝑛𝑥 𝑑𝑥

𝜋
4

0

 

Hence, evaluate (a.) ∫ 𝑡𝑎𝑛5𝑥 𝑑𝑥
𝜋

4
0

 and (b.) ∫ 𝑡𝑎𝑛6𝑥 𝑑𝑥
𝜋

4
0

 

 

 



 

 

*P4 book Ex5A Q1,2,3,5,7,9-13,15, extras Q4,6 (tricky) 


